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Preface 

Cotton is unique among major agricultural crops in the number of 
its actual and potential uses. Not only does it produce fibre, it also 
produces high quality oil and a protein meal equivalent to or 
better than soybean. Cotton has a great demand in South Asian 
region in terms of rural economic development.  According to the 
World Bank around 67.4% populations live in rural area in South 
Asia. This rural population need strong economic base to support 
food security and livelihood. Research has shown that for last 
fifty years South Asian agriculture have invested only to increase 
food production rather than cash crop. However, an integrated development approach 
with multiple socio-economic opportunities in rural areas is necessary to sustain the rural 
livelihood and communities. Among crops, cotton can be a great opportunity to economic 
development as it provides cash earnings for the farmers. If we compared with most 
crops, cotton adapts well in adverse agro-ecological conditions. For example, it is 
considerably more tolerant to high salinity than corn. 

 Total cotton production in South Asia represents 48% of the world production. Currently 
India leads cotton production with 352 lakh bales (2015/16 fiscal year).  Cotton lint 
productivity is highest in Bangladesh with 1000 kg/ha. Due to the lack of adequate 
research and development, region still lack good cotton variety and production 
technologies which has become bottleneck to achieving higher productivity and 
production.  

This book is based on the country reports prepared by the experts from cotton growing 
SAARC Member States (Afghanistan, Bangladesh, Bhutan, India, Nepal and Pakistan). 
SAARC Agriculture Centre (SAC) organized the consultation meeting in collaboration 
with Central Institute of Cotton Research (CICR), Nagpur, India during 29-31 August, 
2016 in CICR, India where these papers were presented and discussed. The regional 
consultation meeting generated a series of recommendations, which can be implemented 
by Member States. Synthesis and recommendations are also included to provide a 
comprehensive scenario and way forward for development of cotton in South Asian 
region. 

I would like to acknowledge the contribution made by the experts of SAARC Member 
States in preparing the paper and participating in the consultation meeting. I express my 
sincere appreciation to the members of editorial committee for editing the book and 
bringing it in present status. I personally hope that this publication will provide detail and 
comprehensive information on available resources and present status and also future 
activities related to cotton production expansion and economic importance in South 
Asian region. I would welcome receiving feedbacks, comments and suggestions from 
readers for our future endeavours. 

Dr. S.M. Bokhtiar 

Director 

SAARC Agriculture Centre 
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Executive Summary 

Cotton, the ‘White gold’ is one of the important commercial crops playing a key 

role in the economic, political and social affairs of the world. More than 100 

countries in the world grow cotton (ICAC, 2012). It accounts for about 31% of 

world wide fibre production (Australian Grown Cotton Sustainability Report, 

2014). The global 20 year average (1993-94 to 2013-14) annual planted area is 33 

million ha of cotton (Bremen Cotton Exchange, 2014) producing about 26 million 

tons of lint each year. Average world cotton yields reached 780 kilograms of lint 

per hectare in 2013-14, up markedly from 230 kilograms of lint per hectare in the 

1950s (Bremen Cotton Exchange, 2014). Cotton production in South Asia 

accounts only for 14.9 million ha which is 45% of world cotton production area 

and 55% share of cotton lint production in the world. India and Pakistan occupies 

highest area of 11.88 and 2.95 million ha and production is 52.5 and 13 million 

bales, respectively in 2015-16. 

                          

 
Figure 1. Five major cotton Producing countries in the world in 2015-16 

Figure 1 shows the relative size of five major cotton producing countries in the 

world during 2015-16. It shows that India as the largest cotton producing country 

with 34% of the world and followed by China, United States, Pakistan and Brazil 

with 28, 16, 14 and 8%, respectively (USDA, Monthly economic letter, January 

2017). It can be seen that SAARC Region (India and Pakistan) produces almost 

48% of the world cotton.  

History of Cotton in South Asia 

The word cotton is from the Arabic "al-qattan". The Sanskrit word for cotton is 

Karpasa. The Greek word Karpasos and the Latin term Carbasus have evidently 
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been derived from Sanskrit. Cotton is the fibre of human civilizations. It was 

grown as far back as the time of the Peruvian Incas and Mexican-Indians, the 

Indus valley civilizations in South Asia along the banks of the river Indus, Cotton 

has an ancient history. The seeds of cotton also have been discovered at Mehrgarh 

towards Quetta city in Pakistan, west of the Indus River. Cotton literally threads 

the fibres of our everyday lives. Millions of people, the world over, use cotton 

clothing, towels, shirts, bed-sheets and pillow cover to start and end their day. The 

earliest documentation of woven fabric in the Indian sub-continent is found on the 

sculpted bust of King-Priest of Mohenjo Daro-Indus Valley Civilization-2200-

1800 B.C. The 3 sun shaped discs "Trefoil" shows the unity of sun earth and 

water God. This shawl pattern is still reproduced today in Sindh, Pakistan. 

It was only in 1607 that cotton was introduced to North America in Virginia. 

Cotton was called "White Gold" and ‘King Cotton’ as it built the fortunes of 

farmers in North & South Carolina, Alabama, Louisiana, Georgia and Mississippi, 

on the backs of the infamous black slave labour. Later the use of Sea Island (extra 

long staple cotton –ELS- greater than 1.3 inches long) and "Upland" cotton made 

USA one of the largest cotton producers in the world along with China, India, 

Pakistan and Uzbekistan. 

Under early and late Mughal region (1500-1800), the city of Dacca and ancient 

Sonargaon’s cotton weavers achieved a perfection that has probably never been 

equaled in the history of human textile making. The history of Bengal muslin may 

be in fact much earlier than this; some claim it has existed since 700 B.C. The 

wispy delicacy of Dacca muslins ("mal mal") were some of the finest examples of 

Dacca’s products. The Mughal emperor Aurangzeb (reign 1658-1707) was 

reportedly angry with his daughter for wearing an immodest sheer muslin sari. 

The young princess justified her sari by replying that she was wrapped in seven 

layers of fabric. 

Bengali Dacca Muslins 

The "Jamdani" saris or the figured muslins are amongst the most exclusive of 

Dacca muslins. Dacca Muslins had exotic & poetic names such as "Shabnam" 

(morning/ evening dew), "Mal Mal khaas" (special muslin reserved for kings) and 

"Abrawan" (flowing water). These muslins, when stretched on the grass and 

drenched with dew would become invisible because of their fragile transparency. 

The base fabric for Jamadanis’ is unbleached cotton yarn and the design is woven 

using bleached cotton yarns so that a light-and-dark effect is created. As far back 

as 327 BC, Alexander the Great mentions "beautiful printed cottons" in India. 

Roman emperors paid fabulous sums for the prized Indian cotton, which was 

known as mal mal khaas. 
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The word "Jamdani" comes from the Persian word 'jama', means cloth 

and 'dana', which means grain or buti or diapering. Jamdani therefore could mean 

diapered cloth. It is probable that Muslims introduced jamdani weaving and the 

industry was their monopoly for a long time. 

Kautilya, the great Political Scholar in the hey-days of Taxila (now near 

Islamabad) in his book of economics (about 300 A.D.) mentions Jamdani cloth 

and states that this fine cloth used to be made in Bengal and Pundranagara  the 

earliest urban center in Bangladesh, the antiquity of which goes back to the 4
th

 

century BC. Mention is also found in the book of Periplus of the Eritrean Sea and 

in the accounts of Arab, Chinese and Italian travelers and traders. Four kinds of 

fine cloth used to be made in Bengal and Pundra in those days that are khouma, 

dukul, pattrorna and karpasi. 

For a brief period of history of about 100 years, between 1850 and 1920, the 

Indian Master Weavers and handloom craftsmen suffered a decline due to British 

colonial policies of sending the cotton from India back to Lancashire and 

Manchester textile mills. India has led the return to Handloom weaving with its 

large village population base of craftsmen. Mahatama Gandhi famously led this 

charge. There has been a complete rebirth of India’s handloom industry which 

shown in a later article. It was perhaps a great irony of history that the opening up 

of the sea routes by the Europeans such as Vasco Da Gama would lead to the 

domination of Textiles in Europe by the Indian textile industry. 

Cotton Production Status in South Asia 

Cotton is the most important fibre crop of South Asian region, in terms of area 

and value added. Four decades ago, Afghanistan started cotton production in 

Helmand, Herat, Kunduz, Takhar, Mazar, and Baghlan provinces. Cotton is one of 

the most important industrial and commercial crops in Afghanistan after fresh and 

dried fruits. Afghanistan earns 10% from cotton export to the other countries. 

Now a day’s only a meager quantity of lint cotton is expected to be exported in 

2015. The government owns cotton gins in Kunduz, Helmand, Mazar, and Herat. 

Only the gins in Helmand (historical capacity over 32,000 mt of seed cotton), 

Kunduz (historical capacity less than100,000 mt), and Mazar (current operating 

capacity of 12,000 mt) are operating. 

The textile industry in Bangladesh accounts for 45% of all industrial employment 

and contributes 5% to the total national income. The industry employs nearly 4 

million people; of which women represent higher proportion.  Export of textiles 

and apparel generates 78% of the country’s export earnings. Bangladesh exports 

its apparel products worth nearly $5 billion per year to the United States of 

America, European Union (EU), Canada and other countries. It is the 6
th

 largest 

apparel supplier to the United States of America and EU countries. Bangladesh is 
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the 2
nd

 raw cotton consumer and the highest raw cotton importer of the world. 

This gradual increment was possible only for importance of cotton production. 

This sector now employs over 50% of the industrial workforce and accounts for 

79% of the total export earnings of the country. The upland cotton area in 

Bangladesh has increased from 14,907 ha to 26,320 ha during the period of 2007-

08 to 2014-15. The hill cotton area in 2007-08 and 2014-15 was 13,800 ha and 

16,380 ha, respectively. 

In Bhutan cotton product is not developed or processed. People produce cotton 

fabric products only. Till now they weave gho and kira due to its high market 

demand within the country although it has high potential for product 

diversification. 

In India, cotton is an important commercial crop cultivated on 11.88 m ha with 

productivity of about 500 kg lint per ha (2015-16). India occupies top position 

with regard to cotton area (11.88 million ha) and production (352 lakh bales). It is 

also the 2
nd

 largest provider of employment after agriculture in India. It 

contributes about 14% to the industrial production, 4% to the GDP and 17% to 

India’s export earnings. About 65% of the textile production and 75% of the 

India’s textile exports are based on cotton. India accounts for 5% of the global 

textile and apparel trade. More than 95% of Indian cotton is ginned and double 

roller gins. India is the largest exporter of yarn in the international market and has 

a share of 25% in world cotton yarn exports. About 1.4-1.5 million tonnes of 

cotton seed oil is produced annually. The breakup of exports includes cotton 

fibres (9%), cotton yarn, fabrics and made ups (23%), manmade textiles (14%), 

garments (39%), handlooms and handicrafts (11%) and others (4%). 

Table 1. Cotton cultivation area, production and productivity of South Asian  

Region, 2014-15 

Country Area (ha) Production (bale) Productivity 

(lint kg/ha) 

Afghanistan 42,000 2,91,209 200 

Bangladesh 26,320 1,52,534 1,000 

Bhutan - - - 

India 1,18,81,000 3,52,00,000 504 

Nepal 123 753 280 

Pakistan 29,58,000 1,30,00,000 802 

Cultivation of cotton in Nepal was practiced from ancient time. Especially 

perennial type of cotton was cultivated. Charka (locally made thread separator 

made by wood) was used to weave yarn and made the cloth by using Tan (locally 

made cloth weaving machine made by wood-Hand loom). The practice of 
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manufacturing cloth by using Charka and Tan still prevails in many places of 

Nepal. But the scientific cotton cultivation started only in 1971. Now readymade 

garments has emerged as the chief export product of the country and has 

contributed 39% to the total overseas export and earned Rs. 11.5 billion (US$ 153 

million) in the last fiscal year (2000-2001). The garment industry, started during 

the late 1970s, has developed into one of the major industrial activities within a 

span of 20 years. There are 50 textile companies and more than 100 garments 

companies registered in Nepal. The annual production capacity of textile industry 

is 1.87 million pieces, 22 million square meters, 7 million pounds and 10386 

metric tons, and that of garment industry is 12 million pieces and 3000 metric 

tons (DoI, 2014). Cotton cultivation is confound to only three districts of Banke, 

Bardiya and Dang of mid-western development region on Nepal, where 122.5 ha 

was the area covered with 1118 Kg /ha yield of seed cotton and 137 MT 

productions (ABPSD, 2015).  Initially, an American long staple length variety 

Tamcot S.P. 37 was popular. But currently farmers are planting medium staple 

length Indian variety H-1098. According to Cotton Development Board, Nepal 

there is about 400 tons of lint cotton unsold in Nepal. It is because textile 

industries use low cost imported yarn.  

Pakistan is one of the ancient homes of cultivated cotton in the world. The oldest 
of all cotton relics, excavated at Moenjo-Daro in Sindh, bear testimony to the 
proficiency of Indus civilization in the use of cotton as far back as 3000 B-C.   
Pakistan is the fourth largest cotton producer in the world after China, India and 
the USA. Pakistan's share in the world cotton production in 2014-15 was 14% 
(Figure-1). Pakistan is also 3

rd
 largest consumer of cotton in the world, the 3

rd
 

largest yarn producer, the 2
nd

 largest yarn exporter and the 3
rd

 largest cloth 
exporter with 14% share in the world cloth exports. In Pakistan, cotton is 
cultivated over 3 million ha, accounting for 15% of the cropped area in the 
country.  It accounts for more than 53% of export earnings and about 60% of 
domestic oil production. Cotton farming is the principal source of raw material for 
the textile industry which is the largest industry employing 40% of the industrial 
labor.  

