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FOREWORD
Rice is an important staple food in SAARC Member States. 
Increased production in Rice enhances income of farmers to achieve 
food and nutritional security in the South Asian region. �ere is a 
signi�cant yield gap between South Asia and other regions. Increase 
in yield and reducing the yield gap require the use of innovative 
technologies. It is submitted that the suboptimal use of inputs can 
lower e�ciency of production and diminish pro�t margins. �e 
SAARC Agriculture Vision 2020 noted that the long-term per 
capita consumption of food grains has been declining, while the per 
capita consumption of livestock and horticulture products has been 

increasing in most of the SAARC countries.SAC in close partnership with IRRI 
implemented the “Identi�cation of rice varieties tolerant to abiotic stresses in SAARC 
Countries” under the Stress Tolerant Rice for Africa and South Asia (STRASA) Project of 
International Rice Research Institute (IRRI) funded by the Bill and Melinda Gates 
Foundation (Letter of Agreement between IRRI and SAC in 2014). �is project was part 
of the SAC-IRRI MoU on Cooperation in Rice Research and Development signed on 13 
October 2011.While the “Seeds without Border” Agreement has been implemented, there 
is a need for its e�ective implementation on ground. In order to fully implement it in the 
SAARC Member States, SAC and IRRI jointly conducted the Regional Consultative 
Meeting for “Seeds without Borders” in SAARC Member States in September 2019. �e 
main outcome of the consultation among experts of SAARC Member States was to bring 
awareness to policy makers about the importance of Seeds without Borders Agreement. In 
addition, consensus was made on the establishment of Seed Technology Forum for 
exchange of seeds of released varieties of rice and other crops between countries in South 
Asia. Such exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia.
Given the importance of Rice production in the region, SAARC Agriculture Centre 
organized the Virtual Regional Expert Consultation Meeting on “Developing Mechanism 
for E�ective Sharing of Rice Varieties in South Asia” to �nd road map in sharing of Rice 
varieties among SAARC member states for research and scale up by National Agricultural 
Research Systems (NARS) in Member Statesthat willcontribute towards sustainable 
development of rural livelihoods. �e country status papers and technical paper presented 
during the meeting by the National Focal Experts of South Asian countries were 
incorporated in this book. �e country status papers revealed the pivotal roles played by the 
NARS in improvement of rural livelihoods through bridging the gap between research and 
extension. 
�is book ‘Developing Mechanism for E�ective Sharing of Rice Varieties in South Asia’is 
published to share information on the status of exchange of varieties/seeds within and 
outside of each country and to what extent it contributes to improvement of rural economy 
in South Aisa, policies and institutional arrangement that are put in place in the region for 
development and promotion of improved varieties through an agreed frame work. �is 
publication also covers the issues and challenges in implementation of Seeds without 
Border protocol and technology dissemination, review and develop policies, requirement of 
adequate institutions, strengthen sustainable management approach, value additions, 
marketing and trade, promotion of enterprises, research and extension support service and 
capacity development at various stages of crop production. 

Dr. Md. Baktear Hossain
Director
SAARC Agriculture Centre

iii



CONTENTS

FOREWORD iii
Chapter 1 Sustainable development through sharing of   1
 Rice varieties in South Asia
 Sreekanth Attaluri 

COUNTRY PAPERS 
Chapter 2 E�ective mechanism in sharing of Rice varieties of  07
 Afghanistan with reference to SouthAsia
 Abid Noori and Abdultawab Dalawary 

Chapter 3 Developing mechanism for e�ective sharing of rice 22
 varieties with reference to Bangladesh in South Asia
 KM Iftekharuddaula and MAK Azad 

Chapter 4 Developing mechanism for e�ective sharing of rice 75
 varieties with reference to Bhutan in South Asia
 Choney Zangmo and Cheku Dorji 

Chapter 5 E�ective Sharing of Rice Varieties in South Asia: 83
 Issues, Challenges and Strategies from India’s Perspective
 GAK Kumar, BC Patra, B Mondal, RK Sahu, RP Sah,
 D Maiti, SR Voleti, H Pathak and AK Singh 

Chapter 6 Developing mechanism for e�ective sharing of rice 119
 varieties with reference to Nepal in South Asia
 Dev Nidhi Tiwari and Birendra Raj Parajuli 

Chapter 7 E�ective Sharing of Rice Varieties in South Asia: 138
 Issues, Challenges and Strategies from Pakistan’s Perspective
 Ghulam Muhammad Ali, Muhammad Yousuf and
 Chaudhary Muhammad Ra�q 

Chapter 8 Developing Mechanism for E�ective Sharing of Rice 144
 Varieties of Sri Lanka with reference to South Asia
 DMJB Senanayake and MGDL Priyantha

REPORT OF THE EXPERT CONSULTATION 148

LIST OF PARTICIPANTS 150

CONSULTATION MEETING PHOTOGRAPH 153 

iv



Page | 1

Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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Cereals and pulses play a major role in achieving food and nutritional security 
in South Asia. Rice is an important staple food for over half of the world’s 
population and 90% is produced and consumed in Asia. Rice is not only the 
major staple food in the SAARC (South Asian Association for Regional 
Cooperation) region but it contributes to larger extent to economic growth of 
the country.  Rice and wheat production are lower than the world average in 
most of the South Asian countries. But annual growth of rice production in 
South Asia is higher than the world average. Development of varieties, 
enhancing production, timely distribution of quality seeds of promising 
varieties at subsidized rates, utilization of improved technologies for improving 
yields, enhanced seed replacement ratio can help in achieving food security in 
the South Asian region. �e SAARC Agriculture Vision 2020 noted that the 
long-term per capita consumption of food grains has been declining, while the 
per capita consumption of livestock and horticulture products has been 
increasing in most of the SAARC countries. Despite this shift in dietary 
pattern, food grains remain important for food and nutrition security and 
poverty reduction.  In addition to the traditional challenges, climate change 
poses emerging new challenge to agriculture and demands a response from the 
agricultural science community to develop sustainable and resilience 
crop-based agri-food system. Due to changing climatic conditions in the past 
few decades, the region could lose 10-50% of the crop production probably by 
the end of the century (Gurung et al., 2017). Rice varieties that are tolerant of 
multiple stresses such as drought, submergence, salinity, insects/diseases and 
high temperature are the major options for climate change mitigation and 
adaptation.
SAARC Agriculture Centre (SAC) in close partnership with International 
Rice Research Institute (IRRI) implemented the “Identi�cation of rice varieties 
tolerant to abiotic stresses in SAARC Countries” under the Stress Tolerant 
Rice for Africa and South Asia (STRASA) Project of IRRI funded by the Bill 
and Melinda Gates Foundation (Letter of Agreement between IRRI and SAC 
in 2014). �is project was part of the SAC-IRRI MoU on Cooperation in Rice 
Research and Development signed on 13 October 2011.
IRRI established the “Seeds Without Borders” Agreement among Bangladesh, 

India, and Nepal in 2013 (Dhaka Agreement 2013). Since then, IRRI has been 
working to expand this Agreement to other Asian countries.  �e main 
objective of this initiative is to harmonize crop seed policies across the region to 
enable exchange of released varieties between countries. �ree agreements 
(Dhaka Agreement 2013; Kathmandu Agreement 2014, and Siem Reap 
Agreement 2017) have already been signed to facilitate the movement of 
varieties and seeds by countries in India, Bangladesh, Nepal, Sri Lanka, Bhutan, 
Myanmar and Cambodia. SAC has already joined hands with IRRI to further 
facilitate the process. 

Importance of “Seeds without Border” framework
While the “Seeds without Border” Agreement has been implemented, there is a 
need for its e�ective implementation on ground. In order to fully implement it 
in the SAARC Member States, SAC and IRRI jointly conducted the Regional 
Consultative Meeting for “Seeds without Borders” in SAARC Member States 
in September 2019. Awareness to policy makers about the importance of Seeds 
without Borders Agreement is essential. In addition, consensus was made on 
the establishment of Seed Technology Forum for exchange of seeds of released 
varieties of rice and other crops between countries in South Asia. Such 
exchanges of seeds will help to quickly develop and disseminate improved 
varieties in South Asia. �erefore, to deliver sustainable action-oriented 
outcomes of this initiative, it is worthwhile to have continued discussions and 
develop result-based mechanisms for regional testing as well as exchange of 
promising rice varieties in line with “Seeds without Border” protocol. Besides, it 
is important to establish a rice-based Technology Forum for exchange of stress 
tolerant varieties, other rice-based technologies, and development of the vibrant 
rice value chain in South Asian countries.

Sharing of Rice Varieties in South Asia
As Rice is an important staple food in South Asia,increased production of Rice 
enhances income of farmers and achieve food, nutritional security in the 
region.For better yields, improved varieties that are resilient to climate change 
and rich in nutrition need to be accessible. Rice is a good source of calories and 
the new scienti�c developments has created opportunities for introduction of 
bioforti�ed rice with enhanced the nutrient value.Breeding Rice for better 
nutrition has resulted in increased density of Iron and Zinc in rice grains that 
led to bioforti�ed rice. �ese varieties will help in ensuring nutritional security 
in South Asia. Varieties that perform better in the region could be shared within 
SAARC Member States through an established agreement framework. 
�e Seed Replacement Rate (SRR) is the percentage of improved quality seeds 
adopted by farmers replacing the traditional seed varieties. SRR for a particular 
crop is the percentage of seed planted that is certi�ed, truthfully labelled or 

commercial seed (Khoury & Delve, 2018).�e SRR is very low in South Asian 
region, which di�ers by country and types of seeds. South Asian agriculture is 
su�ering by low SRR rate; ranges from 10 to 30% (for example, Nepal 16%, and 
India 30%). Seed growth rate in India is as 12% compared to global growth of 
6-7%. �e majority of the farmers use seeds produced from their saved own 
farms, farmers to farmers exchange, and purchase from the local markets, which 
are not considered as improved seeds and not estimated in the SRR. �e quality 
seed production that is linked to food production plays an important role to 
meet the demand for food (Varaprasad et al., 2019). Optimum use of inputs, 
particularly the seed is a prerequisite for increased productivity.
Seeds without Border agreement and SAARC Seed Bank platform shall also 
play an important role in exchange and distribution mechanism of preferred 
varieties in the region. Any challenges in exercising the Material Transfer 
Agreement (MTA) and harmonizing the seed acts and regulations that 
supports quality seed development need to be streamlined.SAARC Agriculture 
Centre can exercise sharing of Rice varieties among member states for research 
and scale up by NARS in Member States.Optimum use of inputs, particularly 
the seed is a prerequisite for increased productivity as the previous studies 
proved that quality seeds increased 20-25% yield of the crops. Use of improved 
seeds could enhance productivity and e�ciency levels, increased pro�tability 
and pro�t e�ciency in agriculture, and eventually that improve the food 
security and poverty eradication (Shrestha et al., 2016a; 2016b).  Seed 
su�ciency di�ers among countries in the SAARC region; some of them are 
much de�cient of quality seeds amidst others. Seed integration and policy 
harmonization among the SAARC countries is crucial to harness the 
opportunities for improving access of seeds to the smallholder farming 
communities for ending poverty and hunger in the region (Shrestha & �apa, 
2019).
With the improved varieties and seed systems in place, it is important to create 
food value chains in rice sector keeping in view of the sustainable food value 
chains for appropriate cropping and mixed livestock/�sh systems suited for 
regions like South Asia and its agro-ecologies. Further these value chains need 
to be strengthened so that objectives of the higher farm prices and better quality 
of food products for consumers are determined/achieved.

Role of Partnerships
To sustain high agricultural growth in SAARC region, a synergy among 
organizations, environment, policies, technologies and natural resources are 
needed with increased investment in the agricultural sector. To support the 
Sustainable Development Goals (SDGs) agriculture research and development 
should be recognized in the SAARC region. Hence, concerted e�orts have to 
be made to strengthen partnerships such as with the National Agricultural 

Research Systems (NARS), the CGIAR (Consultative Group on International 
Agricultural Research) and the private institutions to support the agricultural 
research in the region. �e crop improvement programs are to be strengthened 
in order to identify the promising varieties in the region and sharing the 
varieties, technologies and resources through an agreed frame work that 
contributes to the sustainable development in the region. On the basis of 
emerging challenges and demand in the region, the research needs are to be 
prioritized and necessary investment need to be incurred both at the National 
and Regional level.
�e SAARC Agriculture Centre in collaboration with the CGIAR and 
National institutes is making e�orts on a common platform to distribute and 
evaluate the varieties for the sustainable development in the South Asian 
region.

Way Forward
�e resilient rice based agri-food systems in South Asia are primarily 
in�uenced by use of genetic diversity, breeding strategies to break the yield 
barrier and accelerating innovation through introduction of new technologies. 
�e following country papers also highlight some of these factors to improve 
the rice based agri-food systems with the improved varieties that will contribute 
to sustainable development of rice sector. �e following points emerged from 
seven country papers through discussions in the regional consultation meeting:
 �e experts of the consultation meeting discussed about the Bilateral 

and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties). �ese arrangements will help in smooth 
exchange of seed materials from one county to another within the 
SAARC region. However, this will also strengthen the idea of Seeds 
without Border framework. �e information on Rice need to be shared 
among SAARC countries executed and facilitated by the SAARC 
Agriculture Centre. �e latest updates and technological innovations 
can be shared among the countries and which can be coordinated by 
SAC.

 SAARC Agriculture Centre (SAC) being a focal centre for agricultural 
related activities, the centre was recommended as the coordinating body 
for monitoring and facilitating through the SAARC Seed Bankfor 
exchange of promising seed material and exercising the Material 
Transfer Agreements (MTAs). SAC in the past has had the experience 
in materializing the seed transfer, but this arrangement needed to be 
strengthened and extended to the countries who are yet to receive 
materials, as per the terms and conditions laid out for exchange.

 During the evaluation of promising materials or varieties it is a 

pre-requisite that the multi-locational trials of nominated varieties/ 
lines are studied in di�erent environments and released as varieties 
among SAARC Member States. Implementing the multi-locational 
trials has been a regular activity of the NARS within their respective 
country. It was also emphasized to develop the nutrition rich rice 
varieties in the region. �ese trials need to be scaled up covering 
di�erent agro-ecologies and challenging environments keeping in view 
of the changing climate situations across South Asia.

 �e experts of the SAARC Member States viewed that nodal 
institution/s and nodal person/s are to be nominated to facilitate both 
the exchange of seed material and for monitoring the multi-locational 
trials of nominated varieties / lines. �e feedback on the performance 
and the report generated are shared among the key focal points of the 
Member States who are designated by their respective NARS or 
Government.

 It was discussed thoroughly to implement strictly the Quarantine 
measures and biodiversity regulations of respective Member States and 
which are to be followed during the trans-boundary movement of 
germplasm / varieties to avoid any trans-boundary movement of pests and 
diseases. �is will help improve the crop productivity and production 
levels of the receiving country,  contribute to sustainable crop 
improvement and build more resilient and sustainable rice-based agrifood 
systems.

 �e Member States emphasized to support the training and improving 
the local capacities within SAARC Member States to produce high 
quality seeds, exercise novel extension tools (through IT applications), 
use advanced / accelerated breeding techniques and exchange updated 
information. �e cross over learning helps to improve the crop 
production as a whole using the latest technologies/ tools developed, by 
publishing materials of training and further distributing them to the 
trainers. 

 Investments in research need to be prioritized by NARS and the 
collaborative research has to be promoted among SAARC Member 
States particularly in the prioritized areas of Rice research. �is will 
help to achieve goals in developing the needed technologies and 
achieving food and nutrition security in the region.

 Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal and to scale out 
e-agriculture. It was also discussed to facilitate the south-south learning 
through ISARC (IRRI South Asia Regional Centre).
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

Introduction:

For a country like Bangladesh, food security is not the permanently achievable 
aspect. Under the context of increasing population (1.37%), decreasing 
resources (arable land is decreasing @0.05% per year) and changing scenario of 
climate, we need to continue our e�orts for the sustainable maintenance of food 
security in Bangladesh (Population Census 2011, SVRS, 2018). In this country, 
food security is synonymous to rice security (Rice Today, 2015). Hence, rice is 
life in Bangladesh. Out of 7.94 million ha net cropped area in Bangladesh, rice 
is cultivated in around 80% of the total area. During 2019-20, Bangladesh has 
produced 38.70 MT rice, meeting requirements for 167.0 million people, 
enabling surplus of 3.6 MT (DAE, 2019-20). Present requirement of rice is 
about 25 MT including the requirment of 1.2 million Rohingya refugees (Kabir 
et al., 2016). 

Rice provides 70 to 75% carbohydrates and 60 to 65% protein of daily 
requirement. Rice also contributes 8% Fat, 5.8% Ca and 91.6% P of RDA. Rice 
cultivation accounts for 48 percent of total rural employment or even more if 
rice trading, transport and processing activities are also considered. �e 
contribution of rice production to agricultural GDP in Bangladesh is about 70 
percent while its share of national income is one–sixth (Faruqee, 2012). 
Achieving the target of SDG by 2030 will require strengthening multiple 
interventions for doubling the productivity. NARES and Development partners 
will have to play as major actors for sustaining food security of Bangladesh. 

�ere are three major rice growing seasons in Bangladesh: Aus having 1.34 
million-hectare area, Aman having 5.90 million-hectare-area and Boro having 
4.80 million-hectare area. Aus is the pre-monsoon upland rice-growing season 
under rainfed conditions. �e Aus rice is direct or broadcast seeded and 
transplanted during March to May after the pre-monsoon shower and 
harvested between July and August. Some areas under Aus cultivation have 
been shifted to irrigated Boro rice because of the high yield potential of the 
latter. �e monsoon-season rainfed rice is the Aman, which is the most 
widespread, including along the coastal areas. Aman is planted in two ways: 

direct seeding with Aus in March and April and transplantation between July 
and August. Both types are harvested from November through December. 
However, late �ooding can reduce the area of Aman and the absence of rain 
during summer also reduces Aus growing area. Boro is the dry-season irrigated 
rice planted from December to early February and harvested between April and 
June. Earlier, Boro was grown in the very low-lying areas with residual water 
from the wet season and irrigated manually using surface water in the time of 
water shortage (Fujita, 2010). Such traditional Boro rice was transplanted after 
the recession of �oodwater in November and harvested from April to May. 

In the mid-1960s, the modern high-yielding rice variety IR8 was introduced 
into Bangladesh agriculture, primarily for Boro using irrigation. �en, 
beginning in 1970, another International Rice Research Institute (IRRI) bred 
variety IR20 was introduced to farmers for the Aman season. Bangladesh Rice 
Research Institute (BRRI), Bangladesh Institute of Nuclear Agriculture 
(BINA), and the Bangladesh Agricultural University (BAU) and other 
universities are trying to improve rice cultivars with high yield potential, 
resistance to di�erent biotic and abiotic stresses and quality grains. 

Modern variety in Bangladesh covers 99% area in Boro, 80% in Aman and 90% 
in Aus. Boro rice are fully irrigated while 5% and 7%, respectively, Aus and 
Aman area under supplemental irrigation. �e national average clean rice yield 
of Bangladesh is 3.2 t/ha (DAE 2019-20). �e cropping intensity of 
Bangladesh is 194% (BBS, 2019-20). In addition to these modern 
high-yielding varieties, there are many traditional rice cultivars in Bangladesh 
with wide adaptability in the diverse agro-ecological conditions. However, with 
the increase of population, much more rice is needed, and the traditional 
varieties should be replaced by the modern varieties to achieve the target of 
producing more food. More than 1000 traditional rice cultivars are now being 
grown in Bangladesh and are maintained by farmers due to their wide 
adaptability, superior grain quality, and resistance to abiotic and biotic stresses 
(Hossain and Jaim, 2009). However, these rice cultivars have very low yield (less 
than 2.0 t/ha) and are mostly grown in Aus and Aman seasons. �ese traditional 
cultivars are usually grown in less suitable areas, such as coastal areas, lands that 
have no irrigation system, and under deep-water conditions. 

�ough Bangladesh is comparatively small country, it has a lot of diversity in 
rice producing ecosystems. Table 1 shows the rainfed lowland and upland rice 
ecosystems in relation to rice production in Bangladesh.

Per capita consumption of rice in Bangladesh is 134.02 kg/year (HIES, 2016). 
Around 25% of the production is required for non-consumption uses (seed, 
feed, wastage, processing etc.) (FAO, 2011). Human consumption includes 
milled rice, pu�ed rice, �attened rice, rice cake, etc. Non-human consumption 

includes seed, feed and other losses, harvest operations, processing losses, etc. 
Table 2 shows the details of human and non-human consumption of rice in 
Bangladesh. In this manuscript, product pro�les of the rice varieties developed 
by BRRI and BINA and their potential use through sharing among the 
SAARC countries with respect to increasing genetic gain of the breeding 
programmes leading to the sustainable food security have been discussed. 
Management packages for some stress prone areas have also been discussed.

Importance of regional testing of promising rice varieties and for seed 
sharing in South Asia:

So far, BRRI and (BINA) have developed 35 stress tolerant rice varieties 
conferring tolerance against salinity, submergence, drought, cold, tidal 
submergence, semi-deep-water stresses. Associated management packages for 
these stress-prone environments have also been developed. Certainly, integration 
of varieties and management innovations have contributed signi�cantly towards 
self-su�ciency in rice in Bangladesh. Since the objectives of South Asian 
countries in terms of achieving self-su�ciency in food are common, therefore, 
mutual sharing of the innovations, knowledge, ideas and thoughts will 
undoubtedly further strengthen sustainable food security in South Asia based on 
“Seeds without Border” Protocol in SAARC States. As Bangladesh is situated in 

the deltaic region, multiple threats of climatic hazards and climate change 
vulnerabilities are aggravating day by day. In addition to salinity, submergence and 
drought, other abiotic stresses like cold, heat, tidal submergence and biotic stresses 
like blast, bacterial blight, brown plant hopper and leaf folder should also be 
considered with due importance. 

Rice varieties with multiple stress tolerances such as drought+submergence for 
northern part; salinity+submergence+water stagnation for southern belts; short 
duration cold tolerance for haor ecosystem; short duration heat tolerance for 
western belts etc. are deemed necessary. It is expected that development of 
enhanced stress tolerant rice varieties along with high yield potential and quality 
grains will be fastened through integration of changed breeding concept and 
biotechnological tools. It is understood that a lot of e�orts, expertise and resources 
are required for the development of enhanced stress tolerant rice varieties along 
with high yield potential and quality grains and technologies. Many lands of the 
SAARC member countries have common ecosystems where these innovations 
could be extrapolated. Mutual exchange and joint release of stress tolerant 
varieties should be carried out among the member countries from which all 
stakeholders could be bene�tted ensuring regional food security. �e process of 
development of rice varieties with wider adaptation, resistance to transboundary 
diseases, and wider consumers’ preferences will be accelerated through sharing rice 
varieties across the region. Bangladesh has been sharing its stress tolerant zinc 

enriched varieties and breeding lines with the partner countries through IRRI and 
hopefully other countries will also come forward to do so.

�e shared varieties should be pooled in a common lot and tested together 
following an appropriate incomplete block design like partially replicated 
design, Augmented RCB design, etc. in a reasonably large number of 
multi-location trials. �e number of locations should be determined utilizing 
mixed model and retrospective data analysis tools using last �ve years’ historical 
data of the member countries.

Varietal Development: 

Variety development is a continuous e�ort for any breeding programme. �ere 
are �ve conspicuous reasons for which we need to develop varieties continuously:

1. Degeneration of rice varieties: Degeneration of rice varieties means 
growing susceptibility of the old varieties against disease and insect 
population with the passage of time. For instance, races of fungal 
pathogens, strains of viral pathogen and biotypes of some insect 
population are being continuously changed for which new varieties 
need to be developed for the replacement of old varieties.

2. Climate change: Under the advent of changing scenario of climate, new 
varieties adaptable under changed climatic conditions should be 
developed.

3. Changes in the demand of consumers and market: With the 
development of economic status of the consumers, the demand for 
premium quality and slender type grains are increased. Similarly, new 
varieties with added quality characteristics may be required to be 
developed to ful�ll the demand of national and international markets.

4. Policy level demand: Accelerated genetic gain with respect to grain 
yield is the universal target of all the breeding programms. In order to 
provide food for the ever-increasing population, to grow more food 
from the continuously shrinking arable land, further high yielding 
varieties are always a demand of the time.

5. Genetic diversity: For the maintenance of genetic diversity in any 
ecosystem, more number of varieties should be developed for the 
dilution of pest attack and also for ful�lling market demand with 
varying preferences.

Bangladesh has developed 136 modern varieties including hybrids and inbreds 
in the public sectors. However, BRRI has so far developed 106 high yielding 

modern rice varieties (MVs) for both favourable and unfavourable ecosystem of 
which 99 varieties are inbred and 7 varieties are hybrid:

 T. Aman (Rainfed)  : 45

 Boro (Irrigated) : 46

 T. Aus (Rainfed) : 7

 B. Aus (Rainfed) : 8

 T. Aus & B.Aus : 1

 Boro good for T. Aus : 12

 Stress tolerant  : 26

o Salinity  : 12

o Submergence : 3

o Drought  : 3

o Cold  : 4

o Tidal submergence : 2

o Semi-deep : 1

o Salinity+Submergence: 1

 Premium quality : 11

 Zn-enriched  : 5

 Low GI rice  : 3

BINA has developed 24 modern varieties both for favourable and unfavourable 
environments which are given below:

 T. Aman (Rainfed)  : 15

 Boro (Irrigated) : 7

 Aus (Rainfed)  : 2

 Aus & Boro  : 1

 Aus & Aman  : 1

 Stress tolerant  : 5

o Salinity  : 2

o Submergence : 2

o Salinity+Submergence: 1

 Premium quality : 2

 Zn-enriched  : 1

Product pro�les of the BRRI and BINA-developed rice varieties and the list of 
the stress tolerant rice varieties are provided in Table 3,  Table 4 and Table 5.

BRRI

BRRI has given substantial e�orts to develop modern varieties along with 
tolerance against abiotic stresses like salinity, submergence, drought, cold etc. and 
better grain qualities. �e institute has developed BRRI dhan47, BRRI dhan61 
and BRRI dhan67 for boro season which can tolerate 12-14 dS/m salinity at 
seedling stage and also withstand 6-8 dS/m salinity during whole life cycle. 