Constrains 

There are numerous constraints limiting cotton production, some of them as 
experienced by different countries in the region are listed below: 

1. Poor quality seed  

2. Lack of high yielding variety 

3. Poor irrigation facilities and crop management practices 

4. Low prices offered to farmers by the state-owned gins 

5. Prevalence of pests and diseases 

6. Genetic erosion and narrowing of genetic diversity of cotton 

7. Non availability of Bt cotton varieties from public sector  
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8. Limited access to global cotton germplasm to identify the source of 
resistance 

Successful Technologies 

Research organizations on cotton in respective countries have developed many 

high yielding varieties and innovative production technologies. For instance, the 

Bangladesh Cotton Development Board has developed 51 technologies (18 

varieties, 16 production technologies, 9 pest management technologies and 8 soil 

management technologies). 

India has developed High Density Planting System (HDPS) with short duration 

varieties is a viable option for improving productivity Early maturing semi-

compact varieties with short sympodia such as Suraj, Anjali, PKV-081, NH-615, 

F2383, ADB 39 (G hirsutum) and Phule Dhanwantary, AKA07 and HD 123 (G 

arboreum) are amenable for HDPS. CICR has also developed e-Kapas and 

weekly advisories for effective knowledge transfer among Indian cotton growers.  

To minimize overall use of pesticides and a concomitant decrease in insecticide 

resistance in cotton pests, CICR has developed Insecticide Resistance 

Management (IRM) practices for cotton. Twenty two hybrids in diploid cotton 

which include one interspecific and 18 intra-arboreum were released for 

commercial cultivation until 2016. Bt cotton cultivation has started from 2002 and 

now Bt cotton has replaced the area under straight varieties of desi and upland 

cotton.  At present, about 94% area is under Bt cotton. The total number of 

approved commercial cultivation Bt varieties in India is around 619 from 2002-

2010 in India. In Bt cotton variety, seed cotton yield performance range is 10.26-

32.72 q/ha and length is 3.8-35.5mm in 2.5% span length in CICR Nagpur district 

in rainfed condition. 

Pakistan has successfully transferred desirable characters of wild species to 

Gossypium hirsutum L. to improve lint percentage and maintain higher seed 

cotton yield. They have also developed bi-furrow planting technique for increased 

plant population and higher yields. 

Conclusion 

It is evident that cotton production is deep rooted in South Asian countries, with 
wild species and traditional technologies of spinning and weaving. The 
opportunities to expand cotton production in the region are many, For instance, 
there are numerous successful technologies developed by respective countries 
which can be shared to achieve collective benefits. Establishing a regional forum 
on cotton is yet another mechanism that can bring together policy maker, 
scientists, growers and industries to foster greater development in cotton. Some of 
the immediate attention is necessary in the fields of biotechnology for 
development of stress tolerant varieties, climate smart technologies and capacity 
development. 
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Cotton Production and Development in Afghanistan 

Zekrullah Abdulrahimzai 

Head, Industrial and oil crops Department,  

Ministry of Agriculture, Irrigation and livestock, Kabul, Afghanistan 

zakrullah_rahimzai@yahoo.com 

 

Introduction 

Cotton in Afghanistan is cultivated in 42,000 ha with production 53,000 mt in 

2015. In 1983 cotton area and production was 188,700 ha and 3,50,000 mt 

respectively. In 1970’s and 1980’s, lint cotton was used by local textile mills and 

also exported in large volumes that significantly contributed to foreign exchange 

earnings in Afghanistan. Only a meager quantity of lint cotton is expected to be 

exported in 2015. By decree, the Government has, from a legal standpoint, a 

monopoly in purchasing, processing, and marketing cotton over the past 60 years. 

Now, the government owns cotton gins in Kunduz, Helmand, Mazar, and Herat. 

Only the gins in Helmand (historical capacity over 32,000 mt of seed cotton), 

Kunduz (historical capacity less than1,00,000 mt), and Mazar (current operating 

capacity of 12,000 mt) are operating. 

Private gins are operating in some of the main cotton-producing provinces 

(Helmand, Herat, Kunduz, Takhar, Mazar, and Baghlan) of Afghanistan. In 

Helmand province alone, 44 cotton gins are operating. According to the Ministry 

of Light Industry, there were seven governments owned, currently non-operating, 

textile factories in Afghanistan. These are located in Kabul, Kapisa, Baghlan, 

Mazar, Kandahar, and Herat. There are no private textile factories. The 

government’s textile machinery is old and the factories are unable to cover their 

cost of production. The estimated cost of production is Afs (Afghan Afghani 

currency) 16/meter and the selling price is Afs 8/meter.  

Cotton is one of the most important industrial and commercial crops in 

Afghanistan after fresh and dried fruits. Since it is a very important crop in 

Afghanistan, therefore it is called “White Gold” as well. Spinzar Corporation 

which is located in Kundoz provinces means white gold when translated in 

English. Based on the Info 10% of earnings obtain from cotton export to the other 

countries. Some of the cotton producing countries are shown in Table-2 
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Table 2: Cotton producing provinces 

Northern Provinces Western Provinces Eastern Provinces 

1.Baghlan 1. Helmand 1.Nangarhar 

2. Kundoz 2. Herat  

3. Takhar 3. Gor  

4. Samangan 4.Badghis (small amount)  

5. Mazaresharif 5. Farah (small amount)  

6. Jawzjan   

7. Faryab/Mimana   

8.Kapisa (small amount)   

History of Cotton Production 

Prior to four decades of war, cotton was cultivated in large scale in many 

provinces as shown in Table 2. FAO and Government was supporting and 

providing to the farmers improved seeds, fertilizers, chemicals and technical 

assistance. Even at that time due to the low price of cotton, cotton growers always 

were suffering from the low price of cotton in the local markets, therefore former 

Government was paying subsidized prices to the farmers in order to encourage 

them to cultivate more cotton in the mentioned regions. Continued severe drought 

affected large tracts of cotton due to shortage of water and unavailability of 

improved seeds, fertilizer and technical advises. On the other hand, during 24 

years of war many farmers left their agricultural land and immigrated or became 

internally displaced peoples, which caused low production of cotton in the 

country. As the political situation stabilized, many farmers and cotton growers 

have been returned from the abroad to their villages, but they are presently in 

worst economic condition and their lands are abandoned, they need urgent 

financial support (credit) and some technical assistance. Cotton growers is 

gradually reviving the cultivation of cotton in the mentioned regions since last 

year, but still the cotton prices in the local markets is low compare to the 

production. 

Cotton Varieties  

According to the Research and Seed Multiplication Departments of Ministry of 

Agriculture, there was only one variety of cotton, which was called ACALA15-

17-30, imported from USA before 1977. The performance of this Variety was 

satisfactory for all cotton Growers in Helmand, Kundoz, Herat and Farah 
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provinces. A Russion cotton variety F-108 was also introduced in Herat region. In 

1979, a high yielding variety ACALA 15-17-75 was introduced from USA in 

Helmand and Kundoz (Aortabalaqi cotton research farm).  

Table 3: Cotton variety in Afghanistan 

Sl no.  Variety Origin Release 

of Year 

Provinces 

1 ACALA15-17-30 America 1977 Helmand, Kundoz, Herat 

and Farah 

2 F-108 Soviet Union 1977 Herat 

3 ACALA 15-17-75 America 1979 Helmand and Kundoz 

(Aortabalaqi cotton 

research farm), 

4 ACALA15-17-99    

5 Plamablanka    

Table 4: Cotton production (Mt) in different provinces 

 No. Province 1972 1973 

1 Kunduz 27,246 56,000 

2                Balkh 15,000 25,000 

3                Herat 5,150 10,000 

4   Helmand 3,200 11,000 

Source: Ministry of Agricultural, Afghanistan 

Cotton Research and Development 

Agriculture is the foundation of the national economy in Afghanistan. There is 

need to invest in building the agricultural research and extension. Now a days 

there is no basic research on cotton in the country, all the research is adaptive on 

varietal performance. Lack of professional staff, low capacity professional 

managerial staff at provincial level, lack of long and sustainable strategy, policy 

and plan for cotton research and development activities, weak extension-research 

linkages, lack of financial supports etc are the main hindrance for research and 

development.   
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Production Technology 

Cotton is a difficult crop to manage and requires a relatively high level of skill to 

obtain a reasonable yield. Inputs and labor needs are also higher than other crops. 

Therefore, without strong support from government and industry even if prices 

are attractive many farmers may choose to grow other crops due to reasonable 

higher return with less risk and minimal care. The Comprehensive Agriculture 

and Rural Development – Facility (CARD-F) study indicated that the major 

constraints and issues raised by farmers in cotton production are as follows:   

 Lack of quality improved cotton seed  

 Lack of available of quality fertilizers 

 Lack of mechanizaiton 

 Inadequate water availability (Destruction of irrigation networks) 

 Lack of Integrated Crop Management  

 Low productivity with low level of profits for farmers  

 Lack of access to processing equipment and  machinery, 

 Relatively low prices offered to farmers by the state-owned gins  

 Lack of credit availability  

 Lack of quality standards 

 The Government policies are not protective for the interests of farmers 

 Volatile cotton market and low farm gate price. 

 Limited research, development & extension services to farmers. 

 Limited functioning textile industries in the country thus limiting value added 

market opportunities for cotton. 

 Input supplies, irrigation, pests, diseases and marketing, facilities are utmost 

importance to strengthen and expand the scope of extension services as an 

integral component of the national policy.  

Advantages of Cotton Production 

 Cotton produced in Afghanistan potentially holds a commercial competitive 

advantage due to its long staple cotton lint that is attractive for manufacturers 

of high quality textiles. 

 The long summer day length and high incidence of radiation along with fertile 

soils and irrigation facilities provides Helmand province with a comparative 

advantage for the production of long staple uplands cotton.  

 There is strong domestic market demand as important source of raw materials 

in the country. 
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 Presence of major importing countries of cotton fiber in the same 

geographical area. 

 Existence of research program by MAIL and international development 

partners that will allow getting new varieties.  

 Reasonable good transit and communication facilities in the country. 

 Potential for the improvement of productivity and the quality of cotton. 

Finally, cotton has been the most important licit cash crop to the economy of 

Helmand behavior for 40 years. Farmers have a longstanding knowledge of 

growing cotton, and there is an established network of traders who are supplying 

agricultural inputs to this sector. Despite the deterioration of output, processing, 

transport and marketing knowledge, and physical infrastructure during 30 years of 

conflict the basic elements of knowhow and market performer remain in place. 

Importantly, there are local Afghan entrepreneurs who have resources to commit 

to the sector, and are willing to invest for cotton production.   

The State Enterprises and Stagnation of the Value Chain 

Today, the government owns cotton gins in Kunduz, Helmand, Mazar, and Herat. 

Only the gins in Helmand (capacity over 32,000 mt of seed cotton), Kunduz 

(capacity of 1,00,000 mt), and Mazar (current operating capacity of 12,000 mt) 

are operating, albeit at very low levels of production. The private gins are 

operating in some of the main cotton-producing provinces (Helmand, Herat, 

Kunduz, Takhar, Mazar, and Baghlan). As many as 100 gins have been operating 

in Helmand although only about 40 are active. 

According to Ministry of Commerce and Industries (MoCI), there are five 

government owned textile factories currently operating in Afghanistan. These are 

located in Kabul, Kapisa, Baghlan, Kandahar and Herat. There are no private 

textile factories. The government’s textile machinery is old and the factories are 

unable to cover their cost of production. So, the estimated cost of production is 

higher than the selling price. At the plant level, lint is sold to a single buyer by 

auction. As a result, there are no long-term buyer-seller relationships, and the 

state has no understanding of the wider market or of the opportunities to exploit 

greater value earning opportunities. There are no systematic efforts to introduce 

effective quality controls and grading to match the importers’ (Pakistan, India, 

and Bangladesh) requirements or take advantage of the longer fiber length of lint 

produced in Afghanistan. The lack of “brand recognition” of Afghan cotton is 

largely due to the buying and trading arrangements that prevail. Afghanistan 

traders deliver the pre-sold baled cotton lint, at the border areas near Spin Bolak 

or Torkham to Pakistani traders. 

 



12 

On the other hand, the plants have lack of capital and management capability to 

improve the sustenance. For example, the Helmand Bost Enterprise (HBE) 

machinery is now 45 years old. Many manufacturers can no longer access spare 

parts. The HBE purchase price from the farmers are still set by the MoCI in 

Kabul, but in a context where market prices are often higher, HBE fails to 

purchase sufficient seed-cotton to maximize the utilization of its assets.  

A Rapid Rural Appraisal (RRA) conducted by the CARD-F national and 

provincial team in 2012 has found that the cotton sector in the southern region, 

and by analogy the north eastern region of the country is inefficient and the value 

chain processes poorly implemented and managed. The varietal selection and seed 

distribution requires considerable improvement. As well as post harvest activities 

where maximum losses were occurring. The cotton industry is inadequately 

operated by government and non-government organizations.  Lacks of 

infrastructure, coordination and organization by increasing production and 

productivity through better performing varieties, best production practices, and 

improved post harvest techniques and marketing, there are substantial gains both 

in quantity of produce and commodity price are to be exploited. At the processing 

level, the main constraints can be outlines as follows: 

 Limited companies with a critical mass to respond to the requests for export 

 Processing companies have a passive role toward the market 

 Limited number of cotton fiber processing industries (spinning) in the country 

 Disparity of the different processing plants. 

 Low valuation of the by-products (linter, Hull, oil cake etc.) 

 Quality of the fiber undervalued in the national market 

 Quality of cotton oil insufficient (Refining problems) 

 Limited competition from neighboring countries (Uzbekistan; Tajikistan) 

 Security problems in the country 

 Price of cotton fiber subject to speculative market dependent on importing 

trade policy of importing countries; mainly China 

 The cotton processing machinery is not locally available 

 High skills and knowledge are needed during the installation of plant 

Marketing of Cotton Production 

Before war in Afghanistan (1979), cotton marketing system was strictly 

monopolized by the Government of Afghanistan in all the mentioned regions. 

Government ginner and press agencies were available in the most districts level 

farmer easily could bring their cotton production to those specific centers and sell 

it to them. According to the info which collected from the Seed Multiplication 
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Department of the Ministry of Agriculture there were seven zone to provide 

facility for purchasing cotton from the cotton grower in the mentioned regions. 

 Spinzer Corporation in Kundoz province 

 Mazarisharif Ginneries and Press Corporation 

 Helmand Ginneries and Press Corporation 

 Herat Ginneries and Press Corporation 

Each of the mentioned zone had sub field agencies to purchase the cotton from the 

cotton growers. Also there were some small scale private home based ginning 

factories which were running as well. Still cotton purchasing and exporting is 

monopolized by the Government of Afghanistan. The raw cotton price was set 

and controlled by the Ministry of light Industry and Food stuffs and announced 

via the radio to the farmers, but still there are a lot of complain about cost of 

production and low price.  

Table 5: Cotton (lint) price (Afs) for 2003  

Quality/ grade Price/ kg in  Afghani Price / mt 

First grade 13.5 13500 

Second grade 13 13000 

Third grade 12.5 12500 

Source: Ministry of Light Industry and Foodstuffs, Afghanistan, 2003 

Farmers are suffering from low selling price of cotton because of high cost of 

production, ginning, transportation for marketing etc. The low price to the 

producer might reflect over priced cost for ginning and losses. It might reflect 

high transportation cost to markets. It might reflect the need for independent 

credit which allows farmers to sell to the buyers of their choice.  

Many local traders and middlemen are giving credits to farmers for cotton price 

and during the harvest season these traders and middlemen purchase their cotton 

production as they wish (low price) as a result most profit goes to the local traders 

and middlemen. On the other hand many local traders and merchants import in 

large amount of cotton from other countries which directly affect on cotton price 

and its production. Traditionally traders and merchants import cotton from 

Pakistan, Qazaqistan, Turkamainsatan and Iran but its quality compare to the 

Afghan cotton is very poor. But its price is cheaper than Afghan cotton, therefore 

due to the weak economic purchase power most of the people preferred to 

purchase imported cotton rather to purchase Afghan cotton which has long term 

negative impact on cotton production in the mentioned regions. Beside, the 
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quality of imported cotton is poor, that is why Afghan traders mixing both Afghan 

cotton and imported cotton and sell it to the markets. Some of the traders use to 

export Afghan cotton to high price to the other neighboring countries (Pakistan 

etc). According to the Ministry of Light Industry and Foodstuffs (MoLI & F), the 

detail info and data on the amount of land which is under cultivation in export 

data presently are not available. Also Ministry of Commerce provides some data 

that a total of 1,560 mt cotton was exported by Afghan traders to Pakistan in 2001 

and 2002. 

Governmental Textile 

In Afghanistan there are eight Government run textile factories in different 

provinces. Those are shown in Table 6 

Table 6: List of the Government textile factories in Afghanistan 

No. Textile name Province           Location States 

 (District) 

1 Bagrami textile Kabul Bagrami Inactive 

2 Afghan textile Kabul Taimani dist.# 4 Inactive 

3 Gul Bahar textile Kapisa Center Inactive 

4 Pul-e-Khomri textile Baghlan Pul-e-Khomri Inactive 

5 Balkh textile Mazari Sharif Center Inactive 

6 Kandahar Kandahar Center Inactive 

7 Herat textile Heart Center Inactive  

Source: Ministry of Light Industry and Foodstuffs, Afghanistan 

Conclusion 

In conclusion, cotton is a difficult crop to manage and requires a relatively high 

level of skill to obtain a reasonable yield. Inputs and labor needs are also higher 

than other crops increasing the complexities. Therefore, without strong support 

from government and industry even if prices are not so attractive, many farmers 

may choose to grow other crops which may gave a reasonable return with less risk 

and minimal care.  
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Introduction 

The textile industry has played an important role in Bangladesh’s economy for a 

long time. Currently, the textile industry in Bangladesh accounts for 45 % of all 

industrial employment and contributes 5% to the total national income. The 

industry employs nearly 4 million people; of which women represent higher 

proportion.  Export of textiles and apparel generates 78% of the country’s export 

earnings. Bangladesh exports its apparel products worth nearly $5 billion per year 

to the United States of America, European Union (EU), Canada and other 

countries. It is the 6
th

 largest apparel supplier to the United States of America and 

EU countries.  

The basic raw material of textile sector is cotton. Bangladesh is the 2
nd

 raw cotton 

consumer and the highest raw cotton importer of the world. Cotton is an important 

cash crop of Bangladesh. Two types of cotton are produced in Bangladesh e.g. 

American Upland Cotton (Gossypium hirsutum) and Hill Cotton (Gossypium 

arboreum). American Upland Cotton is grown in 34 districts of plain areas and 

Hill Cotton is grown in 3 districts of Chittagong Hill Tract areas. Cultivation of 

American Upland Cotton was started in 1974-75 with the introduction of 

Deltapine-16, an imported variety from the USA. Since then its area and 

production has been gradually increased. Hill cotton has been growing in the 

Chittagong Hill Tract areas in Jhum as a mixed crop for centuries in the hill 

slopes. But now it is replaced by American upland cotton through rice –cotton 

intercropping system in three hill districts. 

The cotton production had shown a significant increase due to the integrated 

efforts taken by CDB, over the last few years. In 2014-15 season, 1,52,534 bales 

of cotton was produced from 42,700 ha of land with an average productivity of 

650 kg/ha. CDB has targeted to increase cotton cultivation over 1 Lakh ha of land 

within 2020-21 to produce almost 6,70,000 bales of cotton to meet 10-15% of the 

national requirement. Without replacing the main food crops from the high 

productive areas of Bangladesh, initiative has been taken to expand cotton 

cultivation in the low productive areas such as drought prone, saline, hill and char 

areas. 

Drought prone areas are mainly located in the north-western and northern regions 

of Bangladesh and spread over an area of 5.46 million ha. Among the regions, 

mailto:mfaridcdb@gmail.com
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north-western Barind tract is specially drought prone. In these areas, the severity 

of drought is increasing day by day due to the impact of climate change.  

Improvement of cotton genotype tolerance to drought has received increasing 

attention in crop improvement programs of CDB. The marked genetic variability 

in desirable traits among cotton germplasm has great potential for exploitation 

through conventional and/or molecular breeding approaches.   

The coastal region covers almost 29,000 sq. km i.e. about 20% of the country with 

more than 30% of the cultivable lands of the country. About 53% of the coastal 

areas are affected by salinity. Agricultural land use in these areas is very poor, 

which is much lower than country’s average cropping intensity. Although, cotton 

is considered a pioneer crop in reclamation of saline soils but its growth and 

development as well as yield and fiber quality are adversely affected by excessive 

soil salinity. Development of salt tolerant cotton varieties have initially attempted 

by CDB through direct selection of the existing cotton varieties and germplasm.  

Chittagong Hill Tracts (CHT) is the extensive hill area located in the Southern 

Eastern part of Bangladesh. The area of the Chittagong Hill Tracts is about 13,184 

sq km. Shifting agriculture (jhum) is still the dominant cultivation systems in this 

region. Cotton is grown as a component crop of Jhum. Several adaptive trials 

were conducted by CDB in the hill slope and generated rice - cotton intercropping 

technology, as an alternative option, which provide more yield and income to the 

hill farmers.  

For growing cotton successfully, CDB need to generate technology combining the 

advance biotechnology tools with traditional knowledge. In this context, regional 

cooperation among the SAARC cotton growing countries is utmost desirable to 

CDB.  

Area 

The area under cotton cultivation over the last 10 years is given in Table 7. The 

upland cotton area in Bangladesh has increased from 14,907 ha to 26,320 ha 

during the period of 2007-08 to 2014-15. The hill cotton area in 2007-08 and 

2014-15 was 13,800 ha and 16,380 ha respectively.  

Table 7. Cotton cultivation area (Ha) in Bangladesh from 2007-08 to 2014-15 

Crop year                    Area (ha) 

 Upland Cotton Hill Cotton Total 

2007-08 14,907 13,800 28,707 

2008-09 18,320 14,280 32,600 

2009-10 16,976 14,460 31,436 

2010-11 18,230 15,270 33,500 
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Crop year                    Area (ha) 

 Upland Cotton Hill Cotton Total 

2011-12 20,025 15,650 35,675 

2012-13 24,000 15,756 39,756 

2013-14 24,855 16,643 41,498 

2014-15 26,320 16,380 42,700 

Varieties 

Cotton Development Board (CDB) has released 14 high yielding upland cotton, 3 
hill cotton and 1 hybrid cotton varieties. In addition to that Supreme Seed 
Company Limited has been marketing one hybrid cotton. The characteristics of 
these varieties are given in Table 8. 

Table 8. Characteristics of cotton varieties 

Variety Boll/ 

plant 

Boll 

weight 
(g) 

Plant 

height 
(cm) 

Seed 

cotton 

yield 
(t/ha) 

Duration 

of life 
cycle 

GOT 

(%) 

Fiber 

length 
(cm) 

Fineness 

of fibre 

(Microni
are) 

Strength 

(PSI) 

CB-1 20 4.40 115 2.10 170-180 38.00 2.84 4.6 84.00 

CB-2 33 5.40 121 2.00 170-180 36.47 2.99 4.4 86.91 

CB-3 25 5.00 90 2.30 150-165 37.00 2.89 4.3 86.00 

CB-4 42 6.00 134 2.25 180-200 37.86 2.97 4.3 85.70 

CB-5 47 5.10 133 2.00 180-195 40.00 2.87 4.4 85.19 

CB-6 35 5.60 129 2.50 186-200 36.85 2.97 4.3 85.32 

CB-7 34 5.60 121 2.50 180-195 38.53 2.94 4.4 82.77 

CB-8 35 4.0 105 2.50 180-195 35.00 2.74 4.3 84.70 

CB-9 44 5.80 106 2.50 190-200 35.75 2.79 4.5 84.14 

CB-10 42 5.50 126 2.00 160-180 34.00 2.81 4.2 85.32 

CB-11 43 5.70 106 3.50 160-175 35.00 2.89 4.4 87.41 

CB-12 40 5.50 130 4.00 170-180 40.00 2.89 3.9 83.00 

CB-13 40 6.00 130 4.20 170-180 42.00 2.94 4.00 84.19 

CB-14 45 6.00 135 4.50 175-185 39.50 3.04 3.8 85.05 

HC-1 13 2.94 205 1.80 190-195 40.50 2.10 6.8 74.90 

HC-2 27 3.02 206 1.60 190-195 41.00 2.00 6.8 74.52 

HC-3 20 4.5-5 170 2.5 170-180 46.00 1.95 6.4 78.75 

Hybrid-1 65 6-6.5 160 5- 6 165-175 42.00 2.99 4.5 86.25 

HSC-4 

(by seed 

private 
company) 

65 6-6.5 170 5-6 165-170 42.00 2.84 5.1 85.00 
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Characteristics of variety 

Variety: CB-12 

 Disease resistant  

 Protect chewing pest attack  

 (eg: Cotton Boll Worm,  

 Spotted Boll Worm and Spodoptera) 

 No. of boll per plant: 40 

 Single boll weight: 5.5 g  

 GOT: 40%                                     Picture 1: CB-12 

 Yield: 3.5-4.5 t/ha.      

 

Variety: CB-13 

 Early variety  

 No. of boll per plant: 35-40  

 Single boll weight: 5.5 g 

 Disease resistant 

 Protect chewing pest attack  

(eg: Cotton  Boll Worm, Spotted Boll Worm 

and Spodoptera)      Picture 2: CB-13 

 GOT: 42%        

 Yield: 3.5-4.5 t/ha.  

 

Variety: CB-14 

 Early variety  

 No. of boll per plant: 38-39 

 Single boll weight: 5.5 g 

 Disease resistant  

 Attack of Jasid and Aphid less due to 

thick leaves 

 Pair and cluster boll found     Picture 3: CB-14 

 GOT: 38.5-39.5% 

 Yield: 3.5-4.5 t/ha                 
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 Production and Productivity 

The production and productivity of American Upland Cotton (Gossypium 

hirsutum) is presented in 2. The production of upland cotton increased from 

73,500 bales to 1,44,615 bales in 2010-11 to 2014-15 and the productivity has 

increased from 734 to 1,000 kg/ha during this period.  