Recently BRRI has developed two salinity tolerant varieties namely BRRI 
dhan97 and BRRI dhan99 (Fig. 1) which can tolerate 12-14 dS/m salinity 
during vegetative stages and 8-10 dS/m salinity during reproductive stages. �e 
two new salinity tolerant rice varieties can produce 6.5 t/ha grain yield under 
saline condition and 7.5 t/ha grain yield under non-stress condition. 
Importantly, BRRI dhan97 due to its medium bold grain, high amylose content 
in the grain will hopefully be accepted in saline prone Patuakhali and Barguna 
region, whereas, BRRI dhan99 due to its long slender grain, high amylose 
content will hopefully be accepted in the Satkhira region.

Both the varieties have non-shattering behavior in the panicle. On the other 
hand, BR23, BRRI dhan40, BRRI dhan41, BRRI dhan53, BRRI dhan54 and 
BRRI dhan73 are the salinity tolerant varieties for T. Aman season with 8 dS/m 
salinity tolerance at reproductive stage. �e latest salt tolerant variety for T. 
Aman season is BRRI dhna73 which can tolerate a salinity level as high as EC 
12 dS/m at the seedling stage for up to 3 weeks and 8 dS/m later on at the 
reproductive stage. 

Sun�ower and salt tolerant/escaping mustard can be cultivated on medium high 
to high land in the coastal saline zone after harvesting this short-duration T. 
Aman rice variety. Under mild salinity conditions and with optimum 
management, the variety can give 6.0 t/ha grain yield. 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 1. BRRI dhan99 under non-stress 
condition at BRRI, Gazipur

Figure 2. BRRI dhan73 in the coastal 
areas of Bangladesh

Figure 3. Submergence tolerant variety
BRRI dhan79

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 4. BRRI dhan71 under non-stress condition

Figure 5. Breeder seed production plot
of BRRI dhan84

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.

Acknowledgements
�e authors acknowledge the contribution of scientists and sta�s of di�erent 
divisions and wings of BRRI, BINA, BAU, BSMRAU and RU and express 
deep gratefulness to the authorities of these organizations in patronizing 
development of the technologies being described in this manuscript.

References
BBS. (2020). Yearbook of Agricultural Statistics 2019-20. Bangladesh Bureau 

of Statistics, Ministry of Planning, Government of Bangladesh.
BRRI. (2020). Adhunik Dhaner Chash (Modern Rice Cultivation), 23rd 

Edition. Bangladesh Rice Research Institute, Gazipur-1701, 
Bangladesh (in Bangla).

DAE. (2019-20). Krishi Diary (Agriculture Diary). Department of Agricultural 
Extension. Khamar Bari, Farmgate, Dhaka (In Bangla).

FAO. (2011). Food Balance Sheet for Bangladesh, 2011. Food and Agriculture 
Organization of the United States. 
http://faostat3.fao.org/browse/FB/*/E (Accessed on 18 January 
2016).

Faruqee, R. (2012). Stock–taking of Major Studies and Reports on Agriculture 
and Rural Development in Bangladesh, Mimeo, World Bank. 

Fujita K. (2010). Re-thinking Economic Development. �e Green Revolution, 
Agrarian Structure and Transformation in Bangladesh. Japan: Kyoto 
University Press.

HIES. (2016). Household Income and Expenditure Survey 2016-2017. 
Bangladesh Bureau of Statistics (BBS). Ministry of Planning, 
Government of the Peoples’ Republic of Bangladesh, Sher-E-Bangla 
Nagar, Bangladesh.

Hossain M. and Jaim, W.M.H. (2009). Diversity and Di�usion of Rice 
Varieties: A Data Base for Bangladesh. Report Submitted to IFPRI, 
Harvest Plus Project.

Kabir, M.S., Salam, M.U., Chowdhury, A., Rahman, N.M.F., Iftekharuddaula, 
K.M., Rahman, M.S., Rashid, M.H., Dipti, S.S., Islam, A., Latif, 
M.A., Islam, A.K.M.S., Hossain, M.M., Nessa, B., Ansari, T.H., Ali, 
M.A. and Biswas, J.K. 2016. Rice Vision for Bangladesh: 2050 and 
Beyond. Bangladesh Rice J, 19(2), 1-18.

Population Census. (2011). Bangladesh Bureau of Statistics, Ministry of 
Planning, Government of Bangladesh.

Rice Today. (2015). International Rice Research Institute, Manila, Philippines. 
14(4). www.irri.org.

SVRS. (2018). Sample Vital Registration Survey 2018. Bangladesh Bureau of 
Statistics, Ministry of Planning, Government of Bangladesh.



�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 6. Pictorial view of Bangabandhu dhan100

Figure 7. BRRI dhan70, a long slender premium
quality variety of  T. Aman season.

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 8. BRRI dhan50, an aromatic Boro variety

Figure 9. Pictorial view of BRRI dhan83 in the �eld

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 10. BRRI dhan98, a T. Aus variety 
supplemental to BR26

Figure 11. BRRI dhan75, a slightly aromatic 
medium slender variety

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 
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varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 

Figure 12. BRRI dhan49, a mega variety 
of T. Aman season

Figure 13. BRRI dhan87, a medium duration and
most high yielding T. Aman variety

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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Figure 14. BRRI dhan58, one of the popular
Boro varieties 

Figure 15. BRRI dhan81, a long slender
premium quality Boro variety

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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Figure 16. BRRI dhan89, supplemental
variety for BRRI dhan29

grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 17. BRRI dhan95, a medium duration
Swarna-type T. Aman variety 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 18. BRRI dhan96, a short duration
Swarna-type Boro variety

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 19. Comparative �eld view of Binadhan-7 
and it’s grain suitable for Aman season

areas of Bangladesh

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 21. Field view of salt tolerant Binadhan-10 
suitable for Aman and Boro season

Figure 20. Field view of salt tolerant Binadhan-8 
suitable for Aus and Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 22. Field view of submergence tolerant 
Binadhan-11 suitable for Aman season

Figure 23. Field view of submergence tolerant 
Binadhan-12 suitable for Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 24. Field view of late transplanting potential 
Boro rice variety Binadhan-14 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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Figure 25. Field view of Binadhan-15 suitable 
for Aman season



�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 26. FField view of Binadhan-16 suitable 
for Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 28. Field view of Binadhan-18 suitable 
for Boro season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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Figure 27. Field view of Green Super Rice variety 
Binadhan-17 suitable for Aus, Aman and Boro seasons



�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 29. Field view of drought tolerant 
Binadhan-19 suitable for Aus and Aman seasons

Figure 30. Field view of Fe and Zn enrich 
variety Binadhan-20 suitable for Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 31. Field view of drought tolerant 
Binadhan-21 suitable for Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 32. Field view of Binadhan-22 suitable 
for Aman season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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Figure 33. Field view of dual tolerant (salinity and 
submergence) Binadhan-23 suitable for Aman season



�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

Figure 34. Field view of Binadhan-24 suitable 
for Boro season

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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�e grains of BRRI dhan73 are 
medium slender and cooked rice 
is tasty. �e amylose content of 
this variety is 27% suitable for 
preparing un-parboiled rice 
preferred by locals of the 
southern region of Bangladesh. 
�e infestation of rodents in this 
variety can be reduced if it is 
cultivated at the community level.

�ree submergence tolerant 
varieties such as BRRI dhan51, 
BRRI dhan52 and BRRI 
dhan79 have been developed 
that can survive against 2-3 
weeks of submergence. �e 
latest submergence tolerant 
variety is BRRI dhan79 with 
canopy architecture and height 
of 112 cm is similar as that of 
BRRI dhan49 but grains of the 
former are a little coarser. Milled 
grains of BRRI dhan79 have a 
1000 grain weight of 22.6 g with 
an amylose content of 25.2 %. 
BRRI dhan79 matures in 135 days normally, but it takes 160 days to mature if 
submerged for three weeks. �is variety yields 5.5 t/ha normally, and can 
produce 4.0 - 4.5 t/ha even if it has been submerged for up to three weeks.

Four varieties viz. BRRI 
dhan56, BRRI dhan57, BRRI 
dhan66 and BRRI dhan71 have 
been developed for T. Aman 
which are suitable for 
drought-prone areas of 
Bangladesh. BRRI dhan71 is a 
drought tolerant modern variety 
which can tolerate drought 
stress for up to 21-28 days 
during reproductive stages due 
to absence of rainfall that may 
result in a perched groundwater 

table 70-80 cm deeper than the 
normal level and soil moisture 
level less than 20%. Under the 
aforementioned drought 
condition, BRRI dhan71 has the 
ability to produce 3.5 t/ha. 
BRRI dhan71 can give a high 
yield of up to 6.5 t/ha under 
normal, drought-free T. Aman 
conditions. �e growth duration 
of BRRI dhan71 is 115 days, 
i.e., 3-4 days later than the other 
drought tolerant modern variety, BRRI dhan56. �e size and shape of the 
milled grains of BRRI dhan71 are long, bold and translucent in appearance 
with an amylose content of 24%.

Totally six zinc enriched 
varieties have been developed so 
far. Two Zinc (Zn) enriched 
varieties i.e. BRRI dhan62 and 
BRRI dhan72 (short duration) 
with 20 and 22.8 ppm Zn, 
respectively have been 
developed for T. Aman season. 
�ree Zinc (Zn) enriched 
varieties i.e. BRRI dhan64, 
BRRI dhan74 and BRRI 
dhan84 with 25.5, 24.2 and 27.6 
ppm Zn, respectively have been 
developed for Boro season. BRRI dhan84 is a short-duration, zinc-rich Boro 
MV. �e kernel of BRRI dhan84 have a red pericarp color like that of the grains 
of Biroi, a popular LV of the Mymensingh region. In addition to relatively high 
zinc content, BRRI dhan84 grains have medium high iron content 10 mg/kg. 
�at is why, BRRI dhan84 can be a nutritional boost for consumers especially 
in terms of children’s cognitive development and protection from diarrheal 
diseases. �e amylose content in the grains of BRRI dhan84 is 25.9% and the 
cooked rice is non-sticky and delicious. �e growth duration of BRRI dhan84 
is 140 days and its yield potential is 8.0 t/ha under optimum management 
practices. With its short duration, high yield and desirable grain qualities, BRRI 
dhan84 quali�es as a good replacement for BRRI dhan28.

BRRI has so far developed eleven premium quality rice varieties for T. Aman 
and Boro seasons. BR5, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI 

dhan70, BRRI dhan75, BRRI 
dhan80 and BRRI dhan90 are 
premium quality varieties for T. 
Aman season. BR5, BRRI 
dhan34 and BRRI dhan90 are 
the national grade premium 
quality varieties with small 
grains. BRRI dhan34 possessing 
strong aroma and 4.0 t/ha yield 
potential is one of the mega 
varieties in T. Aman season. 
BRRI dhan70 has long slender 
grain with aroma and an 
amylose content of 21.7%. �e unparboiled rice can be used to prepare 
delicacies like jarda, biriani, etc. Parboiled grains also make delicious cooked rice 
particularly for the aged people. �e growth duration of BRRI dhan70 is 
125-130 days and average yield potential 5.0 t/ha. BRRI dhan80 grains are 
aromatic and look like the popular �ai Jasmine rice, and, thus, qualify for the 
international market. �e milled grains have an amylose content of 23.6 %. 
BRRI dhan80 matures in 125-130 days and produces 5.0 t/ha of rough rice. �e 
1000-grain weight of the latest premium quality variety BRRI dhan90 is 12.7 
g. �e grain amylose content is 23.2 % and protein content is high, 10.3 %. �e 
premium quality grains are suitable for the preparation of special cuisines like 
polao, payesh, etc. BRRI dhan90 matures in 120-125 days, with average yield 
5.0 t/ha.

�e yield of BRRI dhan100 is 
slightly higher than that of 
BRRI dhan74 (4.5%) and 19% 
higher than BRRI dhan84 but 
the physico-chemical properties 
of the rice is excellent. �e 
average yield of the newly 
released BRRI dhan100 is 7.7 
t/ha. However, with proper care, 
it is possible get yield up to 8.8 
t/ha under favorable 
environment. �e average plant 
height of BRRI dhan100 is 101 cm and its growth duration is 148 days which 
is almost equal to that of BRRI dhan74. �e zinc content of the milled rice of 
the variety is 25.7 mg/kg. �e amount of amylose and protein of the variety is 
26.8% and 7.8%, respectively. �e weight of 1000 grain of BRRI dhan100 is 
16.7 grams. �e color of the newly developed rice grain is straw and the milled 

rice of the variety is medium slender and white.Moreover, the amount of zinc of 
the variety (25.7 mg/kg) is higher than that of BRRI dhan74 (24.2 mg/kg). It 
can play a vital role to meet up the zinc de�ciency of the nation especially the 
poor people, children and the women. �e grain size and shape of the variety is 
similar to that of BRRI dhan49, Nizersail and Zira rice. It is expected to be very 
popular in the areas where local variety of Zira is cultivated. Recently BRRI 
dhan100 has been named as Bangabandhu dhan100.

BRRI dhan50 popularly known 
as Banglamati (Basmati type) 
and BRRI dhan63 (slender 
balam type) are the high 
yielding Boro rice varieties with 
premium quality for favourable 
ecosystem. BRRI dhan50 is the 
only high-yielding aromatic 
premium quality variety. �is 
variety is short-statured (82 cm) 
and non-lodging. �e milled 
rice is long slender, �ne, 
aromatic and white, of export 
quality. �e grain amylose content is 26.8%; the cooked rice is non-sticky. BRRI 
dhan50 matures in 155 days. It can give a yield of 6.0 t/ha under optimum 
management. �e BRRI dhan50 paddy looks beautiful at the time of �owering.

�e MVs like BR17, BR18 and 
BR19 are suitable for haor areas 
(depressed basins) in Boro 
season of Bangladesh. In 
addition, BR18, BRRI dhan36, 
BRRI dhan55 and BRRI dhan69 
possess cold tolerance at 
vegetative stages and are suitable 
for cold stress prone areas of 
northern region of Bangladesh.
BR21, BR24, BRRI dhan42, 
BRRI dhan43 and BRRI dhan65 
are the rice varieties suitable for 
the high rainfall upland situation (direct-seeded Aus). BRRI dhan65 is an upland 
Aus rice variety with around 0.5 t/ha more yield potential than BRRI dhan43. 
Moreover, this variety has better weed competitiveness than BRRI dhan43 at the 
earlier growth stages. BRRI dhan42, BRRI dhan43 and BRRI dhan83 are the 
broadcast Aus rice varieties suitable for drought prone areas. BRRI dhan83 is a 

newly released B. Aus variety with moderate level of drought tolerance at the 
vegetative stages. �e grain colour of this variety is reddish as like the local LIV 
Kataktara. Under optimum management this variety can produce on an average 
4.0 t/ha which is around 1.0 ton higher than BRRI dhan43. �is variety is 
particularly suitable in the charland areas of Noakhali and Feni. Recently BRRI 
dhan83 has been approved for cultivation under transplanted condition also.

BR26, BRRI dhan48, BRRI 
dhan55, BRRI dhan82 and 
BRRI dhan98 are the T. Aus 
varieties. BRRI dhan55 as T. Aus 
variety is 10 days earlier than 
BRRI dhan27 and can produce 
1.0-ton higher yield than that of 
BRRI dhan27. Under optimum 
management BRRI dhan55 can 
produce 5.0 t/ha grain yield in T. 
Aus season. BRRI dhan82 has 
been developed through pure 
line selection of NERICA10. 
Under optimum management BRRI dhan82 can produce 4.5-5.5 t/ha grain yield. 
�e growth duration of this variety is 4-5 days shorter than BRRI dhan48. 
Eventually cultivation of this T. Aus variety will open up the avenue of in-time 
cultivation of T. Aman varieties.

BRRI dhan27 is a T. Aus variety 
suitable for non-saline tidal 
wetland areas of greater Barishal 
region. BRRI dhan48 is the most 
popular T. Aus variety with 5.5 
t/ha grain yield potential and 110 
days average growth duration. 
BRRI dhan85 is the latest T. Aus 
variety suitable for comparatively 
low land areas of greater Cumilla 
region. �e grain yield potential 
of BRRI dhan85 is 5.5 t/ha. 
BRRI dhan98 is the T. Aus 
variety recommended for the 
cultivation throughout the country. �e plant height of BRRI dhan98 is 103-106 
cm. �e milled grains are long, slender and whitish, 1000 grains weigh 22.6 g. �e 
grain amylose content is 27.9%, the cooked rice is �u�y. BRRI dhan98 matures in 
112 days. �e yield potential of BRRI dhan98 is 6.0 t/ha in a favorable 
environment with proper management. �e short growth duration of BRRI 

dhan98 permits the timely 
establishment of the succeeding 
T. Aman rice crop.

BR22, BR23 and BRRI dhan46 
with strong photoperiod 
sensitivity are suitable for late 
transplanting in Aman Season 
after the recession of the �ood 
water.

BR25, BRRI dhan32, BRRI 
dhan33, BRRI dhan39, BRRI 
dhan75 are the short to medium duration photo-insensitive rice varieties. BRRI 
dhan75 is a high yielding and short duration T. Aman rice variety with 5.0 t/ha 
yield potential. �e cooked rice of this variety has slight aroma. 

BRRI dhan44, BRRI dhan52, BRRI dhan76 and BRRI dhan77 are the T. 
Aman varieties suitable for tidal non-saline areas of greater Barishal region. 
BR10, BRRI dhan30 and BRRI dhan31 have been developed for rainfed 
lowland rice environment. �ese varieties are weakly photo-sensitive and have 
the yield potential 5.0-6.0 t/ha. Beside these, BR10, BR23 and BRRI dhan30 
are the T. Aman rice varieties with special adaptation ability under the water 
stagnant areas of southern region of Bangladesh. BRRI dhan49 is a popular T. 
Aman variety with Nizersail type grain quality with one-week earlier growth 
duration than BR11 and 5.5 t/ha grain yield potential. 
BRRI dhan87 is a medium duration T. Aman variety has tall stature (122 cm) 
with broad and erect, non-senescent �ag leaves. �e grains are long slender, 
1000 grain weight is 24.1 g. �e grains elongate 1.4 times upon cooking. �e 
grain amylose content is 27% and cooked rice is pu�y. BRRI dhan87 matures in 
127 days, i.e., 7 days earlier than 
BRRI dhan49 and 17 days 
earlier than BR11. �e mean 
yield is 6.5 t/ha which may be 
increased by almost 1.0 t/ha 
with improved optimum 
management. 
BRRI dhan55 is a moderately 
cold, salinity and drought 
tolerant variety. �is variety can 
be cultivated in the Boro areas 
with moderate level of salinity, 
water shortage and cold 

problems. BRRI dhan55 is 5 days later than BRRI dhan28 but can produce 1.0 
t/ha higher grain yield.

BRRI dhan58, BRRI dhan59 
and BRRI dhan60 are the 
three-high yielding Boro 
varieties. BRRI dhan58 is the 
�rst variety developed through 
tissue culture process from 
BRRI dhan29 which is 7-10 
earlier than BRRI dhan29 with 
more or less similar yield 
potential. �e growth duration 
of BRRI dhan58 is 150-155 
days and grain yield potential 
7.0-8.0 t/ha. Interestingly, 
BRRI dhan58 can be cultivated 
after potato harvest in late Boro season and in the shrimp Gher of Southern 
region during Boro season. BRRI dhan59 and BRRI dhan60 have in-between 
growth duration compared to BRRI dhan28 and BRRI dhan29 have been 
developed for Boro season. Both of the varieties have yield potential ranging 
from 7.1-7.3 t/ha. Importantly, BRRI dhan60 has extra-long slender grain.
BRRI dhan68 has been developed as standard Boro rice with medium bold 
grain, lodging tolerance and 13% more grain yield potential than BRRI dhan28 
but with around one-week later growth duration. BRRI dhan69 is low input 
potential Boro rice variety with 7.0 t/ha grain yield potential. Importantly 
BRRI dhan69 has moderate level of cold tolerance during reproductive stages.
BRRI dhan78 is dual tolerant T. Aman variety with tolerance against both 
submergence and salinity. �e growth duration of this variety is 133-136 days 
with grain yield potential 
5.5-6.0 t/ha. 

�e growth duration of BRRI 
dhan81 is 140-145 days and 
yield potential 6.0-6.5 t/ha. �is 
variety containing high protein 
(10.3%) has all the premium 
quality rice characteristics 
except aroma. �e variety can be 
exported as the grain size and 
shape of this variety is long 
slender as like as Basmati rice. 

Moreover, the size and shape of clean rice is as like as local Zira cultivar and 
therefore, the variety has demand in the local market as well. �e growth 
duration of BRRI dhan88 is 140-143 days and grain yield potential 7.0 t/ha. 
�is variety is particularly suitable as short duration Boro variety.

BRRI dhan91 is semi-deep-water B. Aman rice variety with special adaptive 
capacities under up to 1.0-meter height �ood water. �is variety is a moderately 
photo-sensitive variety with average 156 days growth duration, which is 10-15 
days earlier than the local deep-water cultivar like Fulkuri. �e grain yield 
potential of BRRI dhan91 is 3.0 t/ha.

BRRI dhan89 is new long 
duration Boro variety. �is 
variety has 106 cm tall, 
non-lodging plants. Milled 
grains of BRRI dhan89 are 
white, medium bold, 1000 
grains weighing 24.4 g. �e 
grain amylose content is 28.5%, 
cooked rice is non-sticky and 
delicious. BRRI dhan89 
matures in 157 days. �e 
average grain yield is 8.0 t/ha 
with a potential yield of up to 
9.6 t/ha grain yield with improved management. Again, BRRI dhan92 is 
another newly released and long duration Boro variety with a plant height of 
107 cm. �e culm is strong and non-senescent.  Milled grains of BRRI dhan92 
are long slender and translucent, 1000 grains weighing 23.4 g; the elongation 
ratio is 1.4; grain amylose content is 26% and protein content is high, 10.3%. 
BRRI dhan92 matures in 158 days with a yield potential of 8.5 t/ha.

BRRI dhan93 and BRRI 
dhan94 are the modern T. Aman 
varieties with 134 days growth 
duration. �e average yield 
potential of these varieties are 
5.8 t/ha. BRRI dhan95 is 
another modern T. Aman variety 
with 125 days growth duration 
and average yield potential 5.7 
t/ha. All these three varieties 
have Indian Swarna-type grain 
qualities and adaptive capacities. 
�erefore, these three varieties 

can be cultivated in the Swarna-growing border areas of the country.

BRRI dhan96 is a short- 
duration Boro rice variety. BRRI 
dhan96 plants are short, 87 cm 
in height. �e spikelets are light 
brown in color with golden 
shades (Swarna type husk). 
Grains are medium bold; 1000 
grains weighing 18.4 g; the 
elongation ratio is 1.6. �e 
amylose and protein contents in 
milled rice are 28% and 10.8%, 
respectively; cooked rice is 
non-sticky and tastes good. 
BRRI dhan96, like the short-duration mega variety BRRI dhan28, matures in 
140-145 days. It gives an average yield of 7.0 t/ha with the potential to deliver 
up to 8.6 t/ha with improved management. Due to its short stature and strong 
footing, BRRI dhan96 can be easily harvested by a harvester machine.
About 80% rice areas of Bangladesh are covered by BRRI-developed rice 
varieties contributing around 90% of total rice production in the country. 

Production Technologies
BRRI and BINA have developed location-speci�c 297 production 
technologies, on farm mechanization, crop husbandry, pest management, 
farming systems & policy issues. However, management packages for 
submergence, salinity and drought prone areas are illustrated below:
Post-�ash �ood management options: �e techniques of raising healthy 
seedlings should be followed. �e recommended seed rate for raising healthy 
seedling for transplanting in the �ash �ooding a�ected areas is 50 g/m2. We 
should not enter rice �eld within 7 days of desubmergence as it takes some time 
for the recovery after recession of �ood water. Anyway, sanitation through 
spraying with plain water should be carried out at 7 days after desubmergence. 
Application of 92 (200 kg urea), 12.8 (62 kg TSP), 25 (50 kg MP), 9.5 (56 kg 
gypsum) and 1.8 (5 kg zinc sulphate) kg NPKSZn/ha (under rainfed condition 
for AEZ 28 of Bangladesh) are recommended. Under Flash �ood condition, 50 
kg TSP, 47 kg MoP, 56 kg gypsum, 8 kg zinc sulphate/ha should be applied in 
the basal, at 10 days after desubmergence 100 kg urea, 23 kg MoP/ha and at 
20-25 days after �rst topdressing 75 kg urea and 60 kg MoP/ha should be 
applied. Supplemental irrigation should be ensured at the reproductive stage in 
the charlands.

Management options for coastal saline environment: Aged seedling (5-10 days 
more age) should be used for transplanting in the saline areas. Foliar spray of Zn 
solution @ 20 g /10 L water at 5-7 days before seedling uprooting helps in the 
development of tolerant seedling against salinity. During transplanting 3-4 
seedlings/hill should be used. AEZ-speci�c fertilizer dose should be used. But, 
application of Gypsum @15 kg/bigha is bene�cial for reducing the e�ect of 
salinity. Soil �ashing with fresh water or mild saline water should be carried out. 
Again, application of increased dose of MoP or ash is also useful for the 
production of rice crop in the saline areas. Application of manure improves soil 
health and prevents soil cracking, thereby, capillary rice of salt from the ground 
is restricted. In this point of view, even mulching is also considered as a good 
cultural practice in saline areas. Finally, irrigation water with <3.0 dS/m salinity 
should be used in Boro season.
Management options for drought tolerant T. Aman varieties: Optimum seeding 
time for the drought prone areas of Bangladesh is �rst to second week of July. 
Seedling age for the short duration drought tolerant varieties should be 18-21 
days. For the control of weeds, application of pre-emergence herbicide is 
recommended. Fertilizers @Urea, TSP, MoP, Gypsus, Zinc sulphate @ 170, 56, 
100, 100, 10 kg/ha can be applied. Drought tolerant varieties of BRRI dhan57, 
BRRI dhan66 and BRRI dhan71 produce higher grain yield (5.09-5.66 t ha-1) 
with nitrogen splitting treatment 40% basal+30% AT (active tillering) and 30% 
before PI (panicle initiation). Nitrogen application with prilled urea applicator 
at 7 DAT is better choice for obtaining higher grain yield (5.06-5.29 t ha-1) in 
all drought tolerant varieties. Application of USG (Urea Super Granule) can 
also be followed as it is also related with deep placement of nitrogenous 
fertilizer. If possible, one life-saving irrigation should be applied.