 

Figure 2. Production and productivity of American Upland Cotton 

The production and productivity of Hill Cotton (Gossypium arboreum) is 

presented in Figure 3. From the period 2010-11 to 2014-15, the production of hill 

cotton increased from 6,500 to 7,919 bale and the productivity increased from 77  

to 88 kg/ha. 

 

Figure 3. Production and productivity of Hill Cotton 

Cotton Research and Development 

CDB conducts research to develop hybrid and short duration high yielding cotton 

varieties with desirable fiber characteristics, to generate agronomic management 

technologies to increase productivity, integrated plant nutrient system 
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(management of soil fertility combining organic and inorganic sources of 

fertilizer), development of bio-pesticide in controlling insect pest, cotton disease 

management, identification of seed health and identification of the factors 

affecting the cotton fiber quality. Besides, research on stress management has 

been prioritized to expand cotton cultivation in the hill, char, saline and drought 

areas combining the traditional knowledge and skill with advanced biotechnology 

tools. 

Cotton research is conducted in five disciplines (Breeding, Agronomy, 

Entomology, Pathology and Soil Science) at the research farms/centers. Research 

on upland cotton is conducted at Mahiganj (Rangpur), Sreepur (Gazipur), 

Sadarpur (Dinajpur) & Jagadishpur (Jessore) research farm/centre. Research on 

Hill Cotton is conducted at Hill Cotton Research Center, Balaghata, Bandarban 

and 3 Sub-Centers (Raicha, Bandarban; Kawkhali, Rangamati & Matiranga, 

Khagrachari). The ongoing research programs at these research centers are given 

below. 

Development of variety 

1. Rejuvenation and Evaluation of Cotton Germplasm: CDB has 520 cotton 

germplasm conserved and maintained at Mahigonj Cotton Research Station 

with the objective of this study is to multiply the germplasm and to identify 

some better genotypes. 

2. Collection, Characterization and Conservation of Cotton Germplasm with the 

objectives of this study are to increase the genetic resources base and to 

document the qualitative and quantitative characters of the collected 

germplasm for future use. 

3. Development of short duration through hybridization of Upland Cotton with 

the objectives of this study are to develop short duration and high yielding 

varieties through hybridization method.  

4. Heterosis Test and Estimation of General and Specific Combining Ability of 

the Crossed Genotype with the objectives of this study are to test the yield and 

quality performance of the crossed materials through comparing their 

agronomic and ginning characters with the parents and to estimate, heterosis, 

GCA and SCA 

5. Non-Replicated Progeny Row Trial of Upland cotton with the objective of this 

study is to select the superior genotypes for new acquisition trials. 

6. Replicated Progeny Row Trial (Evaluation of Genotypes) of Upland Cotton 

(Gossypium hirsutum L) with the objective of this study is to select the 

superior genotypes for new acquisition trials. 
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7. Preliminary Yield Trial of Upland Cotton (Gossypium hirsutu L) with the he 
objective of this study is to test the yield and quality performance of some 
newly promising lines through comparing their agronomic and ginning 
characters with existing standard cultivars. 

8. Advance yield trial of Upland Cotton (Gossypium hirsutum L) with the 
objective of this study is to compare the agronomic, ginning and quality 
performance of some advanced lines with superior existing cultivars that 
currently being multiplied for release to farmers. 

9. Candidate variety Trial / Zonal Yield Trial of Upland Cotton with the 
objective of this study is to test the yield and adaptability of some advanced 
lines with the existing cultivars at zonal level in farmers field that currently 
being multiplied for release to farmers. 

10. Evaluation and Characterization of some Materials of Upland Cotton with the 
objectives of this study are to select the superior genotypes for new 
acquisition trials and to evaluate the yield and quality performance of some 
lines. 

11. Crossing programme in diallel cross of hill cotton (Gossypium arboreum) 
with the objectives of this study are to create high yielding F1 genotypes and 
to create genetic variations. 

12. Screening of upland cotton (Gossypium hirsutum) in hilly area with the 
objective of this study is to identify the suitable variety for hilly area. 

Production Technology 

1. Evaluation of Cotton Growth and Yield under High Density Planting System 
(HDPS): The objectives of this study are to select proper plant stand feasible 
for growing cotton under HDPS and to assess the growth and yield of cotton 
under HDPS and its economy. 

2. Effect of Mepiquate Chloride on the Growth and Yield of Cotton under 
different plant spacing: The objectives of this study are to select proper dose 
of mepiquate chloride for optimum growth and yield of cotton and to assess 
the growth of cotton plant and insect population by applying mepiquate 
chloride.  

3. Earliness Management of Cotton by Detopping in Different Date: The 
objective of this study is to determine the optimum date of stopping last boll 
formation for completing cotton harvest within first week of December. 

4. Performance of Rupali-1 hybrid in Different Spacing: The objective of this 
study is to find out optimum plant spacing of Rupali -1 Hybrid Cotton 
Variety. 

5. Influence of plant density and time of application of Mepiquat Chloride (MC 
Chloride) on the morphology, yield attributes and quality of Cotton: The 
objectives of this study are to select optimum plant density for higher yield of 
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cotton and to select appropriate time of application of Mepiquat Chloride for 
higher yield and quality of cotton. 

6. Effect of NPKS Fertilizer on Yield and Yield Contributing Characters of 
Hybrid Cotton: The objective of this study is to determine the appropriate 
fertilizer dose of hybrid cotton.   

7. Optimization of Nitrogen Rates on Yield and Yield Contributing Characters 
of Upland Cotton: The objective of this study is to determine the optimum 
dose of N for Upland cotton. 

8. Optimization of Phosphorus Rates on Yield and Yield Contributing 
Characters of Upland Cotton: The objective of this study is to determine the 
optimum dose of Phosphorus for Upland cotton.   

9. Efficacy of Cotton Seed Oil Cake on Cotton Cultivation through IPNS Basis: 
The objectives of this study are to study the effect of cotton seed oil Cake on 
yield and yield attributes of cotton and to determine the optimum rate of 
cotton seed oil cake for cotton cultivation. 

Pest and Disease Management 

1. Development of an Integrated Management approach against major pest of 
cotton: The objective of this study is to find out the most effective 
management package for the controlling major insect pest (Jassid, Aphid, 
whitefly, American bollworms, Armyworm) of cotton. 

2. Testing of some control measures in Indigenous Technology Knowledge 
(ITK) on Red Cotton Bug: The objective of this study is to observe the 
efficiency of different indigenous technology in controlling Red Cotton Bug 
(RCB). 

3. Introduction of hybrid and Bt: To get higher productivity and insect resistance 
capacity against Bollworm  

4. Documentation of insect pests on upland cotton grown in hilly areas 

Post Harvest and Processing 

The processing of cotton starts from the farm gate after harvest of cotton and goes 
through various steps of processing. Private ginners provide ginning facilities of 
the seed cotton harvested by the cotton growers. Private Ginner procure seed 
cotton from cotton farmers. There are around 20 number of private ginners in the 
main cotton growing areas who procure seed cotton from cotton growers. These 
are the middle stage processing centre for the seed cotton produced by the farmers 
and they play important role for cotton production and marketing. After ginning, 
fiber is sent to the spinning mills and seed is used for oil extraction by expeller. 
The crude oil is then brought to the oil refinery factory to produce edible oil. 
Recently they have replaced saw ginning to roller ginning and developed modern 
ginning facilities to get good quality fibre. 
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Development of Cotton Textile Industry 

The world famous finest fabric, namely “Muslin”, was produced in the area 

surrounding the river Shitalakhya near Dhaka during the Mughal era and the early 

British colonial period. Later, the supply of raw cotton from former West Pakistan 

to East Pakistan (now Bangladesh) opened up a new era of development in the 

local cotton spinning industry, and handloom weaving went through a period of 

revival. Between 1947 and 1971, mostly non-Bengali entrepreneurs established a 

new, mechanized, primary textile industry, which was blessed by the liberal 

business promotion policies of the Pakistan Government. As a result, after the 

liberation of Bangladesh in 1971, the textile industry’s capacity stood at 8,58,000 

spindles, 7,400 power looms and 3,75,000 hand looms, registering a good growth 

as compared to the 1947 situation, when the country had only 1,10,000 spindles 

and 2,700 power looms and comprised only 11 textile mills. The export-oriented 

Ready Made Garment (RMG) industry started its journey from 1977-78 with only 

six manufacturing units owned by private entrepreneurs, while the Primary 

Textile Sector (PTS) was under state control until 1982. The PTS and RMG 

industries started to expand from 1982-83 under private initiatives, due to the 

adoption of a privatization policy by the Government from 1982. Under the 

dynamic leadership of the private sector, with policy support from the 

Government, the export oriented RMG industry has shown a spectacular growth 

during the last two and a half decades, although the primary textile sector initially 

could not keep pace with the supply of yarn and fabrics required, particularly by 

the woven RMG sector.  

From spinning to weaving, from knitwear to leisurewear and high street fashions, 

the textiles and clothing industry is Bangladesh’s biggest export earner with 

value of over $ 16 billion of exports in 2009-10 and now the export  is 28 billion 

US $. Our factories design and produce for the world’s leading brands and 

retailers. This rapidly growing sector of the Bangladeshi economy offers a 

unique competitive edge that supports profitable expansion into new strategic 

markets. 

Table 9. Key Statistics of RMG Sector 

Year Export of  RMG 

(in million US$) 

Total export of Bangladesh 

(in million US$) 

% of RMG'S to  

total export 

2005-06 7,900 10,526 75.06 

2006-07 9,211 12,177 75.64 

2007-08 10,699 14,110 75.83 

2008-09 1,2347 15,565 79.33 

2009-10 12,496 16,204 77.12 

 Source: Board of Investment, Bangladesh  
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Table 10. Employment in RMG Sector 

    Year No. of Garment factories Employment (in million workers) 

2005-06 4,220 2.2 

2006-07 4,490 2.4 

2007-08 4,743 2.8 

2008-09 4,925 3.5 

2009-10 5,063 3.6 

2010-11 5,150 3.6 

Source: Board of Investment, Bangladesh 

The phenomenal growth in the readymade garment (RMG) sector in the last 

decade created many new factories and employment opportunities. Having 

enjoyed more than 70% of total investments in the manufacturing sector during 

the first half of the 1990s, RMG and knitwear now account for about 4,825 

factories and a workforce of 80% of which are women. This sector now employs 

over 50% of the industrial workforce and accounts for 79% of the total export 

earnings of the country. The growing trend in the textile and the garments sector 

means that Bangladesh is perfectly positioned to appeal to foreign investors. 

Table 11. Textile sector of Bangladesh at a glance  

Items Number 

A. Textile Spinning Mills/Yarn Manufacturing Mills  413  

Synthetic Spinning Mills  16  

Acrylic Spinning Mills  8  

Installed Capacity  

Spindle Capacity  11.05 million  

Rotor / Open-end  0.257 million  

Annual Yarn Spinning Capacity (Subject to 100% 

Capacity Utilization)  

2.25 billion kg  

B. Number of Textile Weaving Mills/Fabric 

Manufacturing Mills  

792  

Woven Mills  646  

Denim Mills  30  

Home Textile Mills  22  

Knit Fabrics Mills  93  
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Items Number 

C. Installed Capacity  48,000 kg  

Annual Woven Fabric Manufacturing Capacity  2.81 billion meters  

D. Number of Dyeing-Printing-Finishing Mills 

(Textile Product Processors)  

240  

Installed capacity  

Fabric Processing Capacity  2.72 billion meters  

Woven Dyeing  1.76 billion meters  

Yarn Dyeing  320 million kg  

Knit Dyeing  640 million kg  

Raw Material Requirements  

Raw Cotton  10.5 million bales  

E. Raw-Cotton Import / Consumed  5.5 million bales  

Cotton Import 2014-15  1,261,183 MT  

Polyester Staple Fiber  70,000 MT  

Raw Cotton Source  USA, Australia, CIS, 

Russia, India, Pakistan, 

China, Central America, 

and East and West Africa.  

Type of Raw Cotton Imports  1-1/8", 1-1/16", 1-32", 1-

5/32", other  

Other Raw Material Used   Polyester, Viscose and 

Acrylic Staple Fiber, 

and Chips and Pet-

Chips,  

 Cotton Waste  

 Yarn 5-10 counts 

(both for knit and 

woven)  

  Synthetic and 

Filament Yarn  

 Other Cotton and Knit 

Fabrics  

Source: Bangladesh Textile Mills Association (BTMA)  

Cotton Value Chain and Marketing 

The cotton supply chain in Bangladesh is dominated by imported cotton and share 

of domestic cotton in that chain is only 2-3%. Bangladesh is also a top consumer 
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of cotton fiber in the world next to China and India. The major share of the 

imported cotton from India (35%) and Uzbekistan (27%) and the remaining 

portion is importing from USA (10%), African countries (12%), CIS and Central 

Asian countries (6%), Australia and others cotton-growing countries (9%). 

Bangladesh has been facing enormous challenges in sourcing cotton to feed its 

textile industry over the few years. Considering the geographical position, India 

has been serving as one of the most important sources of cotton fiber for 

Bangladeshi textiles. However, sustainability of textile sector should be secured 

by increasing domestic supply of cotton.  

 

 

Figure 4. Cotton supply chain in Bangladesh 

The medium staple length American upland cotton has been producing in the 

country since 1974-75 cropping season after establishment of Cotton 

Development Board. But the production didn't reach to a desired level due to 

various hurdles-like limited land resources, competition with food crops and other 

high value crops, market instability and lack of modern technologies etc. It is 

estimated that a reasonable portion (25-30%) of the demand of cotton fiber can be 

met domestically by the intervention of policy guidelines and introduction of 

modern technologies. Bangladesh cotton value chain includes importers, farmers, 

ginning and processors, spinning mills, weaving and knitting industries, dyeing, 

finishing & garment manufacturing. The supply chain of locally produced cotton 

starts from the farm and passing through middleman (faria), ginners and 
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processors, CDB processing units to the spinning mills and by-product industries. 

About 15 registered ginneries working mostly in Southwestern region of the 

country and play a vital role in domestic cotton supply chain. A few numbers of 

cotton by-product industries like- oil extraction plant, seed crusher, soap factory 

also play important role in cotton supply chain in Bangladesh.  

Bangladesh cotton supply chain mostly regulated by cotton importers, buyers and 

behavior of the source country. Quick rise in cotton price to US$ 2.14/lb in 

January-March 2011 and dropped in the succeeding months due to the volatile 

behavior of China and India in cotton market, which affected Bangladeshi buyers 

badly. It is widely believed that these events will continue to have impact on the 

cotton industry for a foreseeable period of time. It is because the majority of 

Bangladeshi spinners have limited knowledge of commodity markets and the 

associated risks. Stability of the cotton supply chain, Bangladesh government 

should find reliable source and encourage buyers to buy cotton from the 

merchants who are the member of International Cotton Association (ICA). Price 

instability also affects the domestic production and due price dropping after a 

peak, the farmers are discouraged to grow cotton in next coming season. Cotton 

Development Board fixes seed cotton price every year considering the 

international market price to support the local farmers that facilitate the same 

selling price of locally produced cotton all over the country. 

Successful Technology for Regional Exchange 

CDB has generated 51 technologies till to date as follows: 

Table 12. Technologies generated by the Cotton Research in Bangladesh 

No. Discipline No. of Achievement 

1  Breeding            18 varieties  

2  Agronomy 16 technologies  

3 Entomology 7  technologies  

4  Soil Science 8 technologies  

5  Pathology 2 technologies  

Cotton production technologies in Bangladesh are given below Production 

Technology 

Land and Soil: High and medium high land is suitable in well drained. Loamy 

and Sandy loam soil is most suitable but clay loam and silty loam soil can be also 

selected. pH range  is about 6-7.5.  
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Seed Rate: 10 -11 Kg / ha (cultivated variety) and 3.75—4.50 Kg / ha for hybrid 

variety. 

Seed selection and Seed Treatment: Healthy, unbroken, pest and disease free 

seeds should be selected. Seeds should be kept in water for 3-4 hours before 

sowing. It is better to rub the wetted seeds by ash or dry soil. Seed should be 

treated by Cruiser @ 5g per kg seeds. Seeds should be soaked 40-50 minutes 

before sowing.  

Land Preparation: Land should be ploughed deeply in 3-4 times followed by 

laddering. Dibbling method of sowing may be followed in wet land or raising 

seedling in polybag. 

Sowing Seeds: Depending upon varieties mid June to 31 July is suitable. In 

adverse weather condition cotton seed can be sown up to 31 August. Hybrid seeds 

should be sown earlier.  

Spacing: 90 cm x 45 cm, depth: 2.5 cm- 3.5 cm 

Fertilizer Dose and application method: 

Table 13. Fertilizer dose, application time and method 

Name of 

fertilizer 

Quantity (kg/ha) 

Total Basal 1
st
 top 

dress 

(20-25 

DAS) 

2
nd

 top dress 

(40-50 DAS) 

3
rd

 top 

dress (60-

70 DAS) 

4
th
 top 

dress (70-

80 DAS) 

Urea 225-262 23-26 30-36 60-70 60-70 52-60 

TSP 225-262 75-82  75-90 75-90  

MOP 262-300 30-37 45-60 75-90 75-90 38-60 

Gypsum 112-150 30-37 45-52 45-53 45-53  

Boron 18-22 7-11 7.5  3.5  

Zinc 18-22 7-11 7.5  3.5  

Magnesium  18-22 7-11 7.5  3.5  

Fertilizer application method: Fertilizer and seeds should be applied in canal. In 

case of top dress needs to be done 5-6 cm away from canal and covered with soil. 

If fertilizer can not be applied at final land preparation then fertilizer may be 

given at the time of top dress. DMP can be applied at 40 and 60 DAP instead of 

TSP for higher yield. In this case urea fertilizer may be reduced to 18% (36-42 

Kg/ ha). 
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Foliar supply: Nutrient especially nitrogen, potassium, boron & zinc can be done 

as foliar spray 3-4 times with urea / DAP, MoP and Solubar boron @ 1.50-2 % 

(150- 200 g), 1-1.5 % (100-150 g) and 0.10-0.15 (10-15 g) mixed with 10 liter 

water and spray in the leaf after 60 DAP  at an interval of 10-15 DAS. 

Green manuring: Dhaincha and sunhemp is suitable for green manure crop. The 

selected land for cotton cultivation seeded with 50 kg / ha Dhaincha / sunhemp 

seed (as green manure) in the month of June. After 45-50 days all green manure 

crop properly mixed with the soil by ploughing the land. Seed should be seeded 

after well decomposed of green manure plants. 

Hormone spray: Hormone (Planifix / Flora) can be spray 3-4 times in the leaf 

after age of 50- 60 days at an interval of 7-10 days.  

Thinning and Gap Filling: Thinning is one of the major agronomical practices 

for optimum cotton production. 4-5 number of cotton seeds is sown in a same pit 

/hill, 10 days after germination keep two healthy plant in a hill. Twenty days after 

germination keeping one healthy plant in a hill with spacing 100 cm x 60 cm. 

Weed Control: The cotton field should be cleaned from weeds for 45 days. In 

Bangladesh weed are normally controlled through Human labour. In some cases 

weeds are controlled chemically. Normally weeding is done for three times at 25, 

45 & 65 Days after Sowing (DAS). 

Roughing: To keep the variety pure roughing is necessary in the cotton field. The 

variety other then cultivated variety (off type plant) should be roughed before 

bloom the flower. 

Irrigation: Cotton in Bangladesh is grown in a rainfed condition. If the land 

became dry during ball formation stage 2-3 irrigation is needed for optimum 

yield. Drain out excess water at the time of seedlings. 

Earthing up: Bottom of the plant should cover by soil after 40 days of sowing by 

spade followed by second top dressing of urea. 

Removal of vegetative branches and detopping: Plant age 40-45 days (at the 

time of flowering) 1-2 vegetative branches from the bottom should be cut for 

better growth and fruiting. Top most twigs should be cut after 90-100 days to 

protect vegetative growth. 

Disaster Management: After Zoe condition, 60-75 Kg DAP and 60-75 Kg MoP 

and 45-60 Kg Gypsum may be applied with earthing up soil.  
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Pest management: 

Name of insects: Boll worm and Spodoptera 

                                           

Control measures:        

 Hand picking is needed                                                                       

 Boll worm and Spodoptera  

 affected plant parts  

 (bud, leaf, flower and boll)  

 should be damaged. 

 Larva lives in colony on  

 the lower part of leaf  

 and damage the leaf. 

 50-60 Pheromane trap or Kartaf mixed with molasses may be used. Put 

branches of tree /bamboo on the field for bird’s seating so they can eat insect-

pest. Molasses taf should place at the top of the field (150 cm) 

 Spray Amamectin Benzoit (Proclam / Wonder/ Magic/ Protect) insecticides 1g 

in one liter of water.    

 Sypermetrin can spray at 20-25 days after sowing                  

@ 20-25ml per 10 liter water followed by 2nd spray after 7 days. 

Name of insects: Aphid, Jassid and White fly 

 

 

 

Control measures:                                                             

Spray Thiomethakson (Aktara / Spike / Ranova etc.) @ 0.3g / liter of water or 

Imidacloropid (Tido / Hotshort / Emitap / Bider / Empel / Confider / Current) @ 

0.5 ml / liter of water.                                                                  

Picture 4: Spodoptera         Picture 5: Boll worm

   ‡evjIqvg© 

     Picture 6: Jassid                      Picture 7: Aphid                        Picture 8: White fly 
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Disease Management: 

Boll rotten disease: 

Control measures:                                                             

 Use potassium fertilizer in adequate amount.  

 Remove older leaves at the bottom of plant.  

 Keep the field well drainage.   

 After boll formation (50-60 days after sowing)  

 spray insecticides, Bavistin/Kupravit (2.5 g/litre 

of water) and fungide, Pride @1 ml/litre at 15 

days intervals.                       Picture 9: Boll rotten disease 

Harvesting and storage: Well busting boll should collect by hand at 110-120 

days after sowing when (40-50%) boll splitted followed by 2
nd

  collection after 1 

month and 3
rd

  one after 1 month of 2
nd

 collection. After boll splitting keep the 

boll on the plant for well drying. Harvesting may be completed within 40-50 days. 

Thinning: After ten days of germination two healthy plants are kept per hill. 

After twenty days one plant is kept per hill. 

Gap Filling: After 8-10 days of germination, re-sowing of seed is done to the 

missing hill. 

Weed Control: The cotton field usually be kept weed free for the first 45 days 

manually. In some cases weeds are controlled chemically. Normally three 

weeding is done at 25, 45 & 65 days after sowing (DAS). 

Inter Cropping: Intercropping of cotton with red amaranths, radish, bottle gourd, 

pulses, sesame, groundnut etc are widely adopted by the farmers of Bangladesh. 

Pest control: Integrated Pest Management (IPM) tools have developed to control 

cotton pest. Some of the useful technologies are: 

1. Hand picking of bollworm larvae 

2. Use of pheromone trap 

3. Weekly scouting of cotton pest and ETL based spray of recommended 

pesticide. 

Constraints and Challenges of Cotton Research and Development 

The major challenges and constraints of cotton research and development in 

Bangladesh include: 

1. Development of high yielding short duration varieties 

 Cotton requires almost 6 months completing its life cycle. Bangladeshi 

farmers prefer to grow 3-4 four crops in a year. Thus, short duration cotton 

variety is highly desirable to  fit it with the existing cropping pattern. 
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2. Capacity building in cotton biotechnology research 

 In many developed and developing countries including India and Pakistan, 
great progress has been made in cotton biotechnology that contributed cotton 
genotype improvement with desirable traits. CDB has targeted to harness the 
benefit of biotechnology for the improvement of cotton. 

3. Development of Bt cotton varieties 

 CDB has initiated Bt cotton contained trial with the imported hybrid Bt cotton 
variety from China. CDB need to introduce Bt genes to the released varieties 
in Bangladesh. 

4. Development of stress tolerant varieties 

 Presently, CDB has no variety tolerant to specific stress and need to develop 
cotton varieties tolerant to biotic and abiotic stress. 

5. Improvement of regional cooperation 

 For the sharing of cotton germplasm and technology, the regional cooperation 
among the cotton research institutes within the SAARC region need to be 
strengthened. 

6. Climate change specially erratic rainfall  

 Heavy rainfall during the sowing time and drought during the flowering stage 
of cotton have reduced cotton yield significantly. Water management 
technology need to be generated for cotton production. 

7.   Price volatility/ instability 

 Annual fluctuation of cotton price has affected adversely in cotton production 
in Bangladesh. A regional mechanism to cope with price instability is 
necessary.  

Conclusion 

CDB has targeted to produce 6 -7 lakh bale (1 bale= 182 kg) of raw cotton in 

2020-21 in an area of 100000 ha. This will reduce the import dependency of raw 

cotton, contribute in edible oil, oil cake and will be a source of fuel wood for the 

farmer’s. This target can be achieved by expanding cotton cultivation in the low 

productive areas of Bangladesh. However, to sustain cotton productivity and 

profitability in those areas, CDB need to generate location specific sustainable 

technologies by combining traditional knowledge with advance biotechnological 

tools. Development of short duration as well as transgenic (Bt) cotton can 

increase cotton production and can contribute socio economic development of 

poor farmers of Bangladesh.  Cotton biotechnological research has progress a 

greater extent in many SAARC courtiers while the CDB is lag behind. Thus, 

initiation of collaborative project within the SAARC cotton growing countries is 

highly desirable to CDB. 
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For the greater benefits of cotton farmers in the SAARC region, it is necessary to 

develop research partnership among the cotton research institutes of this region 

for facilitating germplasm exchange and technology transfer as well as organizing 

training/workshop for the skill development of cotton researcher. 
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Introduction 

Bhutan, Kingdom of Bhutan, “Land of Thunder Dragon”, is a landlocked country 

in eastern Himalayas bordered by China in North and India in South with 

dramatic topography ranging from subtropical plains to steep mountains and 

valleys. Elevation rises from 200 m in the southern foothills to more than 7,000 m 

with great geographical diversity combined with equally diverse climate 

conditions contributing to Bhutan's outstanding range of biodiversity and 

ecosystems. Bhutan's economy is based on agriculture, forestry, tourism and 

hydroelectricity. Agriculture provides the main livelihood for 55.4% of the 

population.  

The detail information on cotton production and technologies is not documented 

except all have one response that is it was just inherited from their elders. 

However, product Gho (a national dress of men) are made from cotton known as 

“Mo-ngan Khamung- Cotton dress” with its varying type based on color pattern is 

well known with the people in most parts of the country as whole.  