BINA
BINA started working in a small radio-tracer laboratory in 1961 under the then 
Pakistan Atomic Energy Commission in Dhaka. It was shifted to its present 
location at Bangladesh Agricultural University campus in 1975 and placed 
under the Ministry of Agriculture in 1982. BINA is a specialized Agricultural 
Research Institute in Bangladesh working with peaceful use of nuclear 
techniques. It is a multi-crops research institute. �e crops include cereal, �ber, 
pulses, oilseeds, fruits, vegetables, spices etc. BINA has 11 research divisions and 
13 sub-stations at di�erent ecological zones of Bangladesh. Plant Breeding 
Division is mostly responsible for development of new crop varieties. However, 
BINA using mutation and other breeding techniques developed so far 24 
varieties of rice with high yield and desired grain quality, stress tolerance and 
nutritional quality (Table 5).
BINA has developed short duration, high yielding, abiotic stress tolerant 

varieties are being grown by the farmers. In Aman season, BINA has developed 
varieties are being grown in about 10% of land whereas in all three seasons 
BINA developed varieties cover 6% of total area under rice in 2018-19. After 
introduction of the short duration variety Binadhan-7 in 2007, the national 
cropping intensity increased gradually by increasing area under pulses, oilseeds, 
potato, wheat and vegetables apart from eradication of ‘Monga’ from the 
northern part of Bangladesh. �e outstanding salt tolerant rice variety, 
Binadhan-10 is now growing in the coastal fallow land to a tune of 56,000 ha. 
All these contributed signi�cantly to the food security of Bangladesh. �e high 
temperature tolerant short duration Boro rice variety, Binadhan-14 can be 
transplanted even in the last week of March compared to January planting 
which is the optimum time of transplanting for Boro in Bangladesh. �e 
drought tolerant, short duration high yielding Aus rice varieties can be grown 
in the Barind and hilly areas in addition to other Aus growing areas of 
Bangladesh. Moreover, development of short duration cold tolerant high 
yielding Boro rice, high yielding deep-water Aman rice for bill areas, 
improvement of local landraces and development of multiple stress tolerant rice 
through gene pyramiding are in progress.

Binadhan-7
It was released in 2007. It was 
developed by selecting from 
some M3 segregates of 
TNDB-100. It is a high 
yielding early maturing Aman 
variety with long and �ne grain. 
Duration is 110-120 days in 
Aman season. For early 
maturity it facilitates growing 
of potato, pulses, and 
mustard/rapeseed, wheat and 
winter vegetables. Plants are 
medium with 95cm height and do not lodge. Maximum yield potential is 6.5 
t/ha and average yield is 4.8 tha-1. It is tolerant to brown plant hopper. Its 
introduction in the northern areas of Bangladesh eradicated the seasonal 
starvation commonly known as “Monga”.

Binadhan-8
Binadhan-8 is a salt tolerant high yielding rice variety, released in 2010. It is 
semi dwarf, early maturing and medium bold grain rice variety. Binadhan-8 
requires 130-135 days to mature. It is moderately resistant to bacterial leaf 
blight, sheath blight, brown plant hopper, stem borer and rice hispa. Under salt 
stress, maximum grain yield is 5.5 tha-1 (average 4.5- 5.5 t/ha) and in 

non-saline area, potential yield 
is 9.0 tha-1 (average 7.5- 8.5 
tha-1). �is variety is most 
suitable in saline areas of 
Bangladesh and also other 
non-saline areas. It is also 
suitable for both aman and aus 
seasons.

Binadhan-10
Binadhan-10 has been released 
in 2012 for Boro season and it 
has higher salt tolerance level of 10-12 dS/m. �e variety is capable to produce 
higher seed yield (5-6 t/ha under salt stress) than that of salt tolerant variety 
Binadhan-8. Binadhan-10 is 
early maturing (127-132days) 
than other salt tolerant 
varieties. �e variety possesses 
deep green and erect �ag leaves, 
trunks and stems are strong, 
sturdy and remain erect (no 
lodging) even in stormy 
weather and no shattering. 
Disease incidence and pest 
attacks are very low and the 
production cost is same as the 
other BINA varieties. In non-saline area, potential yield is 9.0 tha-1 (average 
8.0 t/ha). Grain is medium long, slender and bright color. �e variety is suitable 
for both aman and boro seasons. Binadhan-10 can be cultivated in the large part 
of saline prone areas of 13 costal districts and more 4-5 million tons of 
additional rice can be produced every year.
Special feature: �is variety can increase cropping intensity and can help to 
grow rabi crops due to its shorter life cycle and higher yield characteristics. 

Binadhan-11
Genetic line of Binadhan-11 is IB09F436. �is line was collected with the 
collaboration of IRRI-BINA. �is is developed from the hybridization between 
Chiherang (Indonesian variety) and IRRI 149 through MAS method. �is line 
is examined genetically and tested in di�erent location of Bangladesh. It is 
recommended for transplanted Aman season which gives higher yield at 20-25 
days for sub-mergence and �ash-�ood conditions. So, this line is �nally selected 
for sudden �ood. During 2013 this line was approved for �ash-�ood and short 

duration Aman variety and 
released as Binadhan-11 by 
National Seed Board Agency 
(SCA). �e �ag leaf of this 
variety is deep green, erect and 
long. Grain is long and medium. 
Plant height in maturity is 
90-95 cm. In 20-25 days 
sub-mergence condition if seeds 
are sown timely the life cycle is 
125-130 days and 110-115 days 
at natural condition. As this is 
early variety seedling age should be 20-25 days to transplant. �e weight of 
1000 grains is 28.1 g. Its yield is higher a ton /ha and 25-30 days early 
comparing to other traditional varieties. �e main plant can develop and 
produce yield as normal upon 20-25 days sub-mergence at seedbed or seedling 
transplanted after 2-3 days or rotted upper part of seedling. �e yield is 4.0 - 
4.5t/ha (sub-mergence) and 5.0 - 5.5 (Normal condition).

Binadhan-12
Genetic line of Binadhan-12 is 
IR09F436. �is was collected by 
the collaboration of IRRI and 
BINA. Genetic line was 
produced by three times 
repeated back cross with F1 
produced by the crossing 
between Samba mashuri and 
IR-49830 which was developed 
through Marker Assisted 
Selection (MAS). 1n 2013, it 
was recommended by the 
National Seed Board as a �ood 
tolerant variety in aman season across the country as Binadha-12. Life cycle of 
this variety is 130-135 days after 20-25 days submerged condition. In normal 
condition, duration of this variety is 125-130 day. It is early variety so that 
20-25 days seedling can be transplanted. In submerge condition, yield is 3.5-4.0 
ton/ha and in normal condition 4.0-4.5 ton/ha can be obtained. �is variety is 
also cultivated in boro season. 
Grain of this variety is alike to minikit and can use to make polao, kichuri and 
cake. Height of the matured plant is 85-90 cm. 1000 matured grain weight is 
16g. Seedbed or 2-3 days after transplanting, it can tolerate up to 20-25 days 

submergence and if the upper part of the seedling is rotten, sprouting can occur 
from the main plant and yield will be the same.

Binadhan-14
Mutant line of Binadhan-14 
was RM (1)-200(C)-1-17. It 
was developed by applying 
carbon ion beam radiation on 
local variety Ashfal of southern 
saline areas through changes of 
its genetic makeup. Afterwards, 
regional trial was done at 
di�erent agro-ecological zones 
of Bangladesh and found 
satisfactory yield as late Boro 
which is suitable for 
transplanting after long duration mustard harvesting e.g. from 2nd week of 
February to last week of March and �nally selected as Binadhan-14. Height of 
matured plant is 85-100 cm and does not lodge. Duration is 105-125 days. 
Color of grain is bright golden colored and mostly long and slender. 1000 grain 
weight is 23.18g. and yield is 6.0-7.0 ton/ha. Binadhan-14 is conventional short 
duration Boro rice variety and it is comparatively shorter and ripens 4-5 days 
earlier than BRRI dhan-28.

Special features
In Boro season late transplanting can be done after mustard, lentil, grasspea 
vegetables etc. which is e�ective to increase cropping intensity. To get good 
yield transplanting should be after 15 February.

Binadhan-15
Genetic line of Binadhan-15 is 
IR-50. �is genetic line was 
collected from IRRI- 
Philippines. �is line was 
developed as a result of 
hybridization between IR 
2153-14-1-6-2/ IR 2061-214- 
38-2 / IR 2071-625-1-252. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
BRRI dhan-38 and ripens 15-20 days earlier. As a result, �nally was selected as 

a variety. It is a photo-insensitive variety. Flag leaf of this variety is deep green, 
erect and slightly slender. Grain is medium slender. Average height of the fully 
matured plant is 94 cm. Upon proper time seed sowing, duration will be 
115-120 days. It is an early variety so that 20-25 days seedling can be 
transplanted. 1000 matured grain weight is 21g. Color of ripen grain is straw 
colored.

Binadhan-16
Genetic line of Binadhan-16 is 
OMCS-2017. �is genetic line 
was collected from 
IRRI-Philippines. �is line was 
developed by hybridization 
between OM1314 and OMCS6. 
Di�erent breeding trials had 
been done in aman season of 
di�erent region of the country 
which gave higher yield than 
Binadhan-7 and ripens 7-10 
days earlier. As a result �nally 
was selected as a variety.
It is a short duration and photo insensitive variety. Flag leaves of this variety are 
deep green, erect and slightly broaden. Grain is long and slender. Height of the 
fully matured plant is 96-98 cm. If Seed sowing can be done in proper time, 
duration will be 100-105 days. It is an early variety so that 20-25 days seedling 
can be transplanted. 1000 matured grain weight is 27.4 gram. Color of ripen 
grain like straw colored. Stem of this variety is very strong and do not lodge in 
massive storm weather and grains do not shatter.  

Binadhan-17
Genetic line of Binadhan-17 is SAGC-7. �is line was collected from 
IRRI-Philippines collaboration. �e line was developed by crossing between 
C418/ (ZHONG413)2 and SH 109/(ZHONG413)2, backcrossing and gene 
pyramiding with drought tolerant (ZHONG413)2. Di�erent breeding trials 
had been done in aman season of di�erent region of the country which gave 
25% higher yield than BRRI dhan-39 and ripens 3-4 days earlier. �is was 
selected by National Seed Board as a short duration and high yielding variety 
across the country for the cultivation for aman season.
Binadhan-17 is a high yielding, short duration; drought tolerant (required 40% 
less water), need less fertilizer (need 30% less urea), photo insensitive and high 
quality transplanted aman rice. Every plant has 12-14 tillers. Panicle length is 
27 cm long in an average. Matured grains contain 250-270 in every panicle and 
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grains are compacted in panicle 
with deeply arranged position.
It required 30% less fertilizer 
comparing to traditional variety. 
If Seed sowing can be done in 
proper time, duration will be 
100-115 days. It is an early 
variety so that 20-25 days 
seedling can be transplanted. 
Early ripens so that after 
harvesting potato, wheat and 
Rabi crop cultivation is possible.  
Color of ripen grain alike as straw. Grain and paddy are long, slender and tasty 
to eat. 1000 matured grain weight is 23.3g. Average yield in aman season is 6.8 
ton and highest yield is 8.0 ton per hectares. In paddy, amylose content is 24.6%. 
After cooking, rice will be non-sticky and do not spoil after a long time. �e 
variety is suitable for aman season but can be cultivated in boro and aus season 
as well.

Binadhan-18
Mutant line of Binadhan-18 is 
RM(2)-40(C)-1-1-10. It was 
developed by applying carbon 
iron beam ray in BRRI dhan-29 
to create permanent genetic 
change. Afterwards, regional 
trial was done at di�erent 
agro-ecological zones of 
Bangladesh and found 
satisfactory yield in Boro season 
so that this mutant line was 
selected �nally by National Seed 
Board as Binadhan-18 for Boro season. Height of fully matured plant is 100 cm 
so that it does not lodge. �is variety matures 13-15 days earlier than BRRI 
dhan-29.  In normal condition, duration of Binadhan-18 is 148-153. Grain is 
slender and medium bold. 1000 grain weight is 26.5g.  Paddy is slightly 
aromatic. Average yield is 7.25 ton/ha and highest yield is 10.5 ton/ha. After 
harvesting farmers can easily transplant Aus rice.

Special features
In extreme drought, its growth remains stopped. Again, when rainfall starts, it 
rapidly accomplishes growth and capable of giving normal yield.

Binadhan-19
Binadhan-19 was developed by 
applying 40 gray dose carbon ion 
beam rays to NERICA-10 rice 
seed from Japan Atomic Energy 
Agency in 2013. In primary trial, 
mutant was proved as drought 
tolerant so that it was examined 
in hilly region through rain 
dependent and direct sowing 
(dibbling) techniques in aus and 
aman season. In trial, the mutant 
was early maturing and high 
yielding comparing to check variety NERICA-10 so that Binadhan-19 was 
approved for cultivation in 2017. All characteristic of high yielding aus and 
aman variety is present in Binadhan-19. It is cultivated in rain dependent region 
through direct seed sowing (dibbling) technique in aus and aman season. No 
need of seedbed and land mudding. �is variety can be cultivated also as 
transplanting aus. Height of fully matured plant is 80-90 cm. 
Plant is dwarf and erect so that does not lodge. Duration is 90-105 days. It is an 
early variety so that 20-25 days seedling has to be transplanted. 1000 grain 
weight is 23g. Paddy is white colored, long and slender. �e amount of protein 
in paddy is 23.8 %. After cooking, rice will be non-sticky and tasty to eat. 
Binadhan-19 is dwarf, plant erect and high yielding comparing to BRRI 
dhan-43. Grain and paddy is slender than BRRI dhan-43

Binadhan-20
Mutant line of Binadhan-20 is 
RC-2-4-1-2. It was developed 
by crossing between Binashail 
and high iron enriched genetic 
line of Vietnam. In primary trail 
high iron found in brown rice, 
after di�erent trial in di�erent 
region of the country in aman 
season, mutant line observed 
early maturing and high yielding 
comparing to BRRIdhan-49 and 
therefore �nally selected for 
release. In brown rice, iron 
content is high and it reduces signi�cantly after polishing but zinc was found 
comparatively higher to iron so that National Seed Board was released 

Binadhan-20 as a zinc enrich variety. IN brown rice it contains 27.5 ppm zinc 
and 25-31 ppm iron. Height of fully matured plant is 110-120 cm and duration 
is 125-130 days.It is an early variety so that 20-25 days seedling can be 
transplanted. Paddy is red colored, very long and slender. 1000 grain weight is 
25.5g. In paddy amaylase contain is 26.3%. Rice is very tasty to eat.

Special Characters
Binadhan-20 matures 5-7 days earlier than BRRI dhan-49. Grain and paddy 
are very long and slender. Average yield is 4.5 ton/hectares and highest yield is 
5.5 ton/ha. Grain is high iron and zinc enriched.

Binadhan-21
To develop drought tolerant 
variety, Ministry of agriculture 
collects some promising rice 
germplam from Africa. In this 
purpose, A mutant line 
N10/350/P-5-4 was developed by 
applying 350 dose gamma ray in 
rice seed of NERICA-10 (New 
Rice for Africa). In primary trial, 
this mutant was proved as 
drought tolerant so that it was 
examined at drought prone 
Barind tract and other regions 
also. In trial, mutant was high yielding and early maturing comparing to BRRI 
dhan-26 and check variety NERICA-10, therefore National Seed Board released 
it as Binadhan-21 for aus season for commercially cultivation at farmer level.
Height of fully matured plant is 94-96 cm. Plant dwarf and erect so that does 
not lodge. Duration is 100-105 days.  It is an early variety so that 20-25 days 
seedling has to be transplanted. In drought prone area, average yield is 4.5 
ton/ha. 1000 grain weight is 21.3g. Grain is white colored, long and slender. 
Amount of amylase content in paddy is 24.9%. After cooking, rice will be 
non-sticky and tasty to eat. In appropriate management, Binadhan-21 gives 5.0 
tons yield per hectare. 
Except saline areas, this variety give good yield in drought prone barind tract 
with all high and medium land of country. Sandy loam and clay loam is suitable 
for Binadhn-21 cultivation. �e land what is water logged, is not suitable for 
cultivation of this variety. Binadhan-21 is a drought tolerant variety so that 
prefer to dry land. Cultivation procedure of this drought tolerant variety is alike 
as other aus rice. Seed sowing can be done in middle march (1st chaitra) to at 
the end of April (15th Baishakh).

Binadhan-22
Mother variety of Binadhan-22 
is MR219. A mutant line 
BINA-MV-20 was developed by 
the application of 250gray 
gamma ray in mother variety 
collected from Malaysia. 
Afterwards considering yield 
and other characters in di�erent 
generation M4, M5 and M6this 
mutant line was �nalized for 
release. In breeding process after 
all trials, it gave more yield and 
early maturing comparing to Binadhan-7 so that it was �nally selected as a 
variety
Binadhan-22 has all the characteristics of modern high yielding rice. It is a 
photo-insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain of this variety is long and slender. Height of adult plant is 
97.5 cm. If sowing is done in appropriate time, duration will be 100-105 days. 
It is an early variety so that 20-25 days seedling has to be transplanted. Color of 
ripen grain alike as straw. Disease and insect infestation is low comparing to 
traditional variety. Average yield is 6.1 ton/ha and highest yield is 6.5 ton/ha.

Binadhan-23
Genetic line of Binadhan-23 is 
IR11T183 that was collected 
from IRRI- Philippines by the 
assistance of IRRI-BINA. After 
crossing between IRRI149 with 
IRRI128, IRIIT183 line was 
developed as a saline and tidal 
tolerant line. In primary trial, 
this line was proved as saline and 
tidal tolerant so that it was 
examined in saline and �ood 
prone areas with tidal areas of 
country. In trial, the line was 
early maturing and high yielding comparing to check variety BRRI dhan-78 so 
that by national seed board was released commercially at farmers level for 
cultivation as Binadhan-23 for aman season.
Height of fully matured plant is 110-116 cm. Duration is 115-125 days. It is 

cultivated in tidal, saline and �ood prone region in country. 1000 grain weight 
is 21.8g. Paddy is white colored, long and medium slender. Amount of amylase 
content is 25.1%. In matured condition, it can tolerate 8 dS/m range salinity 
and submergence up to 15 days. Sandy loam and clay loam soil is suitable for 
Binadhan-23 cultivation. After cooking, rice will be non-sticky and tasty to eat. 
Average yield is 5.3 ton/ha. Last week of July (2nd week of month Srabon) to 
last week of August (2nd week of month vadro) is the best time to sow seed in 
seedbed.

Binadhan-24
Tap Hanh, mother variety of 
Binadhan-24 was collected from 
Vietnam. Mutant line THDB 
was developed by applying 250 
gray dose gamma ray in mother 
variety. Afterwards this mutant 
line was examined in boro season 
at di�erent areas of country. In 
this experiment, this mutant was 
capable to give high yield 
comparing to BRRI dhan-28 so 
the National Seed Board 
released as a boro rice variety in 2020 for countywide cultivation. 
Variety Binadhan-24 has all the characteristics of modern high yielding rice. It 
is a photo insensitive variety. Flag leaf of this variety is deep green, erect and 
slightly bold. Grain is long and medium slender.
Height of fully matured plant is 95-97cm. Duration is 140-145 days. 1000 grain 
weight of matured grain is 27.5 gram. Sandy loam and clay loam soil is the best 
for cultivation. Ripen grain color of this variety is straw alike. Plant is strong so 
that does not lodge. Capable of giving more 1.5 tons yield per hectares. Average 
yield is 6.5 ton/ha. From the last week of December to second week of January 
(2st week to 4th week of Poush month) is the best time for seed sowing in 
seedbed.

Method of cultivation of rice
Land selection
Sandy loam to clay loam soil is suitable for rice cultivation. �e Cultivation 
technique of BINA’s rice varieties is the similar to other high yielding rice 
varieties of a country.

Land Preparation
Two to three times cultivation is needed with plough and ladder so that whole 

soil will be muddy equally.  Weeds that grown primarily easily can ruin from 
land with well and timely cultivation. After 1st cultivation, at least seven days 
water needs to be retained in the �eld. In this way, straw and weed will be 
decomposed.

Time of sowing in the seedbed
Boro season
�ird week of November to 3rd week of December is the optimum time for 
seed sowing in seedbed. Before doing seedbed, 2/1 days sun drying of seed, 
increase the germination ability of seed. Soaking of seeds for 36-40 hours before 
placing in the seedbed, germination will increase. 10 kg seed is sown in 5 
decimal or 200 m2 seedbeds.  During transplanting, generally age of the 
seedling should be 5/6 weeks. 

Aus season 
First to 21 April is the optimum time for preparing seedbed.

Aman season
2nd week of June to last week of July seed can be sown in the seedbed.

Seedbed preparation
To make healthy and disease-free seedling, special care should be taken in the 
seedbed after seed sowing. All time water in the soil, sometimes growth of the 
seedlings can be stopped and seedling can be stunted.  Sometimes drying of the 
seedbed, growth of the seedling will be better. In barren and less fertile soil, 2kg 
cow dung and rotten trash is e�ective. After sprouting of seedling, if plant turns 
yellow after two weeks 7 gm urea can be applied by top dressing. After top 
dressing of urea, water should not drain out from the land. 

Seed rate 
For per hectare of land, 25-30 kg or 10-12 kg seed will be required for an acre 
of land

Seed selection and treatment
Heavy, nourished, disease and insect free clean seed should be sown. 10 kg seed 
can be sown in 5 decimal seedbeds. Seed treatment is better before sowing seeds 
(25g provax-200 can be applied in every 10 kg of seed)
Fertilizer and application process

For per hectare seedbed
For fertile and less fertile seedbed, no need of fertilizer. For barren and less 
fertile soil, 2kg rotten cowdung and compost is enough. After emerging of 
seedlings, removing of water should not be done.

For transplanting seedlings
Urea: 100-120 kg, TSP: 50-60 kg, MOP: 50-70 kg, Gypsum: 30-45 kg and 
zinc: 2-3 kg

Process of application 
For transplanting, before �nal ploughing entire TSP and MOP should be 
applied to soil and mix properly. Half of the urea needs to apply 7-8 days later 
after seed transplanting and 30-35 days later depending on the fertility. Excess 
water should be removed. Depending on the fertility and soil condition urea 
fertilizer should be applied. It should be remembering that TSP and zinc sulfate 
should not apply together. During �nal ploughing, other fertilizers expect urea 
have to be applied. Zinc and gypsum should apply at the rate of 10 and 85 kg/ha 
respectively if the land is de�cit of these two fertilizer.

Irrigation and drainage 
During land preparation, 2-3 times watering is good with normal water in 
normal condition. In case of no rain, 1-2 irrigation will helpful for tillering, 
panicle initiation and �owering. Before 10-12 days of grain maturation, drying 
of land will be required.

Weeding and mulching 
After transplanting, weed should be removed by hand or Nirani. Mulching 
should be done by making the soil pulverized.

Pest and disease management 
When Insect and disease infestation occur, steps should be taken by the 
consultation of nearby agricultural o�cer.
BINA developed short duration, high yielding, abiotic stress tolerant varieties 
are being grown by the farmers. In Aman season, BINA developed varieties are 
being grown in about 10% of land whereas in all three seasons BINA developed 
varieties covered 6% of total area under rice in 2018-19. After introduction of 
the short duration variety Binadhan-7 in 2007, the national cropping intensity 
increased gradually by increasing area under pulses, oilseeds, potato, wheat and 
vegetables apart from eradication of ‘Monga’ from the northern part of 
Bangladesh. �e outstanding salt tolerant rice variety, Binadhan-10 is now 
grown in the coastal fallow land to a tune of 56,000 ha. All these contributed 
signi�cantly to the food security of Bangladesh. �e high temperature tolerant 
short duration Boro rice variety, Binadhan-14 can be transplanted even in the 
last week of March compare to January the optimum time for Boro in 
Bangladesh. �e drought tolerant, short duration high yielding Aus rice variety 
can be grown in the barind and hilly areas in addition to other Aus growing 
areas of Bangladesh. Moreover, development of short duration cold tolerant 

high yielding Boro rice, high yielding deep water Aman rice for haor and hill 
areas, hybrid rice for particularly Aus and Aman season, improvement of local 
land races and development of multiple stress tolerant rice through gene 
pyramiding are in progress.

Recommendations:
For the mutual ful�lling of common interest of the countries under SAARC, 
not only the exchange of released varieties but also Genebank accessions should 
be exchanged in a regular manner. All the rice varieties recently developed by 
the member states of SAARC could be put into regional testing trial in all the 
countries in South Asia to assess their performance, adaptability and yield 
potential with a view to deploying in the speci�c region of South Asia. 
Location-speci�c management packages developed in each country could also 
be shared for further �ne tuning of the packages �tting under the local 
condition. �is will hopefully bring about increased rice production leading to 
the sustainable food security in the member countries. However, the following 
points could be considered with respect to rice varietal development targets and 
management practices in Bangladesh: 
 Breaking yield ceiling
 C4 rice for improving photosynthetic e�ciency
 Short duration cold tolerant Boro variety for haor area
 Development of aerobic and water saving rice 
 Blast resistant high yielding Boro variety
 Heat tolerant short duration Boro and T. Aus rice
 Development of multiple stress tolerant varieties
 Meeting the consumers preference of high-quality rice
 Nutritionally enriched rice with pharmaceutical and export perspective
 High yielding premium quality rice for national standard
 Development of super hybrid rice research
 Genomics, Gnome editing for better physiology and better crops
 Eco-friendly cost-e�ective, location & ecosystem speci�c pests & 

disease management and production packages
 Portable and low-cost farm machineries
 Crop intensi�cation with sustainable soil health
 Development of precision agriculture including nano-technologies

However, varieties should be developed according to the demand of producers, 
traders, millers and consumers through conducting socio-economic surveys 

among the supply chain actors of the rice market. Under this context, the plant 
quarantine act of these countries needs to be harmonized. �e movement of 
quarantine pests should be well-considered to restrict the movement of highly 
obnoxious pests across the region.

Conclusions:
Bangladesh has so far developed 136 modern rice varieties. Out of the 
developed varieties, 35 varieties are stress tolerant and 13 varieties possess 
premium quality grain traits. Moreover, six zinc and iron enriched varieties have 
also been developed. BRRI and BINA have also developed location speci�c 297 
production technologies, on farm mechanization, crop husbandry, pest 
management, farming systems & policy issues. SAARC countries other than 
Bangladesh have also developed a number of varieties and technologies for 
di�erent crops. For the ful�lling of the mutual interest of the SAARC states, 
the important rice varieties and management packages which will be deemed 
essential for a particular country could be shared for the continuous 
improvement of genetic gain of the breeding program, boosting rice production 
and also for the ensured and continuous advancement of the member states 
with respect to sustainable food security.
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Eco-systems  Area (Mha) 

Flash �ood (submergence)  : 2.00 

Tidal submergence  : 0.80 

Drought  : 4.20 

Salinity  : 1.20 

Rainfed low land  : 3.20 

Upland rice area  : 0.20 

Deep water rice  : 0.80 

Charland  : 0.83 

Particulars of consumption (2016-17) Amount (Million mt) Percentages 

Human consumption 23.74 69.05 
  Milled rice 21.98 63.95 
  Pu�ed rice 1.41 4.09 
  Flattened rice 0.25 0.73 
  Rice cake 0.10 0.28 
Non-human consumption 9.01 26.22 
  Seed 0.52 1.52 
  Feed and other losses 1.77 5.15 
  Harvest operations 1.79 5.20 
  Post-harvest operation 2.44 7.10 
  Processing losses 2.49 7.25 
Total demand 32.75 95.27 
Surplus (+)/de�cit (-) (+) 1.62 (+) 4.73 

Table 1. Ecosystems and area of Bangladesh under rice cultivation

Table 2. Particulars of human and non-human consumption of rice in Bangladesh 
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Table 4. List of the stress tolerant rice varieties developed by BRRI and BINA

Sl. Stresses Area 
(Mha) 

Varieties 

1 Salinity 1.0 BR23, BRRI dhan40, BRRI dhan41, BRRI dhan47, 
BRRI dhan53, BRRI dhan54, BRRI dhan55, BRRI 
dhan61, BRRI dhan67, BRRI dhan73, BRRI dhan97, 
BRRI dhan99, Binadhan-8, Binadhan-10 (14) 

2 Submergence >2.0 BRRI dhan51, BRRI dhan52, BRRI dhan79, Binadhan-
11, Binadhan-12 (5) 

3 Drought (RLR) >2.0 BRRI dhan56, BRRI dhan57,  BRRI dhan66,
BRRI dhan71 (4)

 

4 Cold 2.0 BR18, BRRI dhan36, BRRI dhan55, BRRI dhan69 (4) 
5 Salinity+Submergence SW BRRI dhan78, Binadhan23 (2) 
6 Tidal submergence 0.8 BRRI dhan44, BRRI dhan76, BRRI dhan77 (3) 
7 B. Aman 0.6 BRRI dhan91 (1) 
7 Water logging (T. 

Aus) 
0.2 BRRI dhan85 (1) 

8 Heat (Late Boro) - Binadhan-14 (1) 
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Table 5. Product pro�les of rice varieties developed by BINA

Variety Year of 
release 

Growing 
season 

Average yield 
(t/ha) 

Duration Key characters 

Iratom-24 1975 Boro/Aus 6.5/3.5 140-145/ 
125-135 

Shorter crop duration by 
20-25 days than the 
parent, dwarf, resistance 
against bacterial leaf 
blight (BLB) and 
medium �ne grains. 

Iratom-38 1975 Boro/Aus 6.0/3.1 143-147/ 
128-137 

Shorter crop duration by 
30-35 days than the 
parent, dwarf, resistance 
against bacterial leaf 
blight (BLB) and 
medium �ne grains. 

Binashail       1987 Aman 4.0 135-140 Improved plant type, 
longer panicles with 
higher number of grains, 
medium �ne grains, early 
maturing (135-140 days 
from seed to seed) with 
photo-insensitivity and 
higher grain and straw 
yields. 

Binadhan-4 1998 Aman 5.0 130-135 Shorter crop duration 
(130-135 days) and long 
slender grain. 

Binadhan-5 1998 Boro 7.0 140-150 Taller and sti�er plant 
with long slender grain 
and higher yield (7.0-7.5 
t/ha), easy to thresh 

Binadhan-6 1998 Boro 7.5 150-160 Taller and stronger 
plants; moderate bold 
grain size, high yield 
(>8.0 t/ha). 
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Table 5. Product pro�les of rice varieties developed by BINA (Contd.)

Variety Year of 
release 

Growing 
season 

Average yield 
(t/ha) 

Duration Key characters 

Binadhan-7 2007 Aman 4.8 115-120 Shorter crop duration 
(115-120 days), medium 
long �ne grain, tolerant to 
brown plant hopper 
(BPH) and higher yield 
(4.8 t/ha). 

Binadhan-8 2008 Boro Saline 
condition: 5.0 
Normal: 7.5 

130-135 Salt tolerant (EC 8-10 
ds/m.) Plant medium 
short, coarse grain 

Binadhan-9 2012 Aman 3.75 120-135 Shorter duration (118-
123 days), shorter height, 
lodging resistant, 
aromatic, long �ne grains. 

Binadhan-10 2012 Boro Saline: 5.5 
Normal: 8.5 

125-130 Salt tolerant (EC 10-12 
dS/m). Plant medium 
short, medium slender 
grain 

Binadhan-11 2013 Aman Submergence: 
4-4.5 

Normal: 5.0 

Submerge: 
130-135 
Normal: 
115-120 

Tolerate submerged 
condition within 20-25 
days 

Binadhan-12 2013 Aman Submergence: 
4 

Normal: 4.5 

125-130 Tolerate submerged 
condition within 20-25 
days 

Binadhan-13 2013 Aman 3.5 139-142 Aromatic variety 
Binadhan-14 2014 Late Boro 6.85    105-125 Late Boro, high 

temperature tolerate 
variety 

Binadhan-15 2014 Aman 5.8 115-125 High yielding variety 
Binadhan-16 2014 Aman 5.5 100-105 High yielding variety 
Binadhan-17 2015 Aman 7.0 120-122 Green super rice, high 

yielding 
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Table 5. Product pro�les of rice varieties developed by BINA (Contd.)

Variety Year of 
release 

Growing 
season 

Average yield 
(t/ha) 

Duration Key characters 

Binadhan-18 2015 Boro 7.25 148-153 Early, high yielding and 
aromatic variety 

Binadhan-19 2017 Aus 5.5 95-100 Drought tolerant, high 
yielding variety 

Binadhan-20 2018 Aman 4.5 125-130 Grain slender and 
reddish. Iron and zinc 
enrich variety 

Binadhan-21 2018 Aus 4.5 100-105 Drought tolerant variety 
Binadhan-22 2019 Aman 6.1-6.5 112-115 Early, high yielding 

variety 
Binadhan-23 2019 Aman 5.3-5.8 115-125 Salt and submergence 

tolerant variety 
Binadhan-24 2020 Boro 6.5 143-145 High yielding, lodging 

tolerant variety 
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Table 2: Rice production trend

Source: Agriculture Statistics 2009-2019

Mohanty S., Wassmann, R., Nelson, A., Moya, P., and Jagadish, S.V.K. (2013). 
Rice and climate change: signi�cance for food security and 
vulnerability. IRRI Discusion Paper Series No.49. Los Banos 
(Phillipines), International Rice Research Institute, p.14.

National Statistical Bureau. (2019). Labour Force Survey Report Bhutan. p. 20. 
Bhutan

Paris, T., Singh, A., Cueno, A., and Singh, V.N. (2008.) Assessing the impact of 
participatory research in rice breeding of women farmers: a case study 
in eastern Uttar Pradesh, India. Experimental Agriculture, 44(1). 
p.97-112

Renewable Natural Resources Statistics Division. (2019). Agriculture Statistics. 
P. 1. �imphu.

Shrestra, S.(2004). An economic impact assessment of the rice research 
program in Bhutan.

Los Banos (Philippines), International Rice Research Institute. p.51. Food 
Policy Report.
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Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 

References
Bishwajit, G., Sarker, S., and Kpoghomou, M. (2013).  Self-su�ciency in rice and 

food security: a South Asian perspective. Agriculture & Food Security, 
2 (10). 

Byerlee, D. (1994). Modern Varieties, Productivity, and Sustainability: Recent 
Experiences and Emerging Challenges. Mexico. D.F., CIMMYT

Chettri, G.B. (1992). An Analysis of Morpho-agronomic Traits, Isozyme 
Polymorphism and 

Cross Compatibility of Traditional Rices of Bhutan. MSc �esis submitted to 
the University of the Philippines, Los Banos, Philippines.

Department of Agriculture. (2010 to 2018). Agriculture Statistics. �imphu.
Dzed, L., Pokhrel, H.P., Mongar, C., and Zangpo, L. (2020). Addressing 

micronutrient gaps to reduce anaemia in Bhutan’s young children: 
Early experiences in home forti�cation. Nutrition Exchange Asia 2, 
11.

FRMD. (2017). Land Use and Land Cover of Bhutan 2016, Maps and 
Statistics, �imphu.

Gauchan, D., and Smale, M. (2007). Comparing the choices of farmers and 
breeders: the value of rice landraces in Nepal. In: Jarvis D, Padoch C, 
Cooper HD, editors. Managing biodiversity in agricultural 
ecosystems. CABI, Columbia University Press. p.512.

Ghimiray, M., and Katwal, T.B. (2013). Crop Genetic Resources for Food 
Security and Adaptation to Climate Change: A Review and Way 
Forward. Journal of Renewable Natural Resources Bhutan 9, 1-14 

Ghimiray, M. (1999). Conservation and Utilization of Bhutanese Rice Genetic 
Resources, in Plant Genetic Resources: Bhutanese Perspective. 
Proceedings of the �rst National Workshop on PGR. NRTI, Lobesa, 
Bhutan.

Lobell, B.D., Cassman, G.K., and Field, B.C. (2009). Crop yield gaps: �eir 
importance, Magnitudes and Causes. Annual Review of 
Environment and Resources. 34, 179-204.

Page | 75

1Rice Focal, Agriculture Production Division, Department of Agriculture, Ministry of Agriculture & Forests, Bhutan
2Rice Coordinator, Agriculture Research & Development, Ministry of Agriculture & Forests, Bhutan

Choney Zangmo1 and Cheku Dorji2

Developing mechanism for e�ective sharing of rice
varieties with reference to Bhutan in South Asia

Introduction



Table 2: Rice production trend

Source: Agriculture Statistics 2009-2019

Mohanty S., Wassmann, R., Nelson, A., Moya, P., and Jagadish, S.V.K. (2013). 
Rice and climate change: signi�cance for food security and 
vulnerability. IRRI Discusion Paper Series No.49. Los Banos 
(Phillipines), International Rice Research Institute, p.14.

National Statistical Bureau. (2019). Labour Force Survey Report Bhutan. p. 20. 
Bhutan

Paris, T., Singh, A., Cueno, A., and Singh, V.N. (2008.) Assessing the impact of 
participatory research in rice breeding of women farmers: a case study 
in eastern Uttar Pradesh, India. Experimental Agriculture, 44(1). 
p.97-112

Renewable Natural Resources Statistics Division. (2019). Agriculture Statistics. 
P. 1. �imphu.

Shrestra, S.(2004). An economic impact assessment of the rice research 
program in Bhutan.

Los Banos (Philippines), International Rice Research Institute. p.51. Food 
Policy Report.

List of tables
Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Agro-ecological 
zones 

Altitude (m) Rainfall (mm) Districts 

Warm Temperate Above 1600 
to 2700 

 650-850 Paro, �imphu, Ha, higher 
altitude of Punakha and Wangdue 
and parts of other districts 

Dry Subtropical Between 700 
to 1600 

 850-1200 Wangduephodrang Punakha, 
Trongsa, Trashigang, Mongar, 
Lhuentse 

Humid 
Subtropical 

Between 700 
to 1600 

 1200-1500 Tsirang, Dagana, parts of 
Trashigang, Zhemgang and 
Chukha 

Wet Subtropical Below 700 4000-5000 Samtse, Sarpang, and 
Samdrupjongkhar 

 

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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Table 1: Rice agro-ecological zones in Bhutan

Year Area (ha) Production (MT) 
Productivity 

(MT/ha) 

2009 23443.00 65763 2.81 

2010 22814.65 71637 3.14 

2010 24089.84 78161 3.24 

2011 21146.09 78014 3.69 

2012 19571.43 75228 3.84 

2013 19778.63 77038 3.90 

2014 19961.55 80261 4.02 

2015 21471.06 85090 3.96 

2016 20788.34 86385 4.16 

2017 14840.15 63405 4.27 

2018 22814.65 71637 3.14 

2019 12267.91 49930 4.07 

Bhutan is a landlocked country with an area of 38,394 km2, situated on the 
south-eastern slope of the Himalayas. �e forest cover of the country is 70.77%. 
�e cultivated area is only 2.75%, under wetland, dryland and orchard (LULC, 
2016). Rice is indispensable in the Bhutanese culture, tradition, religion and 
farmers’ livelihoods. More than 51.1% of the population is engaged in farming 
with rice and maize as the main crops (NLFS, 2019).

Rice agro-ecological zones
Rice is grown in diverse ecosystems and altitudinal range in the country. It is 
grown in three major ecosystems; irrigated, rainfed and upland and at elevations 
ranging from about 150 m in the south to 2700 m in the north (Ghimiray et al., 
2013). �e variations in agro-ecological conditions and altitudes create diversity 
of rice varieties that can adapt well to the requirements of a given locality. In 
general, Japonica cultivars are con�ned to temperate regions and Indica 
varieties are common in sub-tropical areas. However, there are no clear-cut 
distinctions and many intermediate types have been reported (Chettri, 1992). 
Table 1 provides rice agro-ecological zones of the country.

Warm Temperate (high altitude) zone
Approximately 20% of the total rice area falls in this zone. �e highest altitude 
where rice is grown is about 2700 m above sea level in Bumthang. �e climatic 
conditions allow only one crop of rice in a year. Rice is sown in March-April, 
transplanted in May-June and harvested in October-November. Rainfall in this 
zone is rather low (650-850 mm per year) and hence rice is grown as irrigated 
crop.

Dry Sub-Tropical (medium altitude) zone
Rice is sown in March-April, transplanted in June and harvested in 
October-November (Ghimiray et al, 2008). Two crops of rice could also be 
grown. �e �rst crop, transplanted in March by using seedlings raised in a 
poly-tunnel nursery, can be harvested in July and immediately an early 
maturing second crop can be planted which is harvested in October. 
Insect-pests and diseases are not a major problem. �is environment has a 
higher yield potential because of high solar radiation, and long ripening phase.

Humid Sub-Tropical (mid altitude) zone
�is is a distinct humid hilly environment with substantially high rainfall 
(1200-1500 mm). Almost all rice is grown under irrigated conditions. �e rice 
terraces are carved in hill slopes. �e dry and humid subtropical zones account 
for about 45% of the total rice area. Low temperature is not a major problem 
during the early crop growth stage. However humid conditions favour disease 
development.

Wet Sub-Tropical (low altitude) zone
It accounts for about 35% of the national rice acreage. It is a high rainfall 
environment with higher temperatures. Diseases and insect-pests are more 
common. Soil conditions are poor (low N and K) compared to other zones. Rice 
is grown mainly as a rainfed crop due to lack of assured irrigation 
infrastructures. Rice cultivation is dependent on monsoonal rains and yields are 
generally low compared to other zones.

Rice production trend and current status
Rice is the most important crop in Bhutan. �e domestic production in the year 
2019 was 49,930 MT. It was grown in 12267.91 ha of land; both irrigated and 
upland (Agriculture Statistics, 2019), making it the highest produced cereal in 
the country.
In terms of productivity, the yield has increased from 3.14 t/ha in 2009 to the 
current yield of 4.07 t/ha. However, the area under cultivation has decreased 
from 23443 ha to 12267.91 ha (Agriculture Statistics, 2009-2019) as shown in 
Table 2, contributed by many factors like fallowing of lands due to shortage of 
farm hands, drying up of irrigation sources and crop predation by wildlife. �e 
main factors contributing to the gain in productivity are; improvement in crop 
management such as better land preparation, weed control and soil fertility 
management, and the use of HYVs (Shrestha, 2004) that out yields traditional 
varieties under similar rice growing conditions. Improvement in crop 
management helped to reduce the yield gap between the research station and 
farmers’ �elds. According to Lobell et al (2009), only about 80% of the yield 
potential is achieved in most irrigated rice systems.
Rice continues to form the integral part of Bhutanese tradition �nding its way 
into many uses beside being the staple food crop. Literally, Bhutanese not only 
eat rice but also drink in the form of “changkoe” and rice wine (both distilled 
and un-distilled). It is consumed as snacks in the form of �attened rice, 
powdered rice, crispy rice, pu�ed rice and rice round pu�s (locally known as 
meykhu).

Importance of regional testing and seed sharing
Rice is the most important source of calorie for around 70% of the population 

living in South Asia. Rice has been able to bring a sustainable food security level 
in the region, keeping at pace with the fast-growing population. �ough high 
dependency on rice is nutritionally undesirable, it is the most a�ordable source 
of calorie (Bishwajit et al., 2013).
�e countries in South Asia share many commonalities and existence of similar 
agro-climatic conditions presents us with opportunities to fast track 
improvement of crop varieties. �e signing of “Seed without border Protocol” by 
all the SAARC member countries is a testament to the will and commitment of 
all governments to explore this opportunity for regional crop sector 
development. A well performing variety developed in one country can be shared 
with other countries to test its suitability to the speci�c localities, which 
subsequently can be released for cultivation by farmers within a short period of 
time. �e need to share the germplasms, experiences and information is even 
more, in face of changing climatic conditions as no country is spared of its 
negative impacts on crop production. If rice production has to meet the demand 
of the growing population, rice varieties resilient to both biotic and abiotic 
stresses need to be developed and made widely available for cultivation 
throughout the region. �e use of vast genetic diversity, unique to each country 
for crop improvement is fundamental in meeting the emerging challenges as we 
move forward. �e lead in development of climate resilient varieties has to be 
taken by those countries with adequate resources, facilities and capacities and 
share it with other countries having limited resources and capacities. 
Likewise, development of human resource capacities coupled with access to 
advanced technologies is also important to help build strong breeding programs 
in countries that do not have it at present. Consequently, this would result in a 
greater number of diverse varieties available for sharing throughout the region. 

Rice varietal development
�e population in South Asia is projected to cross six billion by end of the 
century and the food production needs to able to cater to the increased demand 
to reduce food shortages (Biswajit et al, 2013). Crop breeding is an e�ective 
sustainable method to develop crop varieties that are resilient to climate change 
and also possess other desirable traits. �e dependency of rice farmers on 
chemical inputs to boost production had aggravated the ecological and 
environment problems. So, there is a need to develop varieties that can be 
produced sustainably with minimal adverse impacts on the environment 
(Bishwaji et al., 2013). 
Crop breeding has been recognized as one of the proven means to overcome 
biotic and abiotic stresses for accelerating food production. It will remain as one 
of the most sustainable means to adapt to the progressively changing climate 
which manifests in the form of shifting rainfall patterns, droughts, cold waves, 

early frost and insurgence of pests and diseases. With new molecular tools such 
as marker-assisted backcrossing available now to speed up introgression of 
desired genes for tolerance for biotic and abiotic stresses, plant breeding has 
gained more importance (Mohanty et al, 2013). Improved varieties, through 
their higher yield potential and ability to resist pests and diseases have played a 
fundamental role in increasing productivity in the developing countries in the 
past and it still remains a potential means to raise production (Byerlee, 1994).
In Bhutan, introducing and testing several varieties and breeding lines of rice in 
collaboration with IRRI started since 1984. In total, about 6000 test materials 
have been introduced and evaluated in di�erent parts of the Kingdom 
(Ghimiray, 1999). Following year, rice hybridization program was initiated to 
improve local varieties with support of IRRI. �rough these collaborative 
e�orts, the country has released 27 improved varieties, out of which nine 
varieties had been locally bred. �is has signi�cantly improved the crop 
productivity. Unlike in the uniform tropical environments, modern varieties do 
not completely replace traditional cultivars but simply add to the mosaic of 
extant diversity. Traditional rice varieties are highly valued for various culinary 
traits and are an important part of the overall agrobiodiversity (Gauchan et al, 
2007). Participatory plant breeding approaches particularly, participatory 
variety selection is employed to gain con�dence and a higher acceptability rate 
among both male and female farmers. Such approaches are known to pay better 
dividends in rice breeding and crop improvement programs (Paris et al, 2008).
To date, over 150 crosses have been made, involving traditional varieties of 
Bhutan and improved breeding lines and/or varieties from elsewhere 
(Ghimiray, 1999). More than 60 popularly grown varieties from the high and 
mid-altitude rice growing zones were used as local parents. Some of the local 
parents frequently used in crossing are Kaap, Maap, Zakha, Kochum, Dumbja, 
Zuchem, Bjanaab and Attey. �e hybridization program has generated over 
5000 breeding lines and bulks for testing in di�erent parts of the kingdom. 
Several breeding lines have shown excellent performance in terms of suitability 
to local conditions, higher productivity, quality and pest resistance.
In an e�ort to increase the productivity and production of rice in the country to 
meet the domestic demand, there is a need to shift our focus of rice breeding 
program to suit the emerging needs. �e focus of breeding had been mostly for 
irrigated agro-ecologies and for mid altitude areas. As a result, we have limited 
rice varietal options for high altitude farmers. �e blast diseases outbreak in the 
year 1995 wiped out the whole landraces cultivated in high altitude areas 
leading to complete replacement by improved varieties. �e two popular 
varieties; Khangma Maap and Jakar Rey Naap, which were bred for blast 
tolerance has started showing symptoms of break down in the disease 
resistance. �ere are emerging incidences of irrigation water sources drying up 

and farmers not being able to cultivate the same piece of land due to water 
scarcity. However, we have huge potential to bring new areas under rainfed 
conditions with drought tolerant varieties to increase production. So, we need 
rice varieties that are resilient to both biotic and abiotic stresses, as the climate 
extremities are only projected to get worse. In Bhutan, we have high incidences 
of crop damage by stem borers, leaf folders, rice bugs and army worms. �e 
diseases like blast, sheath blight and brown spot is also reported to a�ect crop 
yield. �e climate resilient varieties should contain desirable traits preferred by 
Bhutanese populace like; medium amylose content of 20%-24%, scented, small 
bold grains for high altitude, slender grains for mid and low altitudes. Due to 
poor food diversity, there is high prevalence of anemia in Bhutanese children, 
suggesting inadequate uptake of micro-nutrients and it is considered as a 
serious public health issue (Dzed et al., 2020). As rice is the most consumed 
food, development of bio-forti�ed varieties would contribute immensely in 
reducing malnutrition in the children. �ere is diverse need of traits to be 
introgressed into one single variety, which is possible only through modern 
breeding. So, there is an urgent need to initiate modern rice breeding program 
in the country through investment and human capacity building. 

Recommendations 
We would like to propose for following recommendations for materialization of 
the protocol:

• Establishment of formal channel between the countries in the region for 
easy sharing of improved rice germplasm.

• Easy access to information on availability of improved rice germplasm for 
research and development among the members states.

• Joint collaborative rice breeding initiatives with countries which have 
expertise and modern facilities on breeding (for instance, BRRI and 
NARC).

• Exchange/visit of rice scientists among the member states for co-learning 
purposes.

Conclusion
It was a milestone achievement for Bhutan to be able to join the other countries 
as one of the signatories of “Seed without border Protocol” with support of 
IRRI, Philippines and SAC, Bangladesh. �ough, access to improved crop 
varieties has never been restricted, much remains to be achieved as envisaged in 
the protocol. Till date, we have immensely bene�tted from support of IRRI, 
from being able to access improved rice germplasm to enhancement of technical 
capacities in rice breeding and development. We also remain grateful for the 
support and cooperation rendered by the neighboring countries in sharing their 
crop germplasm. 

�e rice breeding system in Bhutan is still at its infant stage, which will 
continue to require the support of all stakeholders to enable us to improve the 
breeding programs. Innovation and adoption of modern breeding technologies 
will help improving livelihoods of rice farmers in the country and also 
contribute to increasing improved varieties for sharing across the South Asian 
region. 
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India and SAARC Countries
India is the seventh-largest country by size and inhabited by about 1.4 billion 
people, which is second highest in the world. Geographically, India is 
land-locked by Pakistan to the west; China, Nepal and Bhutan to the 
north-east, Burma and Bangladesh to the east and bordered by Arabian Sea on 
south-west, Indian Ocean on the south, and the Bay of Bengal on the 
south-east. Sri Lanka and the Maldives which are Islands in the Indian Ocean, 
are in the neighborhood of India. Ecologically, India shares agro-climatic 
situations with all the SAARC countries.