Cotton Research and Development 

Since the cotton production in Bhutan follows indigenous or traditional 

production system with few plants in backyard. There is no systematic cotton 

variety development and production research, except that few varieties introduced 

from India through informal channels.  

However, the organic cotton project is planned to revive cultivation of organic 

cotton in Chimung village in Pemagatshel district which is at the verge of waning. 

Only a handful of community members are left who knows the art of cultivating 

organic cotton and make fabric out of it. Perhaps, they are the last of cotton 

growers in Bhutan. 

The project aims to re-establish the complete value-chain of organic cotton. 

Therefore, the project will entail two major phases: cultivation of the organic 

cotton and manufacturing of the organic cotton fabric. The organic cotton is 

cultivated without using any chemical fertilizers and the manufacturing of organic 

cotton fabric uses natural dyes to color the fabric than use inorganic commercial 

bleaches. 

mailto:bedofroses_143@hotmail.com
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The project will use traditional manufacturing tools and machines like wooden 

cotton gin, improvised cotton carding bow, traditional natural dyeing, wooden 

spinning wheel, and wooden handlooms which is locally available. The project is 

planned right on time when there are still skilled people living in the village who 

know organic cotton cultivation and manufacturing the fabric. The cultivation of 

cotton will be started as soon as the project is approved by Business Opportunity 

and Information Centre (BOIC). 

Cotton Value Chain and Market Practiced 

In Bhutan cotton seed product is not developed or processed. People produce 
cotton fabric products only. Till now they produce only “gho” due to its high 
market demand within the country although it has high potential for product 
diversification. 

Value Addition of Bhutanese Cotton 

Raw Materials  

Main raw materials used are as follows: 

1. Cotton 

2. Yang-Shaba(Strobilanthes cusia): To make black dye 

3. Zim-Shaba (Symplocos glomerata): To make Yellow dye 

4. Lani-roo:  used in dying purpose 

5. Jung (Turmeric fruit): for dying during yellow dye production as 
ingredient 

6. Ba-Tsho (rock with sour taste): used as ingredients during dying 

The 95% of the raw materials are locally produced through small scale plantation 

and few collected from Forest such as Lani-roo, Ba-Tsho and Zim-shaba. 

                 
                       Picture 10: Yang-Shaba Plant                                          Picture 11: Zim-Shaba  

                               (Symplocos glomerata)                                               (Strobilanthes cusia) 
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         Picture 12: Jung (Turmeric fruit)                     Picture 13: Lani-roo (Rubia sp) 

Name of Materials Used and its Purpose  

Ker-Shing: Used to separate cotton and seed 

           Seeds   Cotton      Ker-Shing 

 Picture 14: Ker-Shing 

Le-Khang: Used to soften cotton by beating the cotton with string tied on bow 

like cane stick. 

                   Le-Khang 

Picture 15: Le-Khang 
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Son-Dori: Used in kitting cotton 

         

Picture 16: Son-Dori 

Je-Nang: Used to arrange knitted cotton threads to make ready for dying 

           Je-Nang 

                             Picture 17: Je-Nang 

Shing-Chong: Container used for dying purpose 

 

                           Picture 18: Shing-Chong 
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             4. Je-Nang           3. Son-Dori              2. Le-Khang        1. Ker-Shing 

 

 

Picture 19: Sequence of Materials Used 

Cost Incurred in Producing Materials  

Rough estimate between Nu. 3500/- to Nu.4000/- 

Gender Involve and Their Role 

Male: mostly carry out the field work of producing raw materials, do 

helps in kitting of cotton threads & helps in dying 

Female: carry out all other works to produce product 

Product Made 

The community using locally available raw materials and old instrument 

produces 2 types of cotton- Gho:  

1. Serthra Gho; Yellow pattern 

2. Pangtsi Gho; white pattern 

 

Picture 20: Image of Pangtsi Gho 

The number of product produce varies with time available and experiences: 

however, average of one Gho is produce in 3 weeks. 

SEQUENCE 
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Products and Marketing  

The main cotton production areas are Sertha, Adang Mathra and Pangtsi in 

Bhutan. But the quantity of production is very less. Moreover, due to less number 

of workers and less availability of products, the market of cotton product is not 

fully commercialized yet. However, they are both sold within and out of 

community as per the demand. Cost of product varies as per the color pattern: 

Serthra: Nu.7000
1
/-, Pangtsi: Nu.6000/-, Adang Mathra: Nu. 5000/- 

Annual Income 

Average annual income through the sale of cotton products is Nu. 30,000/- in 

Bhutan 

Constraints and Challenges of cotton cultivation 

The community as whole has problems as follows: 

 Low quality cotton seeds that results low production 

 Unavailability and less access to dye raw materials such as Symplocos 

glomerata, Turmeric & Strobilanthes cusia. 

 Poor quality of instruments and materials used in carrying out any sorts of 

work in production of product (time & labor consumption due to low quality 

materials). 

Opportunity of cotton cultivation 

The production of such product from cotton in general have good potential to 

explore its market and help community as whole in many ways-solve the  

problems of workers, create employment and enhance rural livelihood. If the 

government provides them with modern facilities and materials and improved 

cotton seeds, the livelihood will be improved. 

Reference 

Bhutan cotton (2016). Retrieved from http://bhutancotton.com/farm/ 
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 Nu. Is Bhutnaese currency called Ngultrum, 1 US$ = Nu. 65.00 
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Introduction 

India grows all four cultivated species of cotton, diploids Gossypium arboreum 

and G. herbaceum (2n = 26) and tetraploids G. hirsutum (upland cotton) and G. 

barbadense (Sea Island/Egyptian cotton) (2n = 52). The country has pioneered 

hybrid technology and is the only country in the world growing cotton F1 hybrids. 

Area Production and Productivity 

In India, cotton is an important commercial crop cultivated on 11.88 m ha. area 

and has productivity of about 500 kg lint (2015-16). Though India occupies top 

position with regard to area and ranks second (352 lakh bales, 5.98 m MT) in 

production (after China), productivity remains low among the cotton producing 

countries. Cotton plays a key role in the National economy in terms of generation 

of direct and indirect employment.   

Over the years, country has achieved significant quantitative increase in cotton 

production. Area under cotton almost doubled in last six decades while the 

production increased by nearly twelve times from 30.6 lakh bales in 1950-51 to 

352 lakh bales in 2015-16 (Table 14 and Figure 5). The productivity has also 

increased from mere 92 kg lint/ha to 504 kg lint /ha in the corresponding period. 

Till 1970s, country used to import massive quantities of cotton in the range of 

8.00 to 9.00 lakh bales per annum. However, after release of first commercial 

hybrid H4 in 70’s and thereon improved varieties and hybrids complemented by 

Government’s special schemes like Intensive Cotton Development Program 

(ICDP) through successive five-year plans, cotton received necessary impetus. 

The country become self-sufficient in cotton production barring few years in the 

late 90s when large quantities of cotton had to be imported due to lower crop 

production and more requirements of the domestic textile industries.  

  

mailto:mvvenugopalan@gmail.com
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Table 14: Area, Production and Productivity of Cotton in India during last six 

decade  

Year Area 

(lakh ha) 

Production in lakh 

bales of 170 kg 

Lint Yield 

(kg/ha) 

1950-51 56.48 30.62 92 

1960-61 76.78 56.41 124 

1970-71 76.05 47.63 106 

1980-81 78.24 78.60 170 

1990-91 74.39 117.00 267 

2000-01 85.76 140.00 278 

2001-02 87.30 158.00 308 

2002-03 76.67 136.00 302 

2003-04 76.30 179.00 399 

2004-05 87.86 243.00 470 

2005-06 86.77 244.00 478 

2006-07 91.44 280.00 521 

2007-08 94.39 315.00 567 

2008-09 93.73 290.00 526 

2009-10 101.52 295.00 502 

2010-11 110.00 325.50 517 

2011-12 121.91 371.2 481 

2012-13 119.78 365.00 518 

2013-14 119.6 398.00 566 

2014-15 128.46 386.00 510 

2015-16 119.10 338.00 483 

Source: Cotton Advisory Board 
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Figure 5: India's Cotton Area, Production & Yield 
Source: Cotton Advisory Board 

Cotton Growing Regions 

Cotton is cultivated in three distinct agro-ecological regions/ zones -North, 

Central and South (Picture-21). 

North Zone: It comprises the states of of Punjab, Haryana and parts of Rajasthan 

and Uttar Pradesh, where cotton is grown under totally irrigated conditions on 

alluvial sandy to sandy-loam soils. The region is known for growing hirsutum and 

arboreum cottons.  This zone had the productivity of 484 kg lint per ha during 

2015-16. Mechanised cotton farming is practiced except for harvesting. After the 

introduction of Bt cotton, intra-hirsutum Bt hybrids are being extensively 

cultivated. Most of the Bt hybrids grown in these states tends to be susceptible to 

sucking pests particularly whitefly and Cotton Leaf Curl Virus Disease (CLCuD), 

taking a heavy toll on the productivity. Increasing area under diploids appears to 

be best alternative to contain the menace of whitefly and CLCuD in these areas.  

Central Zone: This zone comprises of primarily rainfed tract of Madhya Pradesh, 

Maharashtra and Gujarat ststes. Majority area is under black cotton (Vertisol and 

Vertic Intergrades). Soils are low in organic carbon, low in nitrogen and 

phosphorus but rich in potassium. Cotton productivity is low (444 kg lint per 

hectare) due to erratic monsoon. The percentage of irrigated area is much lower in 

the central and southern zones. In this zone, varieties of hirsutum, arboreum and 

herbaceum and intra and interspecific hybrids are grown as a mono-crop or as an 

intercropping system. Cultivation is done traditionally with bullock drawn 

implements and by manual labour. The central zone occupying more than 65% of 

the total area but contributes less than 62% to the total production 

South Zone: This zone comprise of the states of Andhra Pradesh, Karnataka and 

Tamil Nadu.  Soils of this zone are both black and red and poor in fertility. Cotton 
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cultivation is done both under irrigated and rain fed conditions. Varieties of  

hirsutum, arboreum, herbaceum and barbadense; and intra and inter specific F1 

hybrids are grown. The productivity in this zone was 593 kg lint per hectare in 

2015-16. The area is well known for growing long and extra long staple HxB 

hybrid and barbadense cottons. The south zone is occupying 20% of area and 

contributing nearly 24% in national production. 

 

Picture 21: Cotton growing regions/zones of India 

Era of Bt Cotton in India 

After introduction of Bt cotton in 2002, the cotton scenario in the country 

turnaround.  The cry1Ac gene from the soil bacterium Bacillus thuringiensis (Bt) 

has been inserted into cotton, a transgene, produce its natural insecticide protein 

in pant tissues that turned the cotton plant toxic to bollworms, a major cotton pest 

in Indian sub-continent. The details of different Bt Cotton events released in India 

from 2002 to 2010 are given in Table 15 and Figure 6. 

  

https://en.wikipedia.org/wiki/India
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Table 15. Details of Bt Cotton Events released in India in India, 2002 to 2010 

No Event Developer Year of 

approval 

Name of 

the gene 

Source 

Company/ 

Institution 

Number of 

Hybrids/ 

Varieties* 

1  MON 531  Mahyco/ 

Monsanto  

2002  cry 1 Ac Monsanto/ 

Mahyco 

205 

2  MON 15985  Mahyco/ 

Monsanto  

2006  cry 1 Ac + 

cry2AB 

Monsanto/Ma

hyco  

309 

3  Event-1  JK Agri- 

Genetics  

2006  cry 1Ac IIT, 

Kharagpur/ 

JK Agri-

Genetics 

33 

4  GFM Event  Nath Seeds  2006  cry 1Ab + 

cry1Ac 

 Nath Seeds 

(sourced from 

China) 

69 

5  BNLA 106 

Dharwad 

Event  

CICR 

(ICAR), 

UAS  

2008  cry1Ac UAS, 

Dharwad/CIC

R 

1 

6  Event 9124 Metahelix 2009 cry 1 C Metahelix  2  

Source: Clive 2010  

Bt cotton eliminates the need to use large amounts of broad-spectrum insecticides 
to control lepidopteran pests (particularly Heliothis armigera which reported to 
have developed resistance to pyrethroids).  

The yield per hectare was stagnant at about 300 kg/ha which rises jumped to 472 
kgs in the year 2005-06 and it reached to 567 kg per hectare in 2007-08. Though 
the productivity was still lower than the world average, country became the 
second largest producer of cotton after China and the number one global exporter 
of raw cotton (Table 16), yarn and textiles. The adoption of Bt cotton, has in real 
sense brought about the fundamental changes in the commercial and socio-
economic frame-work.  

Economic Benefits of Bt Cotton 

 Saving in the cost of spraying and the cost of insecticide due to reduction in 

the number of sprays required for the control of bollworm complex, 

 Saving in yield loss to the extent of 30% on an average because of retention of 

the bolls which would otherwise have been lost due to infestation by 

bollworm complex 

 Bt cotton hybrids registered reduction in spray from 2 to 6 across the states, 

with yield advantage of 2 to 4 q/ha 

https://en.wikipedia.org/wiki/Pyrethroid
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 Bt cotton technology will play a crucial role in making cotton pest 

management ecologically safer and economical 

 Bt cotton has replaced the area under straight varieties of desi and upland 

cotton and also non Bt hybrids. Area under Bt hybrids increased to the extent 

of 94% by 2014. However, most of the Bt hybrids are susceptible to sucking 

pests, particularly whitefly in North India and sap sucking pest in Central and 

South Zone. Of late susceptibility to pink boll worm has been reported.  

Table 16 : Cotton Export and Import statistics from 2005-06 in India 

Year 

Cotton Export Cotton Import 

Quantity in lakh 

bales of 170 kgs 

Value in 

Rs.crores 

Quantity in lakh 

bales of 170 kgs 

Value in 

Rs. 

Crores 

2005-06 47 3951.35 5 695.77 

2006-07 58 5267.08 5.53 752.29 

2007-08 88.5 8365.98 6.38 978.54 

2008-09 35 3837.13 10 1377.8 

2009-10 83 10270.21 6 1195.64 

2010-11 76.5 14483.31 2.38 1709.11 

2011-12 129.57 23488.59 7.51 1059.2 

2012-13 101.43 17462.87 14.59 2057.77 

2013-14 116.96 23153.24 11.51 2746.16 

2014-15 57.72 9499.87 14.39 2848.5 

2015-16* 70 -- 11 -- 

Note: Quantity as per CAB * Projected, Value: Approx as per DGCIS Kolkata 
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Figure 6: Spread of Bt cotton area from 2002-2014 

Cotton Research and Development 

Present structure of cotton research in India  

The ICAR-CICR (Nagpur), ICAR-CIRCOT (Mumbai) along with the AICRP on 

Cotton together conducts/coordinates the research work on cotton (Figure 7). The 

Central Institute for Cotton research, CICR, a national institute under the ICAR is 

the nodal agency for cotton production research. With its headquarters in Nagpur 

and regional stations at Sirsa (north India) and Coimbatore (south India), CICR 

conducts basic and strategic research on all aspects of cotton production. From the 

year 2000, it is also coordinating the TMC (Mini Mission I) being carried out in a 

networking mode with Agricultural Universities located in the cotton growing 

regions and sister ICAR institutes. The AICRP on Cotton with headquarters at 

Coimbatore has a network 22 research centres located in 11 cotton-growing states. 

AICRP on Cotton conducts multi-location and multi-disciplinary research on 

applied aspects of cotton including varietal development and evaluation/site-

specific modifications of agro-technologies. Research on post-harvest processing 

of seed cotton and value addition of cotton is carried out at the ICAR-CIRCOT 

(Mumbai). Its regional centres assist the AICRP on Cotton for fibre quality 

analysis of cultures and spinning test of varieties developed. 
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Figure 7: Structure of Cotton Research in India 

Source: Venugopalan et al 2016 ( in Press) 

Cotton Varietal Development  

Since establishment of (All India Coordinated Cotton Improvement Project) 

AICRP at Coimbatore in 1967 and CICR in 1976, utilization of genetic resources 

for varietal development in cotton got a boost. Consistent research efforts have 

led to the release of around 224 cotton varieties and several hybrids for the 

different cotton growing tracts (North Zone, Central Zone, South Zone) of the 

country (Table 17) that helped to realize enhanced production and productivity 

over the years. The most common Bt hybrids adopted by farmers are listed in 

Table 18. Most of the Bt hybrids belong to the long and extra long staple group. 

The germplasm accessions assembled from cotton growing Countries of the world 

have also been effectively utilized in the National breeding programme for 

development of commercial varieties and hybrids.  
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ICAR – Central Institute for Cotton Research has developed and released 26 

improved cotton cultivars including twelve varieties of Gossypium hirsutum, two 

varieties of Gossypium arboreum and one variety of Gossypium barbadense eight 

intra hirsutum hybrids, two interspecific hybrids and one intra – arboreum hybrid.  

Table 17: Important cotton varieties released for cultivation in different states of 

India 

Name of State Tetraploid cotton Diploid cotton 

North Zone   

Punjab F 1378, LH 1556, LH 900, F 

846, F 1054, LH 1134, F 505, F 

1861 

LD 327, LD 491, LD 694 

 

Haryana H 1098, H 777, HS 6, H 974, HS 

182, H 1117 

HD 107, HD 123 

Rajasthan RST 9, RST 875, G.Ageti, RS 

810 

RG 8, RD 18 

Uttar Pradesh Vikas  Lohit, CAD 4 

Central  Zone   

Madhya Pradesh Khandwa 2, Khandwa 3, 

Vikram, JK 4 

Maljari, Jawahar Tapti, 

Sarvottam  

Gujarat G.Cot 12, G.Cot 16, G.Cot 18 G.Cot 15, G.Cot 19, G.Cot 

13*, G.Cot 17*, GCot 21, 

G.Cot 23* 

Maharashtra DHY 286, Rajat, LRA 5166 AKH 4, AKA 5, AKA 8401, 

PA 183, PA 255, AKA 7, Y1, 

PA 402 

South Zone   

Andhra Pradesh L 389, L 603, Kanchana, LK 

861 

Srisailam, Mahanandi, 

Raghvendra*, Arvinda  

Karnataka Sharda, Abadhita, Sahana  DB 3-12*, Raichur-51*, 

DLSA 17 

Tamil Nadu MCU 7, MCU 5 VT, LRA 5166, 

Surabhi, Sumangala, MCU 12, 

SVPR 2, Suvin** 

K 10, K 11 

 

*G. herbaceum, **G. barbadense  
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Table 18: Popular Bt hybrids grown in India 

State  Bt Cotton Hybrid  

Punjab  Bioseeds 6588, Bioseeds 6488, RCH 773 and RCH 653  

Haryana  RCH 134, Bioseeds 6588, Bioseeds 6488 and RCH 134  

Rajasthan  Bioseeds 6488, Bioseeds 6588. Bioseeds 6488 and Bioseeds 

6588  

Madhya Pradesh  Ajeet 155, RCH 659, RCH 2, Jackpot, Jai and Dr Brent  

Maharashtra  ACH155, Ankur 3028, Mallika, ATM and Ankur Jai  

Gujarat  ACH 155, Ankur Jai, RCH 2 and Mallika  

Andhra Pradesh  Jadoo, Bhakti, Yuva, First Class, Mallika and ACH 155  

Tamil Nadu  RCH 2, RCH 20 (Ravi), Bahubali, Jadoo and Jackpot  

Karnataka  Kanak, Bahubali (MRC 7918) and Yuva  

Source:www.nfsm.gov.in/Publicity/2016-17/Final%20Report%20%20-20BT%20Cotton.pdf  

Final Report: Impact Evaluation & Socio Economic Study of Bt Cotton,  

Department of Agriculture & Cooperation, Ministry of Agriculture, Government 

of India, Krishi Bhawan, New Delhi 

Table 19: Technological characters of popular Bt. hybrids evaluated under rainfed 

condition at CICR, Nagpur 

Name  Seed cotton 

Yield 

(q/ha) 

2.5% Span 

length 

(mm) 

Uniformity 

ratio 
Micronaire Bundle 

Strength 

(g/tex) 

RCH - 144 Bt.  20.16 25.0 50.5 3.2 20.2 

RCH -138 Bt.  14.40 26.4 50 3.0 20.0 

JKCH-99 Bt.  18.66 26.6 50 4.6 20.9 

JKCH-666 Bt.  22.23 27.3 48.5 4.1 19.9 

Ranjit Bt.  

(NCS 913 )  

10.26 28.1 48.5 3.2 22.3 

Ankur 651 Bt.  18.34 28.4 47 3.9 21.3 

RCH- 2 BG II  14.06 28.4 48 3.2 22.9 

Kanak Bt.  

(NCS- 954 )  

17.51 29.1 50 4.1 24.1 
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Name  Seed cotton 

Yield 

(q/ha) 

2.5% Span 

length 

(mm) 

Uniformity 

ratio 

Micronaire Bundle 

Strength 

(g/tex) 

Kaveri 205 Bt. 29.44 29.4 49.5 4.4 22.5 

Mallika BG II  20.62 29.5 50 3.5 24.3 

Ankur 3032 Bt.  19.21 29.6 49 3.5 23.9 

Brahma BG I  20.88 30.1 46 3.3 24.0 

Vasant Bt. 

(Navkar-5)  

19.46 30.5 46 4.0 22.2 

MRC 7301  

BG II.  

25.24 30.6 46 3.8 25.0 

RCH - 584  

BG II  

16.74 
30.9 46.0 2.8 21.1 

Bunny BG II  22.91 31.0 46.5 3.5 25.4 

Akka Bt.  20.24 31.8 47.5 4.1 23.1 

ABCH-1220 

Bt.  

19. 40 32.9 45 3.8 22.1 

RCH -386 Bt.  15.14 33.3 45.5 3.2 23.1 

MRC 7918  

BG II.  

32.72 35.5 45 3.0 26.6 

NHH-44  

(non-Bt)  

16.05 23.8 50 3.2 19.3 

PKV Hy. 2 

(non-Bt)  
17.77 

26.7 48.0 3.8 21.7 

Cotton Production Technology 

Cotton based cropping systems: The major cotton based cropping systems are 

listed in Table 20. In the northern states of Punjab, Haryana and Rajasthan, double 

cropping is usually followed with cotton planted after the harvest of wheat or 

mustard.  In the dryland regions of central India cotton is either rotated with 

soybean or monocropped. Strip intercropping of cotton and pigeon pea is most 

prevalent in the central zone of Maharashtra and Madhya Pradesh. Cotton is also 
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intercropped with other food legumes in this region. In the irrigated areas of the 

southern states cotton is grown in a sequence with rice or rotated with chilli or 

tobacco. Common intercrops are legumes, chilli and onion in Karnataka. 

Table 20. Cropping sequences and intercropping system recommended in Cotton  

State  Sequential cropping Intercropping 

Punjab, 

Haryana, 

Rajasthan 

Cotton - Wheat,  

Cotton – Mustard,  

Cotton – Berseem 

No intercropping 

Madhya 

Pradesh 

Cotton ( Monocrop),  

Cotton-Jowar (2-year 

rotation),  

Cotton –Wheat 

Cotton + Black gram ( 1:1 or 2:1) 

Cotton +Soybean ( 2:1) 

Gujarat Cotton ( Monocrop),  

Cotton-Jowar (2-year 

rotation),  

Cotton –Wheat 

Hy Cotton + Groundnut 

Desi Cotton + Black gram 

Maharastra Cotton ( Monocrop),  

Cotton-soybean (2-year 

rotation) 

Cotton + red gram, Cotton + green 

gram/black gram/soybean/groundnut 

Karnataka Cotton ( Monocrop),  

Cotton –Wheat 

Cotton + Chilly/Onion (irrigated) 

Cotton ( DCH-32) + Rice ( high rainfall 

area) 

Tamil Nadu Cotton ( Monocrop),  

Rice - Cotton ,  

Rice-Rice-Cotton,  

Cotton-sorghum  

Cotton- Pulse- sorghum 

Cotton + Onion 

Cotton + Groundnut 

Cotton + Blackgram (paired row) 

Mixed cropping with horse gram & 

minor millets 

Andhra 

Pradesh 

Mono cropped,  

Cotton-Rice(Sequence),  

Cotton-Chilli, 

Cotton-Tobacco(2-year 

rotation) 

Cotton + Blackgram (1: 2) 

Cotton + pigeon pea 

Cotton+ Chilli 

Mixed cropping with Soyabean 

Source: Gopalakrishnan et al. 2010 

Seed rate and spacing 

Varieties are grown at closer row spacing while the hybrids are grown at wider 

row spacing. The spacing also depends on the soil type and whether the crop is 

irrigated or rainfed. Region wise seed rate and spacing is given in the Table 21.  
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Table 21:  Recommended seed rate and spacing of cotton in different states 

 Zone Species Seed rate (kg/ ha) Spacing (cm x cm) 

North G arboreum 12 67.5 x 30  

 G hirsutum 12-15 67.5 x 30 

 Hybrid 2-3 67.5 x 75 

Central  G herbaceum 10 60 x 30 

 G arboreum 10-12 60 x 30 

 G hirsutum 10 60 x 30-45 

 Hybrid 2-3 75-120 x 30-60 

South  G herbaceum 10 60 x 30 

 G barbadense 8 90 x 30 

 G hirsutum 10-12 60 x 30 

 Hybrid-irrigated 2-2.5 90-12 x 45-60 

 Hybrid-rainfed 2-3 60-90 x 60 cm 

Planting Method  

Because of the high cost of the Bt hybrid seed, a single seed is dibbed per hill by 

land. In the rainfed tracts of Central India, generally, square planting is the 

common practice as it facilitates in weed control.  Sowing is done by drill method. 

Balanced nutrition  

Initially, single nutrient concept with focus on the three primary nutrients (N, P 

and K) was the main approach to meet crop nutrient demands. Among the primary 

nutrients, emphasis was given to the application of N alone in adequate amounts 

but shifted from the single nutrient concept to the balanced fertilization (Blaise 

and Prasad, 2005). The dose depends on the type of the soil on which cotton is 

grown and whether it is irrigated or rainfed. Cotton grown on heavy soils are 

fertilized more than those grown on shallow soils. Also the hybrids are given 

greater amount of fertilizers than the varieties. A summary of the fertilizer 

schedule is provided in the Table 22. 
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Table 22: Fertilizer schedules (kg/ ha) of cotton varieties and hybrids 

Cotton type Rainfed/irrigated N P K 

Varieties 

G arboreum  Rainfed 40 20 0 

G hirsutum  Rainfed 60 30 30 

Hybrids 

G hirsutum  Rainfed 80-90 40-45 40-45 

G arboreum Rainfed 80 40 40 

G hirsutum Irrigated 120-150 60 60 

Irrigation (Water Management) 

About 97% of the area in north India and 43% in the south zone are irrigated.  