Rice scenario in India 
Rice (Oryza sativa L.) is the staple food for two thirds of India’s population and 
plays a key role in Indian economy. In India, rice is a major role in food, culture, 
employment, economy and history. It is the primary food for above 65% of 
Indian populace backing around 40% to the total food grain production, thus, 
ensure food and livelihood security of most of the people. �e crop is grown 
throughout the year in di�erent states of the country. �e primary rice 
cultivating states are Andhra Pradesh, Odisha, West Bengal, Punjab, Uttar 
Pradesh, Chhattisgarh, Bihar and Jharkhand. About 40% of the rice area in 
India is rainfed and more than 70% of which is in eastern India. Out of the total 
rainfed area, 23% are rainfed uplands and 77% are rainfed lowlands. �e entire 
rainfed upland and 52% rainfed lowlands are drought prone. About 17% of 
rainfed lowlands are �ood prone (Pathak et al., 2018). 
Rice area in India has undergone a sea change during the last �ve decades. It 
increased from 30.8 mha in 1950-51 to 44.7 m ha in 2000-01, an increase of 
45%.  �ereafter the area expansion has slowed down and slightly declined or 
remained static. However, production during the same period has been 
spectacular, which was augmented from 20 million tonnes during 1950-51 to 
116.6 million tonnes during the year 2018-19, i.e. more than �ve-fold increase 
over few decades (Fig. 1). �is has been mostly due to growing of HYVs 
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8hybrids as well as embracing of better crop management methods.  Many of 
the released varieties have tolerance/ resistance to major diseases and pests. �e 
hybrid rice technology contributed towards an additional 4-5 million ton to the 
total rice production in the country and there is an immense possibility for 
better acceptance of this know-how by the farmers in times to come. �e 
modern technologies such as bar coding of varieties and biotechnological, 
spatial and digital technologies such as genome editing, geospatial tools, ICT 
and digital tools will help identifying movement of seed and tracing the seed 
chain to arrest the improper seeds is way forward direction India envisages for 
future rice development program.
China and India are the major rice producers country in the world. Inspite of 
lower area harvested in China than India, rice production in China is higher 
due to higher productivity as almost entire rice area in China is irrigated, 
whereas, in India the rainfed rice covers more than 50% rice area. Apart from 
China and India, the other main rice cultivating countries are Indonesia, 
Bangladesh,  Vietnam,  Philippines and �ailand. �ese countries production 
together account for more than 80% of world production and India alone 
contributes about 21 percent of global rice production. Out of total global 
production, only about 31 million tonnes of rice is merchandized through 
worldwide. Principal rice exporting countries are India, Vietnam, �ailand, 
USA and Pakistan. Post 2012, India has exceeded �ailand in terms of rice 
export with the export of more than 10 million tonnes and is still the top 
exporter of rice. India export’s largely basmati rice, but o� late the non-aromatic 
rice entered into the export process to a considerable extent.  In the last two 
decades India has steadily increased its export potential and now gained 
supremacy by becoming world No.1 exporter of rice for the past 7 years 
exporting more than 12 million tonnes (Fig. 2).
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History of rice improvement
In 1912 Madras province had the �rst crop specialist fully devoted to rice. 
Indian council of agricultural Research (ICAR) was established in 1929 and 
started research programme on in few states and during 1950 about 82 rice 
research stations developed in 14 states. Simultaneously, introductions were 
brought from other countries. Shinei, China 45, China 988 and China 1039 are 
few examples. �us the e�orts led to the identi�cation of 445 improved lines, 
mostly based on pure line selection at this period. 
Food and Agricultural Organisation took up the problem of improving rice 
production on global basis and as a consequence a collective project of 
japonica/indica hybridization started in Southeast Asian nations in 1952. An 
analogous arrangement with comparable intentions was embraced by the 
ICAR. �ese two projects used 192 upgraded indica varieties selected by the 
participating nations in Asia and various states in India and generated an 
over-all 710 japonica/indica hybrids (Parthasarathy, 1960). �e F1 seeds were 
disseminated to the contributing nations or states for developing the F2 and 
successive generations and to breed cultivars suitable to native situations. �e 
success was witnessed in the release of Malinja and Mashuri in Malaysia, ADT 
27 in India and Circna in Australia.  
During the time of japonica/indica hybridization, it was often thought that the 
japonicas had ability to yield high extent and responsive to nutrients. However, 
in India the introduced japonicas could not show the potential yield as 
described or anticipated, excepting in the hilly areas and some cool regions. 
Japonicas were equally photoperiod and sensitive to temperature and so 
�owered by 35-40 days. �ey were not productive as indicas under Indian 
climate conditions due to insu�cient time for proper vegetative growth and 
tillering. 

 

0
2000
4000
6000
8000

10000
12000
14000

19
87

–1
98

8
19

88
–1

98
9

19
90

–1
99

1
19

91
–1

99
2

19
92

–1
99

3
19

93
–1

99
4

19
94

–1
99

5
19

95
–1

99
6

19
96

–1
99

7
19

97
–1

99
8

19
98

–1
99

9
19

99
–2

00
0

20
00

–2
00

1
20

01
–2

00
2

20
02

–2
00

3
20

03
–2

00
4

20
04

–2
00

5
20

05
–2

00
6

20
06

–2
00

7
20

07
–2

00
8

20
08

–2
00

9
20

09
–2

01
0

20
10

–2
01

1
20

11
–2

01
2

20
12

–2
01

3
20

13
–2

01
4

20
14

–2
01

5
20

15
–2

01
6

20
16

–2
01

7
20

17
-2

01
8

20
18

-2
01

9
20

19
-2

02
0

'0
00

 T
O

N
N

ES
Fig. 2. The trend of Indian rice export

Non-basma� ('000 Tonnes) Basma� Rice ('000 Tonnes)

Page | 85



A separate programme was launched by the Central Rice Research Institute 
(CRRI) during1960 to breed high yielding nutrient receptive hybrids with 
japonicas in 11 states. �e progress of semi dwarf cultivars in Philippines and 
Taiwan and their initiation into India put an sudden termination to this 
programe during 1966. Crosses were e�ected between indicas and bulus at 
CRRI. CR 1014, a late maturing tall and non-lodging variety with medium 
slender grains and good cooking quality was developed from T 90/Urang 
Urangan.
�e development of Taichung Native 1 from the semi dwarf mutant 
Dee-Geo-Woo-Gen (DGWG) Taiwan and Tsai Yuan Chung of China was a 
foremost happening in rice research particularly for India and largely in Asia.  
IR 8 developed from the cross Peta/DGWG was released in India during 1966. 
Use of TN1 was high productivity which made it possible for the release of Jaya 
and Padma (TN1/T141). �e introduction of TN1 and IR 8 and development 
of Jaya in India in the mid-sixties and their utilization in the national 
programme for the growth of new cultivars marked beginning of the Green 
Revolution.
It was reported that in the early phase, semi dwarf cultivars with better 
management methods could solve the problems in production which was 
witnessed in wheat. However, the rice growing during rainy season when other 
cereal could not be cultivated usually, confronted distinct di�culties. �e semi 
dwarf types were observed to be inappropriate in a cultivar of a circumstances 
such as drought-prone or water logged areas.  Also the continuous and intensive 
cultivation of the semi dwarfs caused disease and pest epidemics as was 
exempli�ed by the Indonesian and Kerala calamities (Kulsreshta et al., 1974). 

Rice Cultivation and di�erent ecologies in India and other SAARC 
countries
In India, rice area stretches from 790 to 900E longitude and 160 to 280 N 
latitude, and under changing agro climatic or agro ecological regions. It is 
grown entirely as a rainfed crop in zones with unwarranted rains and volatile 
distribution of rainfall. It is also cultivated in regions, where level of water 
touches above 5 metres. In Kuttanad district of Kerala, rice is cultivated below 
the sea level, while in Jammu and Kashmir, it is cultivated nearly up to an 
elevation of 2000 masl (Subramanyam et al., 2011) with temperature range of 
4-450C and yearly rainfall from 250 mm in Rajasthan to 1250 mm in Assam. 
A widespread assortment of distribution of rainfall like submergence, drought 
or deep water �ooding and discrete alterations in soils viz. coastal and inland 
salinity, acidity, alkalinity, etc., agro-climatic situations (high humidity) and 
seasons, all have caused variations in the cultivation of hundreds of cultivars and 
it is observable a standing rice crop at one part of the country or the other 
during di�erent time period of the year. �e above mentioned diverse 
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ecosystems combined with low fertility of soils are also the cause for relative low 
productivity. Also, the large coastal belt during which time, the crop loss is 
heavy though it is being sustained due to diversi�ed growing conditions which 
is of high importance and thus, contributing to the food basket of the nation. 
�e di�erent ecosystems in which rice is cultivated can be broadly classi�ed as 
(I) irrigated (II) rainfed rice ecosystem, and (III) Flood Prone Rice Ecosystem 
(Table 1). (I) Irrigated Rice Ecosystem: Bunded �elds are used to cultivate 
irrigated rice, where external irrigation is provided during the dry-spell in the 
wet-season and completely depending upon the external source of water during 
dry season. �is ecology covers about 22 million hectares, which contributes 
around half of the rice growing area of the country. �ough the average yield is 
higher than other ecosystems, there are problems like instability in yield and 
environmental degradation due to unbalanced fertilizer use, ine�cient 
management of irrigation water. While yields at farm level are high, yield 
growth is plateauing which needs extensive research on balance of nutrients 
management, IPM, diversity of growing ecologies, soil microorganisms, etc. (II) 
Rainfed Rice Ecosystem: �is is characterized by annual rainfall >1000 mm 
with limited possibility of irrigation. �e rainfed rice area is about 24.4 million 
ha. Rainfed rice is grown in two sub-ecologies (a) uplands, and (b) lowlands. (a) 
Rainfed upland rice ecosystem: Area under rainfed upland ecosystem is about 6 
million hectares which accounts 13.5% of total rice growing area of the country. 
�e upland rice ecosystem characterized by low-lying areas to sloppy lands, 
prone to erosive runo�. �is particular ecosystem is prevalent in eastern Indian 
states like Assam, Bihar, Jharkhand, Madhya Pradesh, Odisha, Eastern Uttar 
Pradesh, West Bengal and Hill region of north-east India. Un-bunded �elds are 
primarily used for cultivation of upland rice through direct-seeding practice. 
Farmers dependent upon this ecosystem are usually resource-poor, use 
minimum input and reap very low harvest. Many reasons can be attributed to 
low productivity like drought, soil nutrient imbalances, weeds, traditional 
cultural practices, insects-pest-disease and a dearth of appropriate cultivars. (b) 
Rainfed Lowland Rice Ecosystem: �is ecosystem is characterized by the 
cultivation practices where there is no control over water: abundance or de�cit; 
hence, �ood and drought may occur in the same season. Transplanting is 
generally done in levelled and bunded �elds, which can hold surface water. 
Depending upon the availability of water, this ecosystem can be further 
sub-divided into favourable, drought-prone, submergence-prone etc. �e soil is 
low in fertility, degraded and salinity problem are prevalent in this ecology. In 
India, about 14.4 million hectare area is under this ecosystem, which 
contributes about 32% of the total rice growing area. (III) Flood Prone Rice 
Ecosystem: �is is characterized by temporary submergence of the plants for 
about 10 days or longer period up to 5 months in submerged condition. Rice 
varieties are selected based on the level of tolerance to submerged condition. 
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�e land remains fallow during �ood period or may be put to other uses, such 
as pisiculture. �is ecosystem covers about 11.4% of total rice growing area and 
yield remains below 1.5 t ha-1.
Table 1. Area, production and productivity of rice (milled) in India in di�erent 

ecologies.

Figures in parenthesis indicates percentage area/production  
In Bangladesh, the prevalent rice ecologies are (i) upland (pre-monsoon aus; 
direct-seeded), (ii) irrigated (boro during dry-season), (iii) rainfed lowland 
(wet-season aman; transplanted), (iv) medium-deep water ecology (50–100 
cm), and (v) deep-water (>100 cm). During the months of March to May, 
Bangladesh gets about 400 mm of rainfall as pre-monsoon shower, during 
which farmers used to cultivate drought-resistant crop of short duration 
varieties. 
In Nepal, there are three agro-ecological regions where rice is grown: (i) Terai 
and Inner Terai- 60 to 1000 meters above sea level; (ii) Mid Hills- 1000 to 1500 
meters above sea level, and (iii) High Hills- 1500 to 3000 meters above sea 
level. Rice is cultivated under both rainfed and irrigated condition in lowland as 
well as upland. �e Terai region is considered the granary of Nepal, which 
contributes around 70% of rice output of the country; the hills yield about 27%, 
and the mountain produce to the extent of 3%. 
In Sri Lanka, various inland valley systems are used for cultivation of rice in the 
diverse ecologies. �is inland valley system of varying forms and sizes 
contributes about 75% of rice lands in Sri Lanka and the rest 25% are cultivated 
in coastal areas and associated �ood-prone lands. Rice is cultivated in both 
rainfed and irrigated conditions during two distinct cultivation seasons. 
In Bhutan, rice is grown at altitudes ranging from 150 to 2,400 meters above sea 
level and there are 4 ecologies: (i) irrigated ecology, (ii) rainfed lowland ecology, 
(iii) upland ecology and (iv) deep-water ecology. Irrigated ecology covers about 
50% of the rice area of the country. 
In Pakistan, rice is grown in fertile lands of Sindh and Punjab region and the 
basmati rice, known for its aroma and quality is grown in this region of the 

 
Irrigated  

Rainfed 

Lowland  

Rainfed  

Upland  

Flood Prone/  

Deep Water  

Area (mha)  17.8 (42.0)  15.0 (35.5)  7.0 (16.8)  2.4 (5.7)  

Production (mt)  52.0 (63.5)  22.0 (26.8)  4.7 (5.7)  3.3 (4.0)  

Productivity (th-1)  2.97  1.47  0.67  1.37  
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country. Afghanistan is largely dry and rocky, with some fertile lowlands where 
rice is grown.

Rice Varieties Developed in India
Upto 2019, a total of 1410 cultivars comprising 123 hybrids were released by 
Central Sub-Committee on Crop Standards, Noti�cation and Release of 
Varieties (CSCS & NRV) and State Variety Release Committees (SVRC). 
Among these, 301 varieties containing 77 hybrids released by CSCS & NRV 
and 1109 varieties containing 46 hybrids were released through SVRCs of 
various states (Fig. 3).

Till date approximately 35,000 elite lines developed by di�erent cooperating 
centres were tested in multi-location trials throughout the country by voluntary 
centres and in partnership with private sector for hybrid rice under the aegis of 
All India Coordinated Rice Improvement Program (AICRIP).  �e AICRIP 
strategy of multi-location testing has been adopted for the International 
INGER trials and thus strongly contributes towards the International 
co-operation. In this process, several of the donors have been identi�ed and are 
utilizing the crossing program for achieving low input and high yielders. �e 
dynamic time tested multi location three tier testing program involving one 
year of Initial Varietal Trial (IVT) and two years of Advance Varietal Trial 
(AVT – 1 and AVT -2)  as well as screening of elite breeding lines at hotspot 
locations and o in multi locations and or under screened under glass/�eld 
conditions (Fig.1) for making data on resistance/tolerance to pest/disease, 
quality characteristics of grain and agronomic e�ciency has led to  release of 
varieties including hybrids  suitable for di�erent ecologies. AICRIP was 
instrumental in testing and release of 1375 rice varieties including 117 hybrids 
till 2019 (Table 2). A special thrust was accorded for genetic improvement of 
quality attributes in rice that led to the release of 30 basmati and short grain rice 
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cultivars of export quality. A lot of these cultivars have resistance/ tolerance to 
most of the pest and diseases (Shobha rani et al., 2011).   During the process of 
varietal development several promising lines possessing unique characters are 
also identi�ed which may not be released as varieties for commercial cultivation. 
However, these lines are promising for speci�c characters and are registered as 
genetic stocks for their uniqueness and utilized in breeding programs. Some of 
these varieties are also introduced in other countries and based on their superior 
performance are released in the respective country.
Table 2: Ecology wise Rice Varieties released in the Country till date.

Rigorous screening of progressive breeding lines through National Screening 
Nurseries viz., NSN-1, NSN-2, NSN for hills and National Hybrid Screening 

Ecology Number of varieties 

Irrigated 

Irrigated early 202 

Irrigated mid early 187 

Irrigated medium 239 

Irrigated late 29 

Irrigated hills 49 

Borod 25 

Scented 95 

Irrigated saline & alkaline soils 56 

Rainfed 

Rainfed upland 135 

Rainfed shallow lowland 186 

Semi deep water 47 

Deep water 17 

Upland hills 16 

Aerobic 23 

Submergence  7 

Drought 5 

Drought + submergence 3 

Bio forti�ed 11 

Others 43 

Total 1375 
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Nursery (NHSN), under both arti�cial and natural pest infestation regimes at 
hot spot locations under AICRIP has led to identi�cation of donors (Table 3) 
and release of varieties resistant to major insect pests (Table 4 & 5). In the last 
decade, about 180 entries have been identi�ed as promising donors for 
resistance to multiple insect pests and more than 80 multiple disease resistant 
lines.
Table 3: Reaction to pest & diseases

Table 4: Insect-pests resistant rice varieties 

Pest / disease Resistant Moderately resistant Total 

Blast 299 245 544 

Bacterial leaf blight 96 183 279 

Rice tungro virus 36 82 118 

Sheath blight 6 87 93 

Brown spot 31 119 150 

Green leaf hopper 37 39 76 

Stem borer 1 217 218 

Brown plant hopper 62 97 159 

White-backed plant popper 31 57 88 

Gall midge 123 79 202 

Leaf folder 14 67 81 

 

Insect pest Released varieties 

Brown plant hopper Aruna, Bhadra, Bharatidasan, Chaitanya, Chandana, Co-42, Daya, Jyothi, 
Kanaka, Karthika, Krishnaveni, Makom, Manasarovar,  Nagarjuna, Neela 
Annanga, Pratibha, Pavizham, Rasmi, Remya,  Sonasali, Vajram. 

Gall midge Abhaya, Asha, Bhuban, Daya, Dhanya Lakshmi, Divya, Erramallelu, IR 36, 
Kakatiya Rajendradhan 202, Kavya, Karna, Kshira, Kunti. Lalat, MDU 3, 
Mahaveer, Neela, Orugallu, Phalguna, Pratap, Pothana, Ruchi, Samridhi, 
Samalei, Sarasa, Shakti,  Shaktiman, Sneha, Suraksha,   Surekha,  Udaya, 
Usha,  Tara, Vibhava, Vikram,  

Green Leaf hopper Khaira, Lalat, Nidhi. Vikramaraya 

Stem borer  Ratna, Sasyasree, Vikas 

WBPH HICR 126, HKR  120  
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Table 5: Resistant/tolerant varieties against important diseases of rice

In the last decade e�ective deployment of biotechnological tools such as 
molecular marker assisted breeding, introgressing BLB resistant genes into the 
genetic background of Samba Mahsuri has resulted in development of land 
mark varieties such as Improved Samba Mahsuri and Improved Pusa Basmati 
1. �ese are the most sought after rice variety for its grain and cooking quality 
and Pusa Basmati 1, the important long grain Basmati variety which has a 
major share in export markets. �e two landmark varieties are developed by 

Disease Resistant varieties/donors 

Bacterial Blight Ajaya, ADT 36, ADT 39, Bhudeb, Co 43, CR 837, HKR 95-128, HKR 95-
131, Improved Pusa Basmati-1, Improved Sambha Mahsuri, IRBB 58, IRBB 
59, IRBB 60, IR 64, Khitish, OR 2329-22, PAU 1061-19-22,PR 110, PR 
111, PR 114, PR 118, PR 120, Pant Dhan 10, Pant Dhan 11, Saket 4, Sita, 
PR 4141 and Sabita  

Blast 3237-1-B-B-20, CRM 49, CRM 51, Gauthami, HKR 98-476, HKR 98-478, 
HKR 04-487, HKR 05-436, HKR 05-476, Haryana Mahak-11, IR 36, IR 
64, Parijatha, Parijatha, PAU 3237-1-B-B-19, PAU 3237-1-B-B-22, Pusa 
1238-95-73-1, Rasi, Sasyasree, Salivahana, Simhapuri,  Srinivas, Tadukan, 
Tetep, Tikkana, and Zenith  

Brown Spot IR 36, Jagannath, Rasi 

False Smut Bala, Cauvery, HKR 47, HKR 127, HKR 98-418, HKR 2000-645, IR 
48725-B-B-86-2-2, IR 65907-191-1-B, Pankaj, Prakash, PAU 3750-5-1-1-
2-1-3, PAU 3832-79-4-1-3-1, PAU 3835-36-6-3-3-4, RR 373-21-1, 
Sabarmati, UPR 2472-18-1-2 

Sheath Blight  CR 2612-1-2-2-1, HKR 95-75, HKR 99-103, HKR 06-47, IR 40, IR 64683-87-
2-2-3-3, KK 2, KJT 3-2-7-72, Manasarovar, Vikramarya,  OR 1895-2, OR 2336-
1, Pankaj, PAU 3832-196-4-1-2, Radha, RP Bio Path 3, RPHR 25-104-1-2, 
SYE 35-4-16-63, Swarnadhan, Tetep and UPR 2916-2-1-1 

Sheath Rot Bala, Cauvery, Janaki, Kakatiya, Phalguna, Rajavadlu, Sabarmati. 
Swarnadhan, Tella Hamsa, Vikas, Vikramarya  

Stem Rot BR 51-282-8-HR 45, BRC 16-127-14-1, Cherno Fingo, CRMAS 2231-37, 
CRMAS 2622-43-5, CRMAS 2735-12, CSR 30, Govind, HKR 99-427, 
HKR 99-429, HKR 99-491, HKR 08-406, IR 48725-B-B-103-2-3, IRBB 
60, K 332,  Jagannath, Jalmagna, K 334, KJT 3-2-7-72, , OR 1752-3, Pankaj, 
RP Bio 170, RP Bio Path 3, RPHR 25-104-1-2, Sabarmati, SYE 35-4-16-63 
and Taraori Basmati  

Tungro ADT 38, ADT 44, Ambemohar 102, Annapurna, ASD 16, ASD17, Badami, 
Barathidasan, Bharani, Dinesh, Ghanteswari, Janaki, Kataribhog, Kshira, 
Lalat, Latisail Latisail, Manasarovar, Nagarjuna, Nidhi, Nilagiri, Parijat, 
Prachi, Radha,   Rajeswari, Pankhari 203, Srinivas, Vanaprabha,   Vikramarya 
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IIRR, Hyderabad and IARI, New Delhi, respectively, tested and released 
through AICRIP as central releases. Similarly, e�orts made at IRRI to 
introgress the major QTL ‘Sub 1’, for inducing submergence tolerance into 
popular variety Swarna were highly successful with the development of Swarna 
Sub 1 which was tested in the NIL- Submergence trials of AICRIP and 
released in Odisha and Uttar Pradesh. Similarly, e�orts for climate resilience 
(Drought, Submergence), Bioforti�cation, Export quality basmati, Salinity 
tolerance have also provided good results and resulted in the release of 
bioforti�ed and MAS varieties (Table 6) and varieties suitable for drought and 
submergence (Table 7).
Table 6: Bioforti�ed rice varieties

S.No.
 Name of the 

released variety 
Target trait

 
Developer

 National/ 

State 

1 CR Dhan 310 Protein 10.3% ICAR-NRRI CVRC 

2 DRR Dhan 45 Zn 22.6 mg kg-1 ICAR-IIRR CVRC 

3 DRR Dhan 48 Zn 24.0 mg kg-1 ICAR-IIRR CVRC 

4 DRR Dhan 49 Zn 25.2 mg kg-1 ICAR-IIRR CVRC 

5 Zinco Rice MS Zn 27.4 mg kg-1 IGKV CVRC 

6 Surabhi Zn 22.8mg kg-1 Nuziveedu Seeds Limted CVRC 

7 CR Dhan 311 Zn 20.1 mg kg-1 
Protein 10.3% 

ICAR-NRRI CVRC 

8 CGZR 1 Zn 22.0 mg kg-1 IGKV SVRC 

9 CGZR 2 Zn 25.0 mg kg-1 IGKV SVRC 

10 Protazin Zn 20.9 mg kg-1 
Protein 9.5% 

IGKV SVRC 

11 HPR 2720 Zn 20.9 mg/ kg CSK Himachal Pradesh Krishi 
Vishvavidyalaya (CSKHPKV) 

SVRC 
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Table 7: Rice varieties released for drought, submergence and MAS

Hybrid Rice
Hybrid rice programme in India was started during 1989, an organized, goal 
oriented and time-bound network project with the funding from Indian 
Council of Agricultural Research (ICAR) and technical backstopping through 
the International Rice Research Institute, Philippines and the FAO, Rome. 
Further backing from the NATP, UNDP and Barwale Foundation were the 
main causal in�uences for the noteworthy achievement of hybrid rice 
programme in the nation.  Till now, 117 hybrids have been released for 

S. 
No 

CVRC/
State 

Variety Name
 

IET No
 

Year
 50% 

FD 
Eco-Sys

 
GT

 Reaction to pest 
and disease 

Yield     
t/ha 

        
BL BLB 

 
1 CVRC 

Improved samba 
mahsuri 

19046 2008 120 MAS MS   R 4.64 

2 CVRC Binadhan 11 - 2015 - Sub -     - 

3 CVRC Binadhan 12 - 2015 - Sub -     - 

4 CVRC 
IR-64 Drt 1 (DRR 
Dhan42) 

22836 2015 85-91 
Drought 

LS MR   4.10 

5 CVRC Sukhadhan 5 - 2015 - Drought -     - 

6 CVRC Sukhadhan 6 - 2015 - Drought -     - 

7 TR Tripura khara dhan 1 22837 2015 90-94 Drought LS     5.22 

8 TR Tripura Khara dhan 2 22835 2015 90-94 Drought LS     5.22 

9 UP Samba sub 1 21248 2015 106 Sub MS     3.00 

10 AS Bahadur sub 1 25265   115-120 Sub MB     6.00 

11 CVRC CAU RI 23544 2018 100-105 RUP/Drought       5.50 

12 CVRC DRR dhan 47 23356 2018 80-85 IR/Drought LB R   5.00 

13 
CVRC DRR dhan 50 25671 2018 110 Drought/Sub/ 

MAS 
MS 

    5.80 

  CVRC DRR dhan 51 25484 2018 105-110 MAS  SB  R   5.00 

14 CVRC Pusa samba 1850 25480 2018 110-115 MAS   R   4.70 

15 AS Ranjit sub 1 25678 2018 115-120 Sub MS     5.50 

16 TR Tripura aush 24732 2018 70-75 Drought       5.00 

17 TR Tripura hakuchuk 1 24659 2018 70-75 RSL/ Drought       5.50 

18 TR Tripura hakuchuk 2 — 2018 70-75 RSL/ Drought       5.00 

19 TR Tripura khara 1 22837 2018 85-90 RSL/ Drought       5.60 

20 TR Tripura khara 2 22835 2018 85-90 RSL/ Drought       5.60 
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cultivation on commercial basis and entire hybrids released are grounded on the 
three-line breeding scheme (Table 8). Amongst them, 38 hybrids have been 
developed by the government organizations, and rest 79 were developed by the 
private parties (Senguttivel et al., 2019). �e area coverage under hybrid rice 
during wet season (kharif 2019) remained about 3 mha, which is 6% of area 
under rice cultivation.  It is largely grown in the states of eastern region of India 
viz., Bihar, Chhattisgarh, Jharkhand and Uttar Pradesh that contributed about 
4-5 million tonnes of extra rice to the India’s total rice production.
Substantial advancement has been made in the improvement of hybrid rice 
parental lines both female and male parents with good �oral traits. E�orts are 
focused on the creation of restorer lines through exploitation of inter 
sub-speci�c hybridization, recurrent selection and improvement of population, 
which will aid in the progress of extremely heterotic rice hybrids.  �e female 
parental lines are being upgraded for characters like stigma exertion and high 
out-crossing, which assists in greater seed productivity, thus decreasing the cost 
of seed. E�orts also initiated to grow suitable parental lines, which can serve in 
the process of development of appropriate hybrids under long duration 
category and for unfavourable ecosystems as well. Numerous freshly developed 
parental lines are being added with resistance genes for key diseases such as 
blast, bacterial leaf blight and insect pests such as brown plant hopper, which 
will aid in the generation of resistant hybrids.
It is assessed that yearly about 40000-45000 tonnes of hybrid rice seed is being 
produced in the country of which 95% is through the private seed sector.  �e 
seed production know-how has been re�ned over the periods and numerous 
advanced farmers realized seed yield more than three tonnes per hectare.  
Production of hybrid rice seed, besides being a pro�table enterprise for seed 
cultivators, it produces extra employment of about 60 man-days per hectare, 
predominantly for women in works like leaf clipping, supplementary 
pollinations, rouging, etc.. Hybrid seed production in large scale and marketing 
of hybrids developed by public institutions is being assisted through 
public-private partnership centered on Memorandum of Understanding 
(MoU) signed between the research organization and private parties. Recently, 
under tripartite agreement, the rice varieties released in Bangladesh were 
subsequently released in India are Bina Dhan 17, BRRI Dhan 69 and BRRI 
Dhan 75. However, these were also to be undergoing the AICRIP national 
testing and if found superior are to be released through gazette noti�cation 
after clearing CVRC norms.   During 2019, Import of germplasm from IRRI 
to India was 8525 rice lines, of which 994 varieties, 4577 germplasm lines, 2329 
breeding lines, 231 restorer lines, 45 A and B lines, 302 hybrids and 47 japonica 
lines for the rice development program. 
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Table 8: Particulars of rice hybrids released in India (1994-2019)

Sl. 
No. 

Hybrid
 

Released for the states 
 Year of 

release 
Duration

 Yield 
(t/ha) 

1.  APHR-1 Andhra Pradesh 1994 130-135 7.14 

2.  APHR-2  Andhra Pradesh 1994 120-125 7.52 

3.  MGR-1 
(CORH-1) 

Tamil Nadu 1994 110-115 6.08 

4.  KRH-1  Karnataka 1994 120-125 6.02 

5.  CNRH-3  West Bengal 1995 125-130 7.49 

6.  DRRH-1  Andhra Pradesh 1996 125-130 7.30 

7.  KRH-2  Pondicherry, Bihar, Karnataka, TN, Tripura, 
Maharashtra, Haryana, Orissa, Uttaranchal, 
Rajasthan  and West Bengal 

1996 130-135 7.40 

8.  Pant 
SankarDhan -1  

Uttar Pradesh 1997 115-120 6.80 

9.  PHB 71  Haryana, UP,  TN, A.P. Karnataka 1997 120-125 6.25 

10.  CORH-2  Tamil Nadu 1999 115-120 7.10 

11.  ADTRH-1  Tamil Nadu 1999 125-130 6.64 

12.  Sahyadri Maharashtra 1998 125-130 6.15 

13.  NarendraSankar 
Dhan-2  

Uttar Pradesh 1998 130-135 7.86 

14.  PA 6201 A.P., Karnataka, TN, Bihar, Orissa, Tripura, 
U.P. W.B. and M.P. 

2000 125-130 6.18 

15.  PA 6444 UP,  Tripura, Orissa, AP, Karnataka, 
Maharashtra and Uttarakand 

2001 135-140 6.11 

16.  Pusa RH-10  Haryana, Delhi, UP, Uttarakand. 2001 120-125 4.35 

17.  Ganga Uttarakand, Punjab, Nagaland, Haryana, 
U.P., Orissa, Bihar 

2001 95-100 5.64 

18.  RH-204 AP, Karnataka, TN, West Haryana, 
Uttarakand and Rajasthan 

2002 120-126 6.89 

19.  Suruchi Haryana, Andhra Pradesh, Gujarat, 
Chattisgarh, Karnataka and Mahrashtra. 

2004 130-135 5.94 

20.  Pant Sankar 
Dhan-3  

Uttarakand 2004 125-130 6.12 

21.  NarendraUsarSa
nkar Dhan-3  

Saline and alkaline areas of U.P. 2005 130-135 5.15 

22.  DRRH-2  Haryana, Uttarnachal, West Bengal and 
Tamil Nadu. 

2005 112-116 5.35 
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Table 8: Particulars of rice hybrids released in India (1994-2019) (Contd.)
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Potential of Indian varieties in other countries 
Rice has global identity as principal food crop for above half of the global 
people with substantial acreage (167.13 mha) and production (782.0 million 
tons) (FAO, 2018). In India, it is cultivated in around 44 mha area producing 
approximately 172.5 million tonnes (paddy) with average productivity of 3.88 
tons per hectare (FAO, 2018), which is directly linked to the livelihood and 
economy. India has developed and commercialized over 1410 rice varieties 
(including 117 hybrids) suitable for cultivation in all rice growing ecologies 
(Senguttivel et al., 2019). Amongst, 347 high yielding varieties (excluding 
hybrids) are under active breeder seed chain with substantial quantity of breeder 
seed (411.6 metric tons) demand in the country (Seednet portal, 2020). 

Besides, Indian rice varieties are also released and commercialized in 47 
countries with di�erent names which helped in rice research invigoration and 
productivity enhancement to the tune of 25 varieties in Sub-Saharan Africa, 10 
in South Asia, �ve in Latin American and the Caribbean islands, three in South 
east Asia, two in West and North Africa and one variety in East Africa. 
Acceptance of numerous varieties from India provides a realistic assessment of 
the potential of rice-breeding programmes in India. Exploitation of varieties of 
Indian origin around the globe cultivated in all rice ecologies; eight varieties 
upland rainfed areas, six varities in lowlands and 32 in the areas with assured 
irrigation facilities. Overall, the rice varieties of Indian origin have given higher 
and steady yields in the trials conducted at international levels. 

In almost all the ecosystems, Jaya (IET 723) established its capability for 
extensive adaptableness. Similarly, one more, broadly accepted, 
photo-insensitive and late-sown, tolerant to water stress and stable-yielding 
variety, Rasi, spread in di�erent ecologies in many nations. Rasi (IET 1444) was 
released for general cultivation in Mali, Nepal, Senegal, Tanzania and Togo. 
IET 355, IET 2881 and RAU 4072-13 demonstrated their capability to 
withstand stress from drought in fragile rainfed upland ecology. Vijaya proved 
its higher yielding capability in irrigated ecology at Mali, and in rainfed 
lowlands areas of Burkina Faso. �e IET 7435 and IET 2397 documented 
higher productivity at several test centers with rainfed shallow lowland across 
the globe. 

�e achievement of the breeding programme with the aim of introducing 
quality characters from native landraces GEB24 and Basmati-370 with 
adoption across the globe is speci�ed by the release of Basmati 217, Sabarmati 
and Sona. �ese cultivars have upgraded quality traits like striking glowing 
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grains with decent texture or fragrance. �e two key traits, which are needed in 
a variety for its adoption in hill ecosystem are blast resistance and cold 
tolerance. 

�e release of varieties like Bindeswari, Durga, Himali, Kanchen and Khumal 
3 in Nepal and Barkat in Bhutan are the evidence of accomplishment in the 
introduction of tolerant traits in Indian rice cultivars. Owing from its capability 
to yield high even at higher ambient temperature during reproductive phase, 
Khitish was released in Malawai, Pakistan and Paraguaya. �e Indian cultivars, 
which provide steady and higher productivity in the trials internationally, or the 
varieties, which have resistance to various stress or decent characters that 
observed to be widely accepted and claimed release in various nations. Besides, 
information of Indian rice varieties which were released and cultivated in 
Afghanistan is mentioned in Table 10. Further, share of Indian rice in 
Bangladesh is re�ected from Table 11 and Table 12 depicted the Indian 
varieties indicating parentage, release year and the ecosystem for their 
cultivation.  

Table 10. Indian rice varieties in Afghanistan and their growth parameters

Note: �is list of local and improved rice cultivars was prepared based on 
personal interaction with the sta� of the Directorate of Agriculture, Irrigation 
and Livestock - DAIL Balkh and Sheesham Bagh Research Farm, Agricultural 
Research Institute of Afghanistan (ARIA), GP: growth period, DH: days to 
heading.

Cultivars
 

Type
 

Maturity
 

GP
 

Group
 

Origin
 

DH
 Paddy Yield 

(t/ha) 

Shishambagh-14 Improved Moderate 140 Short India 110 8.5 

Zodrass Improved Moderate 128 Short India 103 8.2 

Surkha Zerati Local Moderate 130 Short India 106 5.2 

Sarda Behsoodi Local Late 142 Short Japan 114 5.8 

Kormaki Ghati Local Late 142 Short India 123 6.0 

Sarda Barah Local Late 142 Short India 114 4.5 

Super Basmati Local Late 149 Long India 136 7.0 

Nezam Ghati Local Late 142 Short India 125 5.5 

Kunduz No. 1 Improved Early 113 Medium India 86 7.0 

Manjoti Local Late 149 Medium India 117 6.5 
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Table 11. Indian rice cultivars in Bangladesh and their coverage area

Table 12. Indian rice cultivars in Nepal

Gene Bank in India and Other countries
Plant genetic materials are the basis of sustainable agriculture and inclusive 
food and nutritional security. Genomic assortment allows crops to acclimatize 
with biotic stresses from pests and diseases as well as abiotic stress from climatic 
and ecological alterations. Currently, the ecosphere is dropping good genetic 
traits at unmatched extents. Traditional varieties and wild species getting 
vanished through erosion of genetic materials and loss of habitat. Farmers 
frequently embrace newer, recent rice cultivars, replacing older one, and also 
they shift from growing rice to other crops, the old rice seeds are habitually 
elapsed. Wild rice species are predominantly endangered as their natural 
habitations are under risk or damaged. Signi�cant crop landraces particularly of 
cereals, such as rice, wheat and barley are nearly vanished and replaced in-situ 
with improved varieties, which were developed and disseminated by public 
authorities. Obviously, for protection, ex-situ preservation is also made in gene 
bank. 

Cultivar Coverage  

Swarna  20%  

Mahsuri  15%  

Alok -6201 (Hybrid)  75% of 23700 ha under Hybrid in 1998-99  

Variety  Parentage  Year  released 

Durga Jaya//IR8/Latisail  1979  Irrigated 

Ghaiya-2 MTU15/Waikakku  1987  Upland +RL shallow 

Jaya  TN1/T141  1973  Irrigated 

Kajura-2 RP72/Mutant65 1987  Irrigated  

Radha-11 TCA 80-4 Local selection 1995  RL,  

Radha-12  OR 142-99 
TNI/T141//Annapurna  

1995  Partial irrigated & RL,  

Sugandhit 
Dhan-1 

- 2016 Irrigated land of Tarai, Inner 
Tarai, and River basin and 
valleys upto 700 masl 
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Agrarian sustainability, thus, hinge on a robust preservation element and it is 
vital to reserve crop germplasm in gene banks, which not only preserves the 
prevailing variability but aids to avert extermination of species. Gene banks 
preserve genetic resources in cool chambers at -200C, protecting it undamaged 
for over century for use later. In India, the National Gene Bank is located at 
ICAR-National Bureau of Plant Genetic Resources (NBPGR), New Delhi, 
where the seed gene bank is kept at -180C, in-vitro gene bank at -250C and 
cryo-gene bank at -1960C. 

�e main rice germplasm preserved in various gene banks worldwide are 
existing at International Rice Research Institute (IRRI), Philippines with 
132000 accessions, India with 110000, China with 70000, Japan with 28000, 
Korea with 21000, African Rice Centre with 19000, USDA 12000 and Brazil 
with 5000 accessions.

During 2008, the Svalbard Global Seed Vault (SGSV) has been commissioned 
at Arctic Island of Svalbard in North Pole, which preserves about 0.8 million 
germplasm; supported by Norway's Department of Agriculture and the Global 
Crop Diversity Trust (GCDT) under the International Treaty on Plant 
Genetic Resources for Food and Agriculture (ITPGRFA) and maintained by 
Bill & Melinda Gates Foundation. India has deposited 25 accessions of Pigeon 
pea during April, 2014 as 59th nation.

Seed system in India
In 1966-67, the seed production programme for wheat and maize was started 
in India and next year (1967-68), rice was also incorporated. Subsequent to a 
gigantic appraisal and commendation, during 2nd October 1966, Indian Seed 
Act was imposed in India. �e Act provide procedures for regulating the 
superiority of certain type/quality of seeds for trade. Few major points of this 
Act are:

(i) Composition of Central Seed Committee by Government of India 
to guide Central and State Governments concerning the Act, 

(ii) Establishing Central Seed Laboratory, 
(iii) Establishing State Seed Laboratory for analysis of seed quality,
(iv) Announcement of varieties by Government of India, 
(v) Setting minimum bounds of germination and purity of seeds and 

label �xing compulsorily,
(vi) Fixing standard of noti�ed seeds 
(vii) Identi�cation of indicators as seed of the particular variety it claims, 
(viii) Ensuring minimum recommended purity and germination, 
(ix) Ensuring that the seed bags/container bear correct labels indicating 
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particulars of the seed, 
(x) Establishing Seed Certi�cation Agency 
(xi) Establishing Central Seed Certi�cation Board to direct the Government 

of India and State Government relating to seed certi�cation 
(xii) Selection of Seed Analyst for physical and chemical analysis of seeds 

in State Seed Laboratory, 
(xiii) Selection of Seed Inspector to gather seed samples for analysis, 

which is to be present for sale, and 
(xiv) Penalization of assets (seeds) belonging to any individual �nd guilty 

under this Act due to �outing the measures under this Act.

However, the �rst turning point in modelling a planned seed business was 
through Phase-I of National Seed Project (NSP) (1977-78), which started the 
formation of State Farms Corporation of India (SFCI), four State Seeds 
Development Corporations (SSDCs) and Breeder Seed Production (BSP) 
units. During Phase-II of NSP (1985), 13 additional SSDCs and 19 state seed 
certi�cation agencies were established for production of quality seed. After a 
period of 10 years (1988-89), a New Seed Development Policy was framed, 
which ensured contact between private individuals with strong R&D 
organization for product development. For the bene�ts of Indian farmers and 
conservation of agro-biodiversity, and to protect the farmers from exploitation 
by dishonest people, the National Seed Policy (2002), a controlling 
arrangement, was designed. Later, to regulate the production, distribution, 
quality of seeds for sale, import, export and to simplify production and supply 
of quality seeds, a seed bill (2004) was also proposed, which was amended 
during April, 2010 and November, 2010.

Indian seed multiplication system is adhered to three generation system, where 
the seed production moves from breeder to foundation to certi�ed seed, for safe 
guarding the quality of seed at di�erent production level (Chauhan et al., 2017). 
But in case of exigencies, when a particular class of seed is in short supply in the 
seed chain, a four-generation system may be followed with the production of 
Foundation seed stage-I and stage-II on Certi�ed seed stage-I and stage-II 
(Sahu et al., 2020).

�e formal seed production system involved production of breeder seed by 
parent institutes/ organizations (ICAR Institutes, SAUs), while the foundation 
and certi�ed seed is produced by National Seed Corporation (NSC), State 
Farm Corporation of India (SFCI), State Seeds Corporation (SSC), State 
Departments of Agriculture and private seed growers, who does have required 
set-up and facilities. �e NSC and SSC organized the production of certi�ed 
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seed through contract arrangements with advanced farmers. State Seed 
Certi�cation Agency certi�ed the seed produced by the farmers. 

�e NSC, SFCI and other agencies procured the certi�ed seed produced by 
progressive farmers through various channels i.e. departmental outlets at block 
and village level, cooperatives, outlets of seed corporations, private traders, etc. 
�e NSC traded its seeds through its own arrangement and marketing network 
of dealers. �e SFCI markets seeds mainly through the State Departments of 
Agriculture and the SSC. 

In India, certi�cation of seed is done by the Certi�cation Agency noti�ed under 
Section 8 of the Seeds Act, 1966. �ere are 107 seed testing laboratories across 
states and four ISTA accredited private seed testing laboratories.

Types of Seeds
Seeds of improved varieties are produced in several stages where each stage 
generates a particular class od seed. Di�erent class of seed are recognized in the 
seed system only to safeguard the quality level of the seed and also to ensure a 
continuous production and supply of quality seed mentioned as follows. �e 
details are presented in Table 13. 

Table 13.  Seed Type and institutions associated in seed production.

Not required, Parent 
institution or developers 
are responsible 

Nucleus Seed Breeder, developer, parent 
institutes

Breeder, developers

Persons assigned by seed 
certi�cation agencies

Breeder Seed Breeder, developer, parent 
institutes

Breeder, developers

Members assigned by seed 
certi�cation agencies

F o u n d a t i o n 
Seed

Central Government 
agencies, State 
Departments, State Farms, 
Agriculture Universities,  
Farmers producer 
organization, Private seed 
companies

Concerned producer

Members allotted by seed 
certi�cation agencies

Certi�ed Seed Central Government 
agencies, State 
Departments, Agriculture 
Universities, State Farms, 
Private seed companies, 
Farmers producer 
organization

Concerned producer

Not required, producers 
themselves are responsible

T r u t h f u l l y 
labelled (TL) 
Seed

Individual farmers or any 
organization and

Concerned producer

Seed Type Institutes/ Organizations/ 
Agencies

Supervision Certi�cation
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Existing system of sharing rice varieties in SAARC
�e ICAR-NBPGR has the responsibility to import and export the germplasm 
for research purposes. It has the Germplasm Exchange Unit with the obligation 
of presenting genetic materials of varied crop plants and their wild families and 
dispensing these in the country as well as disseminates the germplasm 
worldwide. �e Plant Quarantine Division has the control bestowed by Plant 
Protection Advisor, Government of India, under the Plant Quarantine 
(Regulation of Import into India) Order 2003, of the Destructive Insects and 
Pests Act (1914) to perform isolation of the plant germplasm plus transgenic 
materials bring in for research activities. It also does separation of materials 
received and issue certi�cates of phytosanitary requirements. Additionally, the 
Division conducts research relating to �nd and identify the pests as well as 
development of appropriate isolation managements. To facilitate the imports, 
the Bureau also undertakes the preparation of draft Pest Risk Analysis (PRA) 
for germplasm as per International Plant Protection Convention norms.

Developing mechanism of e�ective sharing of rice cultivars in South 
Asia
SAARC Agriculture Centre (SAC), Dhaka, Bangladesh has taken an initiative 
to develop e�ective mechanism to share rice varieties in South Asia. India has 
major role to play in this endeavor. It is indicated in the previous section that 
India has developed 1410 rice varieties including 123 hybrids for various rice 
ecologies. Since most of the SAARC countries share their rice ecologies with 
that of India, technically, it would be easy to share rice varieties with these 
countries. India has already shared many varieties with SAARC countries 
except Sri Lanka and Maldives. Afghanistan and Bangladesh have been major 
bene�ciaries of Indian rice varieties in the past.

Sharing rice varieties indicates two dimensions. Firstly, supply of certi�ed seed 
for production by respective farmers of SAARC countries and secondly, 
capacity building of SAARC countries to develop varieties using Indian 
germplasm and varieties. If India agrees on this, then it requires di�erent 
approaches and mechanisms to ful�ll the objectives.

�e ICAR Company, ‘Agrinnovate India’ can play pivotal role in both these 
approaches. Agrinnovate India Limited (AgIn) was registered under the 
Companies Act, 1956 on 19th October, 2011. It is a "for pro�t" Company 
possessed by the Department of Agricultural Research & Education (DARE), 
Ministry of Agriculture, Government of India. It is acting as an active interface 
between Indian Council of Agricultural Research (ICAR - an autonomous 
organization under DARE) and the stakeholders of agricultural sector 

Page | 112



(Farmers; Public & Private Sector �rms; R&D organizations; Educational 
Institutions- all of these at National and International level) on the other side, 
for a important aim of safeguarding, supporting and endorsing agricultural 
development worldwide. �e objectives of Agrinnovate India Limited are:

1) Safeguarding, organization, commercialization and dissemination of 
Intellectual Property for bene�t of public.

2) Production, advertising and promotion of products, processes and 
technologies of ICAR, such as seed/planting materials, 
vaccines/diagnostics, biotechnological products, other value added 
inputs, products, farm implements and machinery.

3) Consultancies, contract research, contract services, customized 
capacity building of di�erent stakeholders in agriculture sector.

4) Establishing research and production farms abroad and taking up of 
global brand building activities.

5) Conducting activities to assimilate skills in agricultural disciplines 
with management, such as market intelligence, pricing behavior and 
evaluation issues, to foster demand-driven investigation.

Under objective 4 of Agrinnovate, both production of paddy seed in other 
countries as well as rice research can be taken up involving Indian rice research 
organizations including agricultural universities. 
Supply of Certi�ed Seed for Paddy Production
A systematic approach is required for e�ective and e�cient sharing of rice 
varieties in South Asia for paddy production by farmers of SAARC countries. 
A schematic diagram is presented below to show the elements and relationships 
(Fig. 4).

As mentioned earlier, India and other SAARC countries share rice ecologies, 
therefore, a team must visit di�erent SAARC countries to conduct feasibility 
study and accordingly, a system of sharing rice varieties e�ectively can be 
developed. �is system would be country speci�c for both Host and Recipient 
Countries, which needs to be speci�cally spelled in the bilateral agreements. As 
per agreement, breeder seed supply, technology transfer, capacity building and 
monitoring & evaluations can be carried out through Agrinnovate India 
Limited.

Germplasm/ Breeding Material supply for Research
Agrinnovate India Limited, as per their objectives, can facilitate supply of 
germplasm/ breeding material through ICAR-National Bureau of Plant 
Genetic Resources (NBPGR), New Delhi. Collaborative research programmes 

Page | 113



can be developed between countries as per the feasibility report and need of the 
recipient SAARC country. Under bilateral agreement, research material can be 
transferred along with capacity building, if needed.

Fig 4. Schematic diagram showing systematic approach for e�ective and 
e�cient sharing of rice varieties in South Asia 

Policy interventions for e�ective sharing of rice cultivars across South 
Asian countries
Based on the outcome of "SAARC Regional Consultation Meeting on 
developing mechanism for e�ective sharing of Rice varieties in South Asia", a 
policy briefs need to be communicated to Governments of SAARC countries 
to facilitate the following activities.

i. Set up a Joint Team to conduct feasibility study on developing 
process for e�ective sharing of rice varieties

ii. Formulate and sign Bilateral Agreement for sharing rice varieties
iii. Set up Gene Bank, if not existing in the country
iv. Select team of Scientists, Agriculture O�cials and Extension 

O�cials for capacity building
v. Establish paddy seed production system in each country
vi. Enactment of seed Act/ regulations
vii. Establish/ upgrade Rice Research Laboratories, if not existing
viii. Establish Seed Certi�cation Agency, if not existing
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ix. Encourage Farmer Producer Organizations/Companies 
(FPOs/FPCs) in  the country for local seed production system. 
(India has well established the Operational Guidelines, 2020 (GoI, 
2020) for formation and promotion of 10,000 Farmer Producer 
Organizations (FPOs)).

Conclusion
"SAARC Regional Consultation Meeting on developing mechanism for 
e�ective sharing of Rice varieties in South Asia" with the objective to bring 
SAARC countries together at Expert level will set into motion much awaited 
mechanism to share varieties developed by SAARC countries for the 
betterment of the farmers of other SAARC country. �is chapter has depicted 
the existing situation of rice research and development in India and how India 
can play a key role in supplying breeder seeds, germplasm and breeding 
materials for releasing the varieties, capacity building and technical guidance to 
other countries. National Seed Corporation, State Seed Corporations and other 
agencies dealing with seeds are endlessly and increasingly growing all its actions 
particularly with regard to range of products, quantity and worth of seed 
handled, quantity of seed distributed to the potential regions. As the seed 
industries is highly vibrant and energetic and perform a vital role in the 
international seed arena, private sector also needs to be backed with all facilities. 
National Seed Act and associated legislations addresses seed production, 
certi�cation, variety improvement, advertising; registration and release; 
protection of intellectual property; and provide methodological backing to the 
seed business and farmer organizations. But in many nations, farmers are not 
permitted to trade seed saved-out, in others, regulation to defend farmers’ 
genetic material is absent. Few nations possess clearly developed or executed 
policies concerning the de�nite and likely roles of community seed banks in 
adaptation process in climate change events. “Seeds for Needs” is an example 
which is a foremost, original, multi-country mechanisms developed by 
Biodiversity International with the goal of providing more access to crop 
diversity to the farmers to reinforce their capability to acclimate to changing 
climate and lessen the perils.
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Rice (Oryza sativa L., 2n=2x=24) is the major staple food crop in Nepal and 
stands �rst in position in terms of production and productivity thereby 
contribute largely to livelihood of majority of people accounting 50% of the 
cultivated area of the country ( Joshi 2005; Tiwari, Tripathi et al. 2019). Nepal’s 
present level of production of rice is not meeting the national demand and the 
country has to import huge amount of milled rice with worth of NRs 25.7 
billion annually  (Yadaw 2020). It is considered as mainstay of food security, 
income generation and source of livelihood for almost 60% of the Nepalese 
people (MOAD 2017).  Rice production of Nepal is increased from 2.1 million 
tons to 4.96 million tons during the last few decades. In the next decade total 
rice production should be increased with 35 % to feed the ever-increasing 
population (Yadaw 2020). Rice is cultivated in more than 42.5 percent (168,047 
ha) of the total cultivated area under cereals and shares 51.6 percent in total 
food grain production and contributes for more than 50% of the total calories 
of Nepalese people (Kharel et al., 2018, Gadal et al., 2019). It is estimated that 
approximately 4.73 million ton of milled rice is required in Nepal and Per capita 
consumption of rice in Nepal is 138 kg annually. In this context, present 
production of Nepal is 3.51 million ton milled rice so to become self su�cient 
in rice 1.22 million ton additional rice need to be produced (MoALD 2019). 

Area production and Ecology of rice production
�e total area of rice in Nepal is approximately 1.46 million ha with the average 
productivity of 3.8 t/ha producing 5.51 million tons of paddy rice (MOAD 
2019, Gairhe et al. 2020).  �e rice occupies 58% of the country’s total 
cultivated land and 55% of the total food grain production, contributing about 
7% to the country’s gross domestic product, about 21% to the total AGDP 
(Agricultural Gross Domestic Product). However the agricultural growth rate 
(1.8%) is still below with the population growth rate (2.3 %) per annum 
(Gairhe et al 2020, Yadaw 2020).  Nepal is endowed with diversity of both 
cultivated and wild relatives of rice. It is assumed that about 2000 di�erent 
landraces' of rice exist in Nepal growing from 60 to 3050 m altitude (Mallick 
1981/82; Rijal, Rana et al. 2000; Tiwari, Tripathi et al. 2019). �e cultivated rice 
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of Asia (Oryza sativa L.) is supposed to have originated in the South and/ or 
South East Asia (Bisne and Sarawgi 2008). 
Rice is predominantly grown in three ecological zones of the country. �e major 
ecological zones are represented by Terai, hills and mountains extending from 
60 m in terai to 3000 masl in high hills and mountains. �e highest altitude rice 
cultivation in world is recognized as Chumchaur of Jumla district (a 
mountainous district) which is above 3000 masl. 
Terai region is regarded as the granary of rice production which accounts more 
than 70% of total rice production in the country and hills and mountains covers 
24 % and 3% to total rice growing area and contribute to 23% and 2% total rice 
production (Yadaw 2020).  

Responsible institutions and research command of Rice 
Nepal Agricultural Research Council (NARC) is the apex body of agricultural 
research under Ministry of Agriculture and Livestock Development of 
Government of Nepal. Mainly two institutions under NARC are responsible 
for rice research and varietal development work in Nepal. �ese institutions 
namely National Rice Research Program, Hardinath and National Plant 
Genetic Research Center (NPGRC formerly Agri-Botany Divistion) 
Khumaltar, Lalitpur are mandated for rice research for terai and hill/mountains 
respectively. National Rice Research Program (NRRP) was established in 1972 
in Parwanipur, Bara district later shifted to Hardinath Dhanusha during 1998. 
�e main mandate of NRRP is to Coordinate and conduct nation-wide multi 
locations testing to identify appropriate rice varieties and management 
technologies for various agro-ecosystems. It is mainly responsible for varietal 
development and research particularly for terai, inner terai, river basins and foot 
hills of Nepal. Similarly, NPGRC is responsible for varietal development and 
research works particularly for mid hills, high hills and mountains ranging from 
1000 masl to 3000 masl. 
Both NRRP and NPGRC conducts collaborative rice research works 
throughout the country from east to west and Terai to Himalayas. NRRP 
Hardinath and NPGRC, Khumaltar basically coordinates with di�erent 
commodity programs, directorates and research station to conduct 
multi-location trials. �e collaborative research networks sites are listed as 
follows:

A. Terai, Inner Terai and River basin sites
1. Agricultural Research Directorate, Province 1, Tarahara, Sunsari
2. Agricultural Research Directorate, Province 2, Parwanipur, Bara
3. National Maize Research Program, Rampur, Chitwan
4. National Wheat Research Program, Bhairahawa, Rupendehi
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5. Agricultural Research Directorate, Province 5, Khajura, Banke
6. Agricultural Research Directorate, Province 6, Dasharathpur, 

Surkhet
7. Agricultural Research Directorate, Province 7, Bhagetada, Doti
8. National Sugarcane Research Program, Jeetpur, Bara
9. Oilseed Research Program, Nawalpur, Sarlahi

B. Hills and Mountains
1.  Agricultural Research Directorate, Province 7, Lumle, Kaski
2.  Agricultural Research Station, Pakhribas, Dhankuta
3.  Agricultural Research Station, Kimugaon, Dailekh
4.  Agricultural Research Station, Vijayanagar, Jumla
5.  Hill Crops Research Program, Kabre, Dolakha

Rice ecosystem and Growing season
Nepal consists of four predominant eco-system types namely irrigated, rainfed 
(lowland, upland), deepwater and cold tolerant rice. According to the rice 
cultivation area and water availability, irrigated ecosystem (51%) is the more 
prevalent in Nepal followed by rainfed low land (37 %), upland (9%), �ash �ood 
and deep water (3%). Irrigated rice constitutes 51% of the total rice area 
however, 28% of total rice areas have only year-round irrigation. It indicated that 
still large rice production area exists under rainfed condition. Out of the 44% of 
rainfed rice area, 39% is rainfed lowlands and 5% is rainfed upland. Out of the 
rainfed rice areas, drought prone area comprises 30% and 14% are vulnerable to 
�ash �ood every year in Nepal.
Similarly, we have classi�ed rice broadly into three growing season such as main 
season, spring season and Boro (winter) season. Main season rice is the major 
component of rice growing countries like Nepal where almost 90% of the 
cultivated area is cropped with main season rice and area under spring and Boro 
season rice is declining due to water and labor de�cit and decreasing the 
investment in rice from public sector. 

Rice production statistics in last two decades
Looking into the rice production scenario over the 16 years from 2000/01 to 
2016/17, area under is nearly constant (1.50 m. ha.) but the production seems 
to have increased to some extent (4.21 to 4.95 m. ton). However, the rice 
productivity have increased (2.7 to 3.34 t/ha) over this period despite of the 
stagnant rice growing area (Figure 1) and reduced investment in agriculture. 
�e reason behind the increased productivity is due to use of high yielding 
varieties or availability of quality seeds to the farmers during this period. 
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Rice Yield Gap and Challenges of rice research
It is obvious that high yielding varieties has contributed to the productivity 
enhancement over the last decades after intervention from NARC. NRRP has 
made incredible e�orts in developing the high yielding, stress and disease 
tolerant rice varieties suitable for the various mega environments to solve the 
problems in the rice sector. Multi-environment trials are being executed by 
research programs to evaluate the numerous rice genotypes in the experiments. 
From these series of experiments few valuable and promising rice genotypes 
have been identi�ed and on-farm veri�cation programs are regularly performed 
to let the farmers to understand the desirable characteristics of the candidate 
variety. 
At present, national productivity of rice is 3.8 t/ha. It has been realized that 
productivity of rice is quite low in Nepal compared to South Asian Countries. 
However, Researchers achieved the grain yield of 5-2-6.5 t/ha in the experimental 
plot in research station. Similarly, potential yield of majority of released varieties 
is also higher than the national average productivity. It re�ected that there is big 
opportunity to increase the rice productivity upto 1-1.5 t/ha from the prevailing 
varieties (Figure 2). �e way to attain the potential yield is to adopt the 
recommended varieties, increase the access to quality seed and fertility as well as 
provide the irrigation facility to the farmers at the subsidized rate. Major 
constraints to increase rice productivity are reduced attraction of farmers to rice 
production due to attraction to foreign employment, increased cost of production, 
rapid urbanization and land fragmentation, lack of availability of quality seed, 
fertility and increased incidence of disease and pest. 

Major challenges in rice research and increased rice production are 
identi�ed as 

• Diverse environments, needs site speci�c varieties 
• Yield gap between research station and farmer’s �eld 
• Mostly rainfed land 
• More terraced sloppy land: Di�cult for mechanization 
• Increased biotic and a-biotic stresses 
• Very poor on inputs management
• Changing consumers preferences (taste, maturity duration) 

History of Rice Research and Released Varieties
Systematic rice research and varietal development works was initiated in Nepal 
after 1961 AD. During the sixties decade seven rice varieties were released in 
Nepal. However, the rice breeding and varietal development program was not 
satisfactory. After establishment of NRRP at Parwanipur, Bara rice research 
program took a momentum and varietal development works were rapidly 
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moving forward in releasing high yielding and disease/pest resistant varieties. 
Altogether, 87 rice varieties have been released in Nepal from the government 
of Nepal. In the seventies and eighties decade 10 and 16 rice varieties were 
released by NRRP, Parwanipur at that time. Gradually, in the 2011, �ve stress 
tolerant rice varieties (three drought tolerant and two submergence tolerant) 
were released by NRRP, Hardinath with close collaboration with IRRI (Table 
1). With the continued e�ort of rice research program, two hybrid rice varieties 
Hardinath Hybrid-1 and Hardinath Hybrid-3 were �rst time released in Nepal 
during 2020. Similarly, one Boro rice variety Hardinath Borodhan-1 and one 
�ne and aromatic rice variety Suddhodhan Kalanamak was released in the same 
year. 

NRRP at a Glance: Rice research and Development E�orts in Nepal
National Rice Research Program is the leading institution for overall rice 
research and development under NARC. Major roles and responsibility of 
NRRP is well de�ned. It coordinates and conducts multi-location trials across 
the various eco-systems to identify and develop rice varieties and eco-friendly 
rice cultivation technologies particularly for terai, inner terai, river basins and 
foot hills of Nepal. Currently NRRP has been undertaking various rice research 
activities to address the national interest and solve the farmers’ problems. 
Priorities have been given to develop high yielding rice varieties including 
hybrids and �ne and aromatic rice varieties to substitute the import and 
promote the export as well as emphasis given to mechanization of agriculture to 
reduce the drudgery and cost of production in rice farming. Similarly 
development of disease/pest resistant, multi-stress tolerant rice varieties is the 
prime concern. To ful�ll the objective NRRP has put forward di�erent 
programs in the various aspects of rice research. Major highlights of rice 
research works have been underlined as mentioned below. 

 1. Varietal Development / Breeding programs
• Rainfed Lowland Early and Medium Eco-system
• Irrigated- Normal Eco-system
• Boro and Spring Eco-system
• Upland Eco-system
• Fine and Aromatic
• Hybrid rice/Heterosis Breeding
• Drought tolerance breeding
• Submergence tolerance breeding

 2. Agronomical  and soil science research
• Development of crop management practices of rice for Terai, Inner 

Terai of Nepal

Page | 123



• Long Term Soil Fertility Management under Rice Based Cropping 
System

• Participatory technology development, veri�cation and 
dissemination 

• Site speci�c nutrient management using LCC and SPAD method
• Development, Evaluation and Promotion of Fine and Aromatic; 

and Hybrid Rice Value Chain for Increasing Farmers’ Income 

 3. Entomological/pathological research
• Evaluation of rice genotypes against blast, bacterial blight and 

sheath blight
• Evaluation of rice genotypes against BPH, Stem Borer and Gall 

Midge 
• Management of False smut, blast and sheath blight in rice system
• Screening of rice genotypes against brown leaf spot disease

 4. Participatory research and promotion
• Participatory varietal selection
• Distribution of Mini-kits/FAT
• Strengthening CBSP groups
• Coordinated farmers’ �eld trial
• Weed management
• Training to SMS and farmers
• Farmer’s acceptance test
• Farmer’s �eld day

 5. Collaborative research (Special Projects)
Various focused program funded by national and international 
organization have been implemented by NRRP to develop rice 
varieties/technologies and wider dissemination of developed 
technologies to the farmers community to increase the production and 
productivity in the country. 

 6. Source seed production of rice
Source seed production includes production of both breeder and 
foundation seed of released varieties required for the country. 

Procedure for Varietal Testing and Release in Nepal
NRRP is following the conventional rice breeding and varietal development 
process. It has not applied or combined the modern/advanced breeding tools 
and approaches in the varietal improvement programs. Currently, we have 
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adopted rapid generation advance (RGA) procedures to accelerate the breeding 
program in our context. Due to lack of trained human resources and 
infrastructure at NRRP, its molecular breeding programs have not been 
initiated. �us, the varietal development process from the conventional 
breeding is very time taking and costly. In order to release a single variety, it 
takes minimum of 10-12 years through this process. �erefore, it is urgent need 
to take a huge technological shift to accelerate the variety release process. 
NRRP has been closely working with IRRI since last 25 years and IRRI has 
been continuously providing germplasm to Nepal through INGER program 
which has greatly supported our varietal improvement program. At least 30 rice 
varieties have been released from the IRRI germplasm. �e schematic process 
of variety development and released has been presented in the Figure 3. 

Seed Supply System in Nepal
Seed Quality Control Center (SQCC) is the integral part of National Seed 
Board (NSB) directly under Ministry of Agriculture and Livestock 
Development is the main responsible organization for variety release, quality 
control, seed regulation and formulation and implementation of seed act, laws 
and guidelines in Nepal. It operates with its regional seed testing laboratories 
located in each province. Both Governmental and non-governmental sectors 
are involved in the seed production, distribution and overall function. Within 
the Government sector SQCC, NARC, National Seed Company Limited are 
vital components. On the other hand, private sector seed companies, seed 
cooperatives and farmers groups are also actively engaged in seed production 
and distribution/marketing. NARC stations, government farms are responsible 
for production and maintenance of breeder and foundation seeds of released 
varieties. Similarly, private companies, cooperative and groups are involved in 
producing foundation and certi�ed seed production to ful�ll the national seed 
demand. Total rice seed requirement in the country is estimated to 67050 
metric tons. Present status of seed replacement ratio (SRR) is approximately 
15% in Nepal which is expected to increase to 25% by 2025 as envisaged in 
National Seed Vision (Seed Vision 2013-25) (Figure 4). Projected the seed 
requirement of breeder, foundation and certi�ed seed as envisioned in the seed 
vision estimated as 88, 2978, 92527 metric ton by 2025 (Table 2).  

Popular varieties and their salient features
In Nepal 87 rice varieties have been released by National Seed Board (NSB) 
and 17 of them were outdated or denoti�ed. Among these released varieties, 
they have di�erent ecological and physiological requirement. Majority of the 
released varieties are suitable for the main season and irrigated ecosystem. Some 
of the varieties are mainly focused for the spring/Boro cultivation. Recently two 
hybrids have been released and some stress tolerant and �ne and aromatic rice 
varieties have been recommended and released in the past. Major 
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characteristics, growing season and targeted environments of popular varieties 
presented in Table 3. 
Some popular rice varieties according to growing season and product pro�les 
have been mentioned as below.

 A. Spring/Boro season popular varieties
1. Chaite-2
2. Chaite-5
3. Hardinath-1
4. Hardinath-3
5. Hardinath Borodhan-1

 B. Hybrid Rice Varieties
1. Hardinath Hybrid-1
2. Hardinath Hybrid-3

 C. Main season irrigated rice varieties
1. Sabitri
2. Ramdhan
3. Radha-14
4. Sugandhit-1
5. Radha-12
6. Makwanpur-1
7. Radha-4
8. Lalka Basmati
9. Kalanamak
10. Suddhodhan Kalanamak

 D. Drought tolerant rice varieties
1. Sukhadhan-1
2. Sukhadhan-2
3. Sukhadhan-3
4. Sukhadhan-4
5. Sukhadhan-5

 E. Submergence tolerant rice varieties
1. Samba Masuli Sub-1
2. Swarna Sub-1
3. Ciherang Sub-1
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 F.  Submergence and Drought tolerant rice varieties
1. Bahuguni dhan-1
2. Bahuguni dhan-2
3. Sukhadhan-6

 G. Rice varieties for hills/mountains
1. Khumal-4
2. Khumal-8
3. Khumal-10
4. Khumal-11
5. Khumal-13
6. Lekali dhan-1
7. Lekhali dhan-3

 H. Cold tolerant rice varieties
1. Machhapuchhre-3
2. Chhomrong
3. Chandannath-1
4. Chandannath-3

Promising or Pipeline Rice varieties
Few rice genotypes have been identi�ed and veri�ed as superior from the 
coordinated varietal trials across the locations from the multi-location trials and 
were evaluated in the various eco-systems. �e major traits and ecological 
requirement of these promising genotypes have been summarized in this paper.

1. NR 2157- 122-1-2-1-1-1
Maturity: 135 days 
Plant height: 105-110 cm
Grain quality: Medium slender
Productivity: 4.0-4.5 t/ha 
Growing season: Main season in irrigated eco-system
Ecology: Terai and river basin areas from east to west

2. NR 2170-1-1-1-4-1-1-1 
Maturity: 140 days 
Plant height: 115-120 cm
Productivity: 3.5-4.0 t/ha 
Grain quality: Fine and Kalanamak type
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Growing season: Main season in irrigated eco-system, 
Ecology: Terai and river basin areas from east to west

3. IR86515-19-1-2-1-1-1-1 
Maturity: 120 days 
Plant height: 100-105 cm
Grain quality: Medium slender
Productivity: 4.5-5.5 t/ha 
Growing season: Main and spring season in rainfed eco-system
Ecology: Terai and river basin areas from east to west

4. IR15L1008 
Maturity: 135-140 days 
Plant height: 100-105 cm
Grain quality: Fine slender and compact grains
Productivity: 4.5-5.5 t/ha 
Growing season: Main and spring season in irrigated areas
Ecology: Terai and river basin areas from east to west

5. PR126
Maturity: 125 days 
Plant height: 105-110 cm
1000 grain weight: 22 g
Productivity: 4.0-5.0 t/ha 
Growing season: Main and spring season in irrigated areas
Ecology: Terai and river basin areas from east to west

6. IR12F578
Maturity: 145 days 
Plant height: 110-115 cm
Grain quality: Fine slender and compact
Productivity: 4.5-5.5 t/ha 
Growing season: Main season in irrigated/submergence areas
Ecology: Terai and river basin areas from east to west

Major Constraints of Rice Research
 Inadequate trained human resources 
 Poor lab facilities/ Glasshouse and net-house 
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 Limited irrigation facility
 Inadequate storage facility
 Low investment for rice research
 Weak coordination with national and international agencies 

Importance of Regional Testing of Rice Varieties
 Major tool for fast track variety release
 Less costly and overcome time consuming breeding procedures
 E�ective sharing of data among the member countries for popular 

varieties
 One to two season of evaluation is su�cient for variety release
 Rapid replacement of variety with high risk by similar high 

yielding popular variety

Challenges on regional testing of rice varieties
 Wider adaptability and consumer acceptability is major concern
 E�ective data/knowledge sharing among the countries is lacking
 Very di�cult process in sharing of germplasm and scientist have 

no knowhow 
 Phyto-sanitary or strict quarantine measures are major barriers of 

the e�ective sharing of the seeds/varieties

Private sector involvement in rice research and development
 Role of private sector in research and development on rice is 

highly encouraging
 Private seed companies conduct the veri�cation trials, 

demonstrations of promising rice varieties
 Private seed companies produce foundation seeds of major rice 

varieties based on the requirement according to ecological domain
 Gorkha Seed Company, Lumbini Seed Company, Unique Seed 

Company, Panchashakti Seeds, Dawadi Agro Enterprise, Unnati 
Seeds, Anmol seed company are mainly involved in rice research 
and development programs in Nepal 

Popular Rice varieties Proposed for regional testing
 Bahuguni-1 and Bahuguni-2 for �ash �ood and drought prone 

areas
 Chaite-5 and Hardinath Boro-1 for Spring and Boro respectively
 Promising variety IR12F578 and IR13F115 for submergence
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 Promising variety IR15L1008 for spring and main season
 Popular varieties Ram dhan and Sabitri for main season 

production

National Partners in Rice Research and Development
 Seed Quality Control Centre (SQCC) under Ministry of 

Agriculture and Livestock Development is the major component 
to regulate the seed quality and variety release process

 Centre for Crop Development and Agro Bio-diversity 
Conservation under DOA coordinates the promotion and 
dissemination of newly released rice varieties through various 
mechanisms

 Prime Minister Agricultural Mechanization Project (PMAMP) is 
focused project implemented by MoALD for increasing 
production and productivity of rice through commercialization 
and mechanization by adopting rice super zone, zone, pocket and 
block program

 Agriculture Knowledge Centre/DOA, Farms and National Seed 
Company Limited major stakeholders in rice varietal extension 
and seed production

International Partners in Rice Research and Development
 International Rice Research Institute (IRRI) is playing 

instrumental role carrying out overall rice research programs and 
supporting Nepal by providing valuable germplasm through 
INGER and granting training and education program for capacity 
enhancement of NARC scientist since more than three decades.

 Several rice varieties have been release from the IRRI germplasm 
in Nepal that has contributed signi�cantly to the increased rice 
production leading to enhanced food security.

 STRASA project implemented by IRRI in Nepal also delivered 
more than 12 stress tolerant rice varieties that proved very 
bene�cial to the drought and �ash �ood a�ected areas of Nepal  

 More than 25 Scientist obtained their higher degree (MSc, PhD) 
from IRRI and over 100 scientists were trained on rice breeding 
and technologies after the strong collaborative research started 
with IRRI.

IRRI presence in today’s RICE RESEARCH at NARC
 AGGRI-Alliance project is being implemented in Nepal since 

2019 to accelerate the genetic gain and estimate the breeding value 
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of rice for the drought and submergence prone areas.
 INGER nurseries IIRON, IRLON, IURON, IRBN, IRBPHN, 

IRBBN are regularly sent by IRRI every years and genotypes 
evaluated and date shared to IRRI by NRRP/NARC

 IRRI-Nepal country o�ce coordinates all projects/activities in 
Nepal and �ourish the collaboration to strengthen the rice 
research and development programs

 Hybrid rice technology transfer to achieve rice self-su�ciency in 
Nepal-project is in pipeline and jointly submitted by 
IRRI-NARC to MoALD for hybrid rice research and 
development in 10 years period.

Recommendation
 Regular sharing of Varieties among the SAARC countries is 

highly essential 
 Collaborations should be strengthened for capacity building and 

infrastructure development
 Priority should be given to �ne and aromatic rice varieties 

exchange
 Prioritize on Hybrid Rice research and development in Nepal for 

increasing production and productivity

Conclusion
Nepal government has made signi�cant achievement in rice research and 
development after the establishment of Nepal Agricultural Research Council. 
It become possible due to development of high yielding and stress tolerant 
varieties for the diverse agro-ecologcal environments. Despite of the stagnant 
growth in area under rice cultivation, productivity has enhanced with large scale 
dissemination and production of newly released varieties. Lack of trained 
human resources, limited access to timely availability of production inputs and 
labor force shortage due to foreign employment and encroachment of 
agricultural land due to improper urbanization are the major causes limiting the 
production increment in the recent years.  
Strong collaboration among the south Asian countries by developing the 
mechanism for the exchange of germplasm becomes an imperative for the fast 
track breeding and varietal development process.
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Year  Varieties  

2020 5 (Hardinath Hybrid-1, Hardinath Hybrid-3, Hardinath Boro 
Dhan-1, Suddhodhan Kalanamak, Hardinath Samba Masuli)  

2018 1 (Kalo Chamal-1)  

2017 6 (Bahuguni dhan-1 and 2; Chaite-5, Hardinath-3, Ciherang Sub-1 
and Radha-13)  

2015 2 (Sugandhit dhan-1 and Radha-14)  

2014 5 (Lekali dhan-1 and 3; Sukkhadhan-4, 5 and 6)  

2011 6 (Sukkhadhan1,2 and 3; Barkhe 2014; Samba Masuli Sub-1 and 
Swarna Sub-1)  

2001-2010 18  

1991-2000 11  

1981-1990 16  

1971-1980 10  

1961-1970 7  

Total  87  

Class of seed 
Requirement of 

seeds (mt) in 2020 
Requirement of 

seeds (mt) in 2025 
SRR (%) 

Breeder Seed  71  88  Seed vision 
envisaged SRR 
increase by 25 %  

Foundation Seed  2552  2978  

Certi�ed seed  76371  92527  
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Table 1. Released Rice Varieties Nepal Since 1961 A.D

Table 2. Projected requirement of rice seeds by National Seed Vision 
(2013-2025)
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Figure 1. Scenario of rice area, production and productivity during 
2000-2016. 

Figure 2. Rice Yield Gap between experimental yield, national 
average and attainable yield



Figure 4. Seed Supply System as endorsed in Seed Vision of Nepal

Figure 3. Procedure for Varietal Testing and Release in Nepal
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Being a main food as well as cash crop, rice holds an important place in the 
agriculture of Pakistan. After wheat, it is the second main staple food crop and 
second major exportable commodity after cotton. It contributes 3.0 percent of 
value added in agriculture and 0.6 percent in GDP. During 2019-20, cropped 
area of 3,034 thousand hectare increased by 8.0 percent compared to 2,810 
thousand hectares of last year. �e production increased by 2.9 percent to 7.410 
million tonnes against 7.202 million tonnes (Anonymous, 2019). Pakistan is the 
world's 11th largest producer of rice (Shahzadi et al., 2018).
In Pakistan rice grown can be divided into two types which are “�ne rice” 
commonly known as Basmati and “coarse rice”. Basmati is world famous and 
dominated in the global market, due to its strong aroma, grain elongation on 
cooking (Mubarik, 1988). �e main growing areas of Basmati rice in Punjab are 
Districts Gujranwala, Ha�zabad, Sheikhupura, Sialkot, Narowal, Nankana 
Sahib, Chiniot, Gujrat, Mandi Bahaudin and Kasur. Similarly, the main 
growing areas of coarse rice in Sindh are Districts Jacobabad, Larkana, Badin, 
�atta, Shikarpur and Dadu while in Baluchistan, Districts Nasirabad and 
Ja�arabad are also included in rice producing area (Farooq et al., 2001).  �e 
area, production and yield of rice for the last �ve years are shown in the Table 1.
Pakistani �ne rice well-known as Basmati is very famous in all around the 
world. It enjoys domination in the international market, due to its quality 
characteristics, strong aroma, taste and texture and grain elongation on cooking 
and the world is ready to pay a premium for this. Pakistan's exports make up 8% 
of world's total rice trade (Shahzadi et al., 2018). Pakistan has exported about 
4.166 million tons of rice (0.890 million tons of basmati and 3.276 million tons 
of non-basmati) during the year 2019-20. �e export of Basmati 0.890 million 
tons increased by 33% over last year 0.669 million tons. Pakistan’s exports 
earned about $2.2 billion ($790.79 million from basmati and $1384.7 million 
from non-basmati).
Varietal development
In Punjab, research on rice commenced in 1926 when Rice Research Station, 
Kala Shah Kaku was established in the Kalar tract of Punjab which is the 

*Pakistan Agricultural Research Council, Islamabad, Pakistan
**Rice Research Institute, Kala Shah Kaku, Punjab, Pakistan

Ghulam Muhammad Ali*, Muhammad Yousuf* and Chaudhary Muhammad Ra�q**

E�ective Sharing of Rice Varieties in South Asia:
Issues, Challenges and Strategies from Pakistan’s Perspective

Introduction
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homeland of world famous, and �ne grain aromatic variety, namely Basmati 
370.  In 1970 this station was upgraded into a multi-disciplinary institute with 
a wider mandate.  Keeping in view the production problems of rice growers in 
diverse climatic zones, several research facilities were established in other areas. 
Earlier work was limited to puri�cation of rice varieties available with the 
farmers. Locally grown rice varieties were collected from the farmer’s �elds and 
classi�ed into sixteen agricultural-cum-commercial groups on the basis of 
morphological traits. From these groups, seven promising varieties were 
identi�ed as the most desirable and were released for general cultivation 
including the world famous aromatic rice variety-Basmati-370 in 1928. 
In Sindh research work on rice started in 1920 at Larkana and then the station 
was shifted to Dokri in 1938 and was upgraded as Rice Research Institute in 
1970. Before the construction of Sukkur Barrage in 1932, rice cultivation was 
dependent on the river water available from the inundation canals and the 
�oodwater of the Indus River. Two varieties Kangni-27 (Long grained 
non-aromatic) and Jajai-77 (Long grained aromatic) were released in 1932 and 
1934 respectively. �ese varieties produced 10-15 % higher paddy yield than the 
local types. After the construction of Sukker Barrage at Dokri, breeding work 
was strengthened. Besides pure line breeding, hybridization was also started and 
several varieties were made available for cultivation. 
Introduction of semi dwarf varieties from the International Rice Research 
Institute (IRRI) gave a momentum to rice production in Sindh and rice 
productivity was enhanced both in terms of total production as well as yield per 
hectare. �e �rst semi dwarf variety introduced from IRRI was IR-6, which was 
tested in Sindh in 1967 and released in 1969. �e variety is still popular in 
Sindh and covers a maximum area in Sindh province. 
In Khyber PukhtunKhwa, varietal improvement work was started at 
Agricultural Research Institute (ARI) Tarnab, Peshawar in 1962. As a result, 
one local variety “Kamode” was selected for general cultivation. In 1964 the 
research work was shifted to Mansehra and D.I Khan. A local variety JP5 was 
selected at Mansehra and was released along with three other varieties Jhona 
M.F, Basmati C-622 and Bengalo in 1965.  �e research work was then shifted 
from Mansehra to Mingora in 1975.
Rice Research Institute, Kala Shah Kaku, being the pioneer in developing 
extra- long, delicious and aromatic rice (Basmati 370), up till now, developed 
and released 27 rice varieties for general cultivation in the Punjab, Basmati 370, 
Basmati Pak, Basmati 198, Super Basmati, Basmati 2000, Basmati 515, PK 
1121 Aromatic, PK 386, Chenab Basmati, Punjab Basmati, Kissan Basmati, 
Super Basmati 2019, Super Gold, NIAB Basmati 2016, Noor basmati, Shaheen 
Basmati, IR 6, KS 282, KSK 133, KSK 434, Lateefy, Kanwal-95, Shahkar, 
Kanwal-95 and hybrids (coarse) are under cultivation in the country. �e per 
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acre yield potential of �ne varieties increased from 30 (Basmati 370) to 80 
maunds (Punjab Basmati) and similarly in case of coarse varieties from 100 (IR 
6) to 105 maunds (KSK 133 & KSK 434). �is increase in yield has ultimately 
uplifted the socio economic status of the farming community on one-hand and 
foreign exchange earnings on the other (maunds= 40 Kg).
Crop maturity period after transplanting in �ne varieties decreased from 130 
(Basmati 198) to 94 days (Kissan Basmati) and 111 (KSK 434) to 100 days (KS 
282) in coarse varieties. �is all together changed the crop rotation (rice- 
wheat- rice) increasing the crop diversi�cation for sustainable agriculture. Short 
stature of rice varieties was attained to mitigate the crop lodging resultantly in 
�ne rice, plant height dropped to 98 (Kissan Basmati) from 170cm (Basmati 
370) and 105 (IR 6) from 115cm (KS 282).
As per market demand, average grain length (mm) in �ne rice has been 
increased upto 8.16 (PK 1121 Aromatic) as compared to 6.50 (Basmati 198) 
and 7.07 (KSK 133) from 6.69 (IR 6) in coarse varieties. Parboiling techniques 
have been standardized to check the inconsistent production of parboiled rice 
such as colour variation, o�- odour and less milling recovery. To address these 
problems parboiling technology for new lines/ varieties (extra-long grain) is 
determined for standardization.
Major Varieties under Cultivation and Production Technology
Rice varieties grown in Pakistan are mainly divided into two major groups viz; 
�ne aromatic group (Basmati type) and coarse group (IRRI type). �e 
cultivation of rice varieties is area speci�c depending on the environmental 
conditions of the area. �e major varieties along with the area of cultivation are 
given in Table 2.
Management Practices 
Crop maximization achieved by e�cient use of irrigation water by decreasing 
puddling duration to 3-4 as compared to 30- 40 days. Similarly, after 
transplanting, by maintaining standing water at the level of 1-1.5 inches for 20 
days despite 30- 40 days at the level of three inches, conserve the precious 
irrigation water without a�ecting the yield.
During the success story of direct seeding of rice seed through broadcast, the 
dire need of drill was noted. As rice seed broken in available conventional wheat 
drills so necessary amendments were suggested to a private �rm during 2009 
and after necessary �eld trials �rst drill was successfully introduced with public 
private initiative. �e DSR drill further improved in 2017 in such a way that 
now it is able to sow seed at 4-5 inches apart. �is technology in addition to 
saving 15- 20% irrigation water and labour also enables the farmers to achieve 
the required plant population of 80,000/ acre. As a result farmers get 20- 25% 
increase in rice yield.
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Mechanical transplanting reduces drudgery on one hand and enables timely 
transplanting of rice nursery on the other, resulting increase in the production. 
�is method further saves time and farmers can transplant 6- 8 acres/ day. 
Because of the motivation encouragement and capacity building, mechanized 
transplanted area now increase day by day owing to public- private initiatives 
for its expansion.
Notorious white and yellow stem borers of rice are controlled well owing to the 
development of short duration rice varieties resulting in onset of Rice-Wheat- 
Rice crop rotation that destroyed their overwintering larval population during 
cultural practices for wheat.
Introgression of Bacterial Leaf Blight (BLB)resistant genes in present (Basmati 
Gold) and promising varieties not only decreases per acre cost but also helps in 
harvesting pesticide residue free produce. Avoided injudicious use of pesticides 
by devising integrated pest, disease and weed management strategies ensuring 
pesticide residue free rice production. Use of nitrogen (split application as a 
basal, 30- 35 DAS (days after transplanting) and 45- 50 DAS), potash, 
phosphorous, zinc sulphate and boron increase the crop pro�tability.
By using rice combine harvester, generally problem of crop residue not occurs 
but wheat combines with necessary alterations for rice, generate problem of rice 
crop residue which can be minimized by using rice shredder which was 
developed with technical assistance of the institute from a private �rm. Rice 
shredder cut the rice residues in to 2-3 inch pieces, which can easily be mixed 
with rotavator or disc plough in the soil and by irrigating the �eld and 
application of half bag urea increase the soil fertility.
After rice harvest, wheat can be successfully grown in standing stubbles or crop 
residue by using happy seeder drill, which not only mulch the �eld to save soil 
moisture but suppresses the weeds on the other, resultantly environment 
pollution (smog) can be avoided. It is evident that Super Basmati sustains its 
luster keeping in view its yield. �e winner of basmati rice yield competition in 
the Punjab during 2017-18 harvested 71.34 maunds/ acre Super Basmati by 
Munir Ahmad from District Kasur.
Industry
Bran is a bye- product of rice milling and is generally used for poultry feed in 
the country. It contains 15- 20% nutraceutical oil that is excellent for heart 
patients. �e stabilization techniques were developed to get bran oil for human 
consumption.
Importance of Regional testing of varieties
Biotic and abiotic stresses can be well managed by using regional rice varieties 
which performed good in other part of the region.
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Recommendations
 Regional testing of promising rice varieties among SAARC 

Member States is endorsed.
 Endorsed to identify and establish sustainable and e�ective 

mechanisms for regional testing of crop varieties as well as 
exchange of seeds of crop varieties.

 Endorsed to establish mechanism for characterization, product 
pro�ling, and development of high yielding, desired grain quality, 
multi stress tolerant, and/ or nutritionally rich rice varieties and 
their management practices in South Asia in collaboration with 
IRRI South Asia Regional Centre (ISARC), Varanasi, India.

Conclusion
To secure rice production, it is indeed a golden opportunity to share the success 
stories with each member country of SAARC.
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Year  Area  
(000 ha)  

% 
Change 
in area 
over last 
year  

Production  
(000 tons)

 
% Change 
in 
production 
over last 
year  

Yield 
(kg/ha)  

% 
change 
in yield 
over last 
year  

2019-20 3034 8.0 7410 2.9 2442 -4.7 

2018-19 2810 -3.1 7202 -3.3 2562 -0.2 

2017-18 2910 6.5 7450 8.8 2568 2.1 

2016-17 2724 -0.5 6849 0.7 2514 1.2 

2015-16 2739 - 6801 - 2483 - 

 Area of 
Cultivation Varieties

 

 
 

Punjab 

Basmati-370, Basmati 385, Shaheen Basmati, Super Basmati, 
Basmati-2000,  Basmati 515, Punjab Basmati, Chenab 
Basmati, Kisan basmati, Aromatic PK1121, Basmati Gold, 
Super Basmati 2019 

IR-6, KS-282, NIAB IR-9, KSK-133, KSK-434, PK-386 

Sindh (Upper) IR-6, DR-82, DR-83, DR-92, Sada Hayat, Shahkar, Sarshar,  
Hybrids 

Sindh (Lower) IR-6, DR-92, Shua-92, Sarshar, Hybrids 

Balochistan IR-6, DR-83, DR-92, Sada Hayat, Shahkar, Hybrids 

KPK (Plains) IR-6, KS-282, KSK-133 

KPK (Hilly areas) JP-5, Swat-I, Swat-II, Pakhal, Dilrosh-97, Fakhr-e Malakand 
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Table 1: Area, production and yield of rice in Pakistan

Table 2: Rice varieties with area of cultivation

Source: Pakistan Economic Survey 2019-20.



Sri Lanka has represented the workshop on “South and Southeast Asia Seed 
policy held on 9-10 June 2017, Siem Reap, Kingdom of Cambodia and �e 
Second Meeting of the SAARC Seed Bank Board was held in New Delhi on 
17 January 2019.
�e representatives from Sri Lanka have conveyed the willingness of Sri Lanka 
to share the seeds of newly developed popular varieties. It has been mentioned 
that the varieties, which are older than �ve years should also be considered. 

Progress in sharing of rice germplasm in Sri Lanka
In this context, the Department of Agriculture (DoA) has shown willingness to 
participate in sharing varieties among the South Asian countries in previous 
meetings and workshops. In 2014, �e Director of the Rice Research and 
Development Institute (RRDI) of the DoA attend a meeting in Dhaka, 
Bangladesh on sharing of rice varieties among the SAARC countries. Accordingly, 
Sri Lanka received 06 varieties under this. �ese varieties were evaluated at the 
Rice Research and Development Institute (RRDI), Batalagoda and Rice Research 
Station (RRS), Samanthurai, Sri Lanka during Maha 2015/16 and Maha 2016/17 
seasons. �e performance was on par with existing rice varieties in the country and 
the results obtained are shown in the Table 1,2 & 3. �e results were then shared 
with the relevant parties. �ese tested varieties were used in rice varietal 
development programme and were not released for direct use. Varieties, At 354 and 
Bg 310 were provided form Sri Lanka under the sharing of varieties. 
Table 1. Performances of exotic drought tolerant rice lines received under 
sharing of rice varieties among SAARC countries in rain-fed condition at RRS, 
Samanthurai during Maha 2015/16

1Director, Rice Research and Development, Batalagoda, Ibbagamuwa, Sri Lanka 
2Additional Director, Seed Certi�cation Service, Gannoruwa, Peradeniya, Sri Lanka

DMJB Senanayake1 and MGDL Priyantha2, 

Developing Mechanism for E�ective Sharing of Rice Varieties 
of Sri Lanka with reference to South Asia

Introduction

Line /Variety     
15 -SAC -DT -101  58.00 b  88.66 b  6.62 a  
15 -SAC -DT -102  55.33 bc  86.66 b  4.46 c  
15 -SAC -DT -103  68.00 a  99.33 a  5.32 b  
15 -SAC -DT -105  58.00 b  89.00 b  6.56 a  
15 -SAC -DT -106  58.00 b  88.66 b  3.55 d  
Bg 251 (Standard)  54.00 c  83.66 c  4.37 c  
CV%  3.1746  1.7816  3.8866  

Days to 50% 
�owering

Days to 
maturity

Grain yield 
(t/ha)
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Table 2. Performance of exotic rice lines received under sharing of rice varieties 
among SAARC countries in irrigated conditions at RRDI, 
Batalagoda during Maha 2016/17 season

Table 3. Performance of exotic rice lines to biotic stresses received under rice 
varietal sharing among SAARC countries under irrigated conditions 
at RRDI, Batalagoda during Maha 2016/17 season

Varietal development and seed production in Sri Lanka
In Sri Lanka, the RRDI of the DoA engages in the development new rice 
varieties and breeder seed production and other basic seed production of 
existing varieties. Varieties of food crops are released through Varietal Release 

Line /Variety  
 

 

  

15-SAC -DT -101  58.66 d  88.66 e  4.675 ab  

15-SAC -DT -102 -1 59.33 dc  90.00 d  3.858 bcd  

15-SAC -DT -102 -2 60.33 c  91.00 cd  4.527 abc  

15-SAC -DT -103  67.00 a  99.66 a  2.957 d  

15-SAC -DT -105  60.33 c  90.33 d  4.415 abc  

15-SAC -DT -106  57.33 e  88.66 e  3.689 cd  

Bg 300  67.00 a  97.66 b  4.179 abc  

Bg 304  61.66 b  91.66 c  4.825 a  

Bg 251  53.66 f  82.66 f  4.491 abc  

CV%  0.9659  0.6421  12.6966  

Days to 50% 
�owering

Days to
maturity

Grain yield 
(t/ha)

Line /Variety  
Reaction to biotic stresses  

RGM  BPH  Blast  BLB  

15-SAC -DT -101  MR  MR/MS  MR  S 

15-SAC-DT -102 -1 MR  MR/MS  MR  S 

15-SAC -DT -102 -2 MR  MR  R S 

15-SAC -DT -103  R/MR  MR  S MS  

15-SAC -DT -105  MR  MR  MR  S 

15-SAC -DT -106  R/MR  MR  MR  S 

RGM= Rice Gall Midge, BPH= Brown Plant Hopper, BLB= Bacterial leaf Blight
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Committee (VRC), which comprises of Directorate of the DoA, Private Sector 
and Other Eminent Scientists of the country. Breeder seeds produced by RRDI 
of the DoA are multiplied in the DoA farms to produce foundation and SCS 
Training registered and Certi�ed seeds.  Registered seeds are issued on request 
are the starting point for the private sector to produce the subsequent classes of 
paddy seeds to ultimately reach the farmer. Seed production process is 
supervised by the Seed Certi�cation Service (SCS) of the DoA.  Seeds that 
con�rm to stipulated standards are labelled as certi�ed seeds by the DoA after 
testing at SCS Training laboratory of the DoA. Distinctness, Uniformity and 
Stability (DUS), testing of varieties are conducted prior to the recommendation 
for release, and breeder seed quality is also assured with rigorous �eld and 
laboratory certi�cation. Private sector of the country also engages in rice 
varietal development and seed production in Sri Lanka. Any variety released for 
farmers’ cultivation in Sri Lanka should carry the approval from VRC

Requirement for seed and planting material importation
�e Plant Protection Act (NO 5,1999) of Sri Lanka does not allow importation 
of seeds and planting material without a prior written approval from the 
Director General of Agriculture and such seed or planting material 
consignments should  accompany a Phytosanitary Certi�cate importation is 
made. �erefore, such necessary approvals should be obtained by the importing 
party for cross boarder movement of seeds and planting materials. GM seeds 
and planting materials are not allowed to be imported ito the country. It is 
necessary to check the adaptability and other characteristics at the RRDI before 
releasing such imported rice varieties/lines.
When importing seeds of new varieties of plants to Sri Lanka, it is necessary to 
follow the stipulated guideline given by the DoA. Seed and planting material 
should be tested for suitability for at least two cultivation cycles or a period 
decided at an approved Institute and  it is supervised by experts of the relevant 
research institute of the DoA. Once found to conform to the location, the 
adopted varieties become domesticated to the location. At present, the DoA is 
aware of the quality of seeds entering the country through an import permit 
system and ensuring that the seeds have been tested by ISTA, SCS Training 
accredited laboratory or by a federal government laboratory.  

Importance for rice germplasm sharing and way forward  
With climate change a�ecting agriculture, plant breeders worldwide have the 
inviolable responsibility to be the forefront to breed climate resilient varieties 
for the food security.  Plant germplasm supports much of crop genetic 
improvement.  However, due to lack of genetic resources for some traits, it is not 
possible to develop varieties. It is encouraging to note that some of the 
emerging rice varieties in the SAARC countries have the necessary traits to 
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circumvent environmental challenges.  High quality seeds of these varieties do 
not reach farmers as said varieties are patented or restricted to particular 
country.  
�e proposed programme “Seeds without boarders” suggests to accelerate the 
process of variety testing and release, avoid repeating the same process in 
another country with similar agro-climatic conditions.  �e practice of sharing 
seeds among countries would ultimately result in the spread of the adopted 
varieties to most parts the SAARC countries within short period of time.

Recommendations
1. As already suggested, recently developed varieties can be exchanged 

in order to achieve food safety and food security in respective 
countries.

2. It is worthwhile to pay attention to the varieties with speci�c 
characters, such as drought/heat/�ood/pest/disease tolerance/ 
resistance and varieties, which have weed competing ability etc. 
while paying attention to high yield potential and cooking qualities 
and industrial purposes.

3. �e shared seed materials should be pure seeds and the other 
important characters such as other distinguishable  varieties,  etc. 
should be within the limits of the importing country, free from 
noxious weeds and the providing country should take the 
responsibility 

4. �e shared materials should accompany a Phytosanitary Certi�cate 
to avoid any unwanted crop diseases and pests according the 
requirement of the importing country and the providing country 
should take the responsibility 

5. It is suggested to pay attention to relevant capacity development
6. It is suggested to pay attention to develop relevant infrastructure 

facilities, such as seed banks/ storage facilities etc.
7. It is necessary to have a proper documentation and monitoring 

system.
8. All the participants should contribute equally in rice varietal 

sharing. 
9. Material Transfer Agreements should be applied whenever 

necessary 
10. It is useful to carry out DNA �ngerprinting or follow any other 

advanced methods for correct varietal identi�cation.
11. Seed research is important to support the seed regulations to be 

enforced and to develop them further.
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(18-19 November 2020)

Report of the SAARC Regional Expert Consultation Meeting on 
“Developing mechanism for e�ective sharing of Rice varieties in 

South Asia” (virtual) organized by`` Agriculture Centre (SAC)
Dhaka, Bangladesh

�e Regional Expert Consultation Meeting on “Regional Consultation meeting 
on developing mechanism for e�ective sharing of Rice varieties in South Asia” 
was held on 18-19 November 2020. It was organized by SAARC Agriculture 
Centre (SAC) in a virtual mode. Dr. Sreekanth Attaluri, Senior Program 
Specialist (Crops) was the Program Coordinator and led the SAARC regional 
expert consultation meeting. �e meeting was attended by the National Focal 
Experts of 7 SAARC Member States; Director, Senior Program Specialists, 
Senior Technical O�cer and Senior Program O�cer of SAC and 
Representative of the International Rice Research Institute (IRRI) of South 
Asia based in New Delhi, India.  Welcome address was delivered by Dr. Mian 
Sayeed Hassan, Director, SAC and special remarks of the meeting were 
delivered by Chief Guest, Mr. Kamalaranjan Das, Additional Secretary, 
Research wing, Ministry of Agriculture, Government of Bangladesh; Special 
Guest, Dr Nafees Meah, IRRI Representative for South Asia, New Delhi; 
Special Guest, Dr. Md. Shahjahan Kabir, Director General, Bangladesh Rice 
Research Institute and Dr Sreekanth Attaluri, Senior Program Specialist 
(Crops) SAARC Agriculture Centre, Dhaka Bangladesh. IRRI is the technical 
partner of the expert consultation meeting.
Objectives

• Develop mechanisms for regional testing of promising rice varieties 
based on “Seeds without Border” Protocol in SAARC Member States

• Develop mechanisms for characterization, product pro�ling, and 
development of high yielding, desired grain quality, multi stress 
tolerant, and/or nutritionally rich rice varieties and their management 
practices in South Asia.

• Establish sustainable and e�ective mechanisms for seed sharing 
system in South Asia

On the �rst day of two day meeting, Dr W.M.W. Weerakoon, Director Gener-
al, Department of Agriculture, Gov. of Sri Lanka chaired the technical 
session-1 followed by Dr. Md. Aziz Zilani Chowdhury, MD (Crops), Bangla-
desh Agricultural Research Council for the technical session-2. Dr. Mian 
Sayeed Hassan, Director SAARC Agriculture Centre chaired the technical 
session-3 on the second day and an invited presentation was delivered on 

Introduction
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“COVID-19 impact on the rice sector and building back better” by Dr Nafees 
Meah, IRRI Representative for South Asia.
Papers Presented 
A total of seven country papers on ‘Developing mechanism for e�ective sharing 
of Rice varieties in South Asia’ were presented at the regional consultation 
meeting covering Afghanistan, Bangladesh, Bhutan, India, Nepal, Pakistan and 
Sri Lanka. One technical paper covering crucial aspects of Rice in South Asia 
was presented by IRRI Representative of South Asia.  
Recommendations
�e salient recommendations emerged during the consultation meeting are 
highlighted below, 

• Bilateral and/ or multilateral MoU’s for exchange of Seeds 
(germplasm/varieties) and information of Rice among SAARC 
countries are to be executed and facilitated by SAC. 

• SAARC Agriculture Centre (SAC) is recommended as the 
coordinating body for monitoring and facilitating through the 
SAARC Seed Bank for exchange of promising seed material and 
exercising the MTAs.  

• Multi-locational trials of nominated varieties/ lines are to be 
conducted to release as variety among SAARC Member States. 

• SAARC Member States should nominate nodal institution/s and 
nodal person/s to facilitate exchange of seed material and 
multi-locational trials of nominated varieties / lines. 

• Quarantine measures and biodiversity regulations of respective 
Member States to be followed in trans-boundary movement of 
germplasm / varieties.

• Build local capacities in SAARC Member States to produce quality 
seeds, exercise novel extension tools (through IT applications), use 
advanced / accelerated breeding techniques and exchange updated 
information.

• Collaborative research is to be promoted among SAARC Member 
States in prioritized areas of Rice research.

• Each SAARC Member State shall share data base of Rice varieties / 
lines / technologies and link with SAC web portal.
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LIST OF PARTICIPANTS

Country National Experts

AFGHANISTAN 
Mr. Abid Noori 
Wheat Breeder Specialist,
Ministry of Agriculture, Irrigation and Livestock
Email: abidnoori77@gmail.com
Mr. Abdultawab Dalawary
Wheat Research Specialsit
Ministry of Agriculture, Irrigation and Livestock
Email: tawab_dalawary@yahoo.com

BANGLADESH
Dr. Khandakar Md. Iftekharuddaula   
Chief Scienti�c O�cer, Plant Breeding Division,
Bangladesh Rice Research Institute (BRRI), Gazipur
Email: kiftekhar03@yahoo.com; kiftekhar1969@gmail.com
Dr. Md. Abul Kalam Azad
Director (Administration & Support Service)
Bangladesh Insitute of Nuclear Agriculture (BINA), Mymensingh
Email: makazad.pbdbina@gmail.com; diradmin@bina.gov.bd
                      
BHUTAN
Mrs. Choni Zangmo
Rice Focal
Agriculture Production Division
Department of Agriculture
Ministry of Agriculture & Forests
Email: czangmo@moaf.gov.bt
Mr. Cheku Dorji
Rice Coordinator
Agriculture Research & Development Centre
Ministry of Agriculture & Forests
Email: cdorji@moaf.gov.bt

Page | 150



INDIA
Dr. A. K. Singh 
Director
ICAR- Indian Agricultural Research Institute,  New Delhi
Email: director@iari.res.in
Dr. S. R. Voleti
Director
ICAR-India Institute of Rice Research, Hyderabad, Telangana
Email: director.iirr@icar.gov.in, voletisr58@redi�mail.com
Dr G.A.K. Kumar
Principal Scientist and Head (I/c), SSD 
ICAR - National Rice Research Institute, Cuttack, Odisha
Email: gak.kumar26@gmail.com

NEPAL
Mr. Devnidhi Tiwari
Senior Scientist
National Rice Research Program, Hardinath
Email: dev.tiwari17@gmail.com
Mr. Birendra Raj Parjuli
Senior Crop Development O�cer
Agriculture Development Farm, Chandradangi, Jhapa
Email: parajulibirendra@gmail.com

PAKISTAN
Dr. Ghulam Muhammad Ali
M(PSD)
Pakistan Agriculture Research Council (PARC), Islamabad
Email: drgmali5@gmail.com
Dr. Muhammad Yousuf
National Coordinator (Rice) PSD
Pakistan Agriculture Research Council (PARC), Islamabad
Email: yousuf1136@yahoo.com, getmyousuf@gmail.com
Chaudhary Muhammad Ra�q
Director (RRI)
Kala Shah Kaku, Punjab
Email: director.rice@gmail.com
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SRI LANKA
Dr W. M. W. Weerakoon
Director General 
Department of Agriculture of Sri Lanka
Email: weerakoonwmu@gmail.com
Dr D.M.J.B. Senanayake
Director, Rice Research and Development Institute
Email: jsenanayake@gmail.com
Dr. (Mrs.) M.G.D.L. Priyantha
Additional Director/ Principal Agriculture Scientist (Seed Technology)
Email: lakmiashra�@yahoo.com
Other Participants  
Dr. Nafees Meah
Regional Representive South Asia 
International Rice Research Institute (IRRI)
Email: n.meah@irri.org
Dr. Humnath Bhandari
IRRI Representative for Bangladesh 
International Rice Research Institute (IRRI)
Dhaka, Bangladesh. Email: h.bhandari@irri.org

Participants from SAARC Agriculture Centre, Dhaka, Bangladesh 
Dr. Mian Sayeed Hassan 
Director 
Dr. Sreekanth Attaluri 
Senior Program Specialist (Crops) 
Mr. Kinzang Gyeltshen 
Senior Program Specialist (Natural Resource Management) 
Dr. Nasreen Sultana 
Senior Program Specialist (Horticulture) 
Dr. Ashis Kumar Samata 
Senior Program Specialist (Livestock) 
Dr. Grinson George 
Senior Program Specialist (Fisheries)   
Dr. Younus Ali 
Senior Technical O�cer 
Ms. Fatema Nasrin Jahan 
Senior Program O�cer   

Page | 152



Photo of Virtual Regional Expert Consultation Meeting

Banner of Virtual Regional Expert Consultation Meeting
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SAARC Agriculture Centre (SAC) 
BARC Complex, Farmgate, Dhaka-1215, Bangladesh