About 60% of the cotton is grown under rainfed conditions. Canals are the main 

source of irrigation, besides lift irrigation in some areas. In the north zone where 

cotton follows wheat, pre-plant irrigation is done to facilitate seed bed 

preparation. During the mid-season, cotton is sensitive to water deficits. Thus, 

cotton needs to be irrigated during flowering and boll formation stages to prevent 

fruit drop. Flooding is the common method of irrigation in the irrigated north 

India. In the rainfed regions, where the water availability is scarce, drip method of 

irrigation is followed to improve the efficiency. Considerable saving in water 

could be obtained from drip method of irrigation ranging from 20 to 76% in 

Gujarat, up to 50% in Maharashtra and elsewhere. Mico-irrigation systems are 

becoming popular in Maharashtra and Gujarat. 

Harvesting and Post-harvest Care 

In India, entire cotton is hand-picked by human labour involving about 450-1500 

man hours/ha with an average of 0.9 man-hours/kg of cotton. 

Insect and Disease Management 

Although around 1326 insects are recorded on cotton, only a dozen of them are 

harmful to cotton in. Dominant among them are the sucking pests (leaf hoppers, 

whiteflies, thrips and aphids) and bollworms (American, spotted and pink 

bollworms) are the major lepidopteran pests on cotton in India. Apart from these 

mealy bugs, mirids, mosquito bug have been sporadically reported while leaf 

hopper is the most dominant pest in the Central Zone, India whitefly is 

predominant in the North zone. White flies that transmit the cotton leaf curl virus. 
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IRM and IPM strategies have been effectively deployed to manage insect pests of 

cotton. With the introduction of Bt Cotton Hybrids in 2002, bollworms have been 

effectively managed. Of late, the pink bollworm populations from Gujarat, 

Andhra Pradesh, Karnataka, and Western Maharashtra have developed resistance 

to Cry toxins (Cry1Ac and Cry2Ab ) present in Bt cotton.  

Disease causes losses ranging from 14.76 to 94.5 per cent depending upon crop 

stage, environmental condition and cultivar grown. Major diseases prevalent in 

India are Bacterial blight (caused by Xanthomonas citri subsp. Malvacearum), 

Cotton leaf curl virus (caused hy Gemini virus), Grey mildew (caused by 

Ramularia areola), Fusarium/verticillium wilt (caused by Fusarium oxysporum 

f.sp. vasinfectum and Verticillium dahlia, Root rot (caused by Rhizoctonia solani 

and Rhizoctonia bataticola), Leaf spot/blight (caused by Alternaria sp., 

Cercospora gossypina, Myrothecium roridum) and Charcoal rot (Macrophomina 

phaseolina). Under irrigated conditions Reniform nematode (Rotylenchulus 

reniformis) and root knot nematode (Meloidogyne incognita ) are known to cause 

economic losses in cotton).  Disorders caused due to abiotic stresses including 

leaf reddening and Parawilt/Sudden wilt have intensified after the introduction of 

Bt hybrids. 

Present Status of Indian Cotton/Textile Industry 

The Indian textile sector is the second largest provider of employment after 

agriculture. It contributes about 14% to the industrial production, 4% to the GDP 

and 17% to India’s export earnings. About 65% of the textile production and 75% 

of the India’s textile exports are based on cotton. India accounts for 5% of the 

global textile and apparel trade. The breakup of exports include cotton fibres 

(9%), cotton yarn, fabrics and made ups (23%), manmade textiles (14%), 

garments (39%), handlooms and handicrafts (11%) and others (4%). More than 

95% of Indian cotton is ginned and double roller gins.  

The textile industry has two broad segments. First, the unorganised sector consists 

of handloom and handicrafts, which are operated on a small scale and through 

traditional tools and techniques. The second is the organised sector consisting of 

spinning, apparel and garments segment which apply modern machinery and 

techniques such as economies of scale.  The decentralised power looms/ hosiery 

and knitting sector form the largest component of the textiles sector.  Salient 

features of Indian textile industry: 

 A strong raw material production based, a vast pool of skilled and unskilled 

personnel, cheap labour, good export potential and low import  

 It is fully vertically integrated across the value chain, extending from fibre to 

fabric to garments. 
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 India is the largest exporter of yarn in the international market and has a share 

of 25% in world cotton yarn exports 

 India accounts for 12% of the world’s production of textile fibres and yarn.  

 With 47 million spindles and 0.75 Mn open – end Rotors, India has the second 

largest spinning capacity. It produces 4700 Mn kgs spun yarn of which 3400 

Mn kgs (73%) is cotton yarn. Indias 1943 spinning mills produce yarn ranging 

from very fine (200 counts) to coarse (2 count). In terms of spindle age, the 

Indian textile industry is ranked second, after China, and accounts for 23% of 

the world’s spindle capacity 

 Around 6% of global rotor capacity is in India 

 The country has the highest loom capacity, including handlooms, with a share 

of 61% in world loomage. 

 There is a separate Ministry of Textiles which responsible for policy- 

planning, development, export promotion and regulation of the textile industry 

in India. 

Cotton Marketing and Value Chain 

Row cotton called seed cotton or Kapas is sold in India. The APMC (Agriculture 

Produce Marketing Committee) is the primary market infrastructure through 

which farmers trade their produce. These markets facilitate weighing, grading, 

process of sole and payment. The APMC also provides facilities for storing, 

boarding and lodging for buyers. There are 7062 functional market yards (locally 

called mandis) at present. Presently three agencies are involved in cotton trade. 

1. Private sector – trades, ginnery owners, (as individual business proprietors), 

partnership firms and private limited companies. 

2. Cotton corporation of India (CCI) a public sector agency undertaking price 

support operations in cotton. 

3. Cooperative sector 

About 80% of the cotton is marketed by the private channels and the remaining 

20% through CCI and Cooperatives. Some aggregators also collect raw cotton 

(Kapas) from farm gate of farmers, consolidate it across farms and sell the 

consolidated produce to the ginneries located nearby. 

The cotton value chain in India begins with the production of cotton, post 

procurement of raw cotton and culminates in the textile and garment producers. 

Along this chain (figure 8) several value added products / by-products are 

obtained (Kotak, 2015). 
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Figure 8:  Cotton Value Chain 

Cotton seed is an important by-production used by the oil industry. About 1.4-1.5 

million tonnes of cotton seed oil is produced annually. 

Success stories in recent years 

a) High Density Planting System for High Cotton Yields  

- HDPS with short duration varieties is a viable option for improving 

productivity 

- Early maturing semi-compact varieties with short sympodia such as Suraj, 

Anjali, PKV-081, NH-615, F2383, ADB 39 (G hirsutum) and Phule 

Dhanwantary, AKA07 and HD 123 (G arboreum) are amenable for HDPS.   

- The advantages of HDPS systems include: 

 Early crop maturity and higher production on areas with short growing 

season 

 Suitability for rainfed cotton production on shallow and medium deep 

soils where cotton crop invariably experiences terminal drought. 

 Synchronous bursting making plants amenable to mechanical harvesting 

 Smaller window for protection against bollworms and hence lower 

insecticide requirement and reduced production costs 

 Absence of leaf reddening and negligible incidence of para-wilt 

- Several on participatory demonstrations were conducted during last three 

with able support of SAUs, State Governments, NGOs and KVKs in 11 
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cotton growing states. Despite wide variation in the behavior of monsoon 

across locations and years, high yields of 25 to 30 quintals per hectare of 

seed-cotton were obtained by several farmers. The cost of cultivation was 

Rs 20,000 to 25,000 per hectare. Net profit ranged from Rs 12,000 to 90,000 

per hectare. 

b) e-Kapas and weekly advisories 

ICT and mobile phone technology is being used to implement a novel extension 

mechanism called “e-Kapas network” for effective knowledge transfer among 

Indian cotton growers.  Reaching out to nearly 2 lakh farmers across 11 cotton 

growing states in 9 local languages as voice messages. The programme is 

implemented across 18 centres including SAUs with CICR Nagpur as Lead 

centre. Total 65 lakh pre-recorded automatic phone calls on a range of topics were 

sent to the registered farmer. Recently, to combat whitefly menace, a total number 

of 146 message advisories on cotton were sent at a total of 10, 20, 217 voice mail 

messages to 72,114 farmers in north India. 

 CICR releases weekly advisories in English and 8 Indian languages every 

Wednesday on the institute web page http://www.cicr.org.in/weekly_ 

advisory. htm. These advisories are also sent every week to the Directorate 

of cotton development, State Department officials and all KVKs of cotton 

growing states all through the year. Pest and disease alerts are being sent 

every week to the ADG (PP), ICAR every week by CICR scientists. 

c) Insecticide Resistance Management 

IRM aims to bring about a radical change in the farmer perceptions on pesticide 

usage in cotton thereby bringing about a drastic reduction in the overall use of 

pesticides and a concomitant decrease in insecticide resistance in cotton pests. 

 The Insecticide resistance Management module is being implemented by 

CICR, Nagpur through SAU’s, ICAR and recognized agriculture 

organizations in collaboration with State Department of Agriculture. 

Implemented in specific districts of 11 cotton growing states depending on 

pest situation viz. Punjab, Haryana, Rajasthan, Gujarat, Madhya Pradesh, 

Maharashtra (Nagpur, Wardha, Akola, Parbhani), Andhra Pradesh, Odisha, 

Karnataka (Raichur, Dharwad), Tamil Nadu and West Bengal. The 

programme is being implemented since 2002.  During the period 2012 - 

2015: the IRM strategies were disseminated by 24,613 farmers in 42,231.82  

ha in a total of 445 villages of 22 districts from 10 different states across 

India. The yield increases translated to a net additional benefit of Rs 65.6 

crores and a saving on reduction in insecticide use accounting for Rs 11.56 

crores, thus adding up to a total additional benefit of Rs 77.16 crores.  
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Constraints and Challenges for Cotton Research and Development 

1. Genetic erosion and narrowing of genetic diversity in the cultivated 

varieties and hybrids makes the crop valuable (Vision 2050, 2015). 

2. Non availability of public sector Bt cotton varieties. Currently cotton 

farmers are solely dependent on hybrids produced by private sector. 

3. Low productivity levels (around 500-550 kg lint/ ha). 

4. Rising production costs and declining profit margin.  

5. Fibre quality – Most of the currently grown Bt hybrids are long/extra long 

category but declining micronaire and reduction in strength in later 

pickings is a cause concern (Kranthi 2015).  

6. Decline in partial factor productivity of inputs particularly fertilizers. This 

could be due to soil fatigue. 

7. Low soil organic carbon content of cotton growing soils and non 

availability of organic manures in sufficient quality and non-adoption of 

soil regenerating cropping systems. 

8. Imbalanced fertilizer use (more N) and micro nutrient deficiencies in soil 

resulting in increased insect pests, insect resistance to insecticides and 

concomitant increased insecticide use. Despite the wide spread adoption of 

Bt hybrids the expenditure on insecticides increased from Rs. 2385/- per 

ha in 2002 Rs. 2429 / ha in 2012. 

9. Non availability of irrigation facilities even to provide protective, life 

saving irrigation in 60% of the planted area. 

10. Climate change, erratic monsoon and aberrant distribution of rainfall. 

11. Non availability of low cost machines (sowing, picking) for adoption by 

small farmers. Labour shortage and enhanced wages. 

12. Heavy incidence of (a) Sucking pests – leaf hoppers and white fly (b) 

disease – cotton leaf curl virus and (c) Abiotic stress – leaf reddening, para 

wilt. 

13. Resistance of pink bollworm to BG II Bt cotton.  
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Introduction 

Cotton, (Gossypium sp.), the world's leading natural fibre and an important 

oilseed crop, has long been a focus of genetic, systematic and breeding research. 

The genus, Gossypium that belongs to the family ‘Malvaceae’ and tribe 

‘Gossypieae’, comprises about 52 species of which 47 species are diploid 

(2n=2x=26) and five allotetraploid (2n=4x=52) distributed throughout the arid 

and semi-arid regions of Africa, Australia, Central and South America, the Indian 

subcontinent, Arabia, the Galapagoes and Hawaii (Fryxell, 1979; 1992; Stewart et 

al., 2015; Grower et al., 2015). The diploid Gossypium species falls into eight 

cytological groups designated as ‘A’ through ‘G’ and ‘K’, while allotetraploid 

species are designated with ‘AD’ genome. Of the 52 Gossypium species, only four 

are cultivated. India has the distinction to commercially exploit all four species; 

two are Asiatic diploid G. arboreum and G. herbaceum and two allotetraploid G. 

hirsutum and G. barbadense. G. hirsutum, popularly known as upland cotton, 

alone accounts for about 90% of the world cotton production. The country has 

also pioneered hybrid technology and is the only country growing cotton F1 

hybrids in the world. 

Cotton Genetic Resources  

Plant genetic resources are the foundation and key drivers of any improvement 

programme. India’s cotton gene bank is the second largest in the world after USA. 

A rich repository of cotton germplasm consisting of geographically diverse 

germplasm accessions of Gossypium hirsutum (8413), Gossypium barbadense 

(305), Gossypium arboreum (1936) and Gossypium herbaceum (565) are being 

maintained and conserved in the Gene bank of ICAR – Central Institute for 

Cotton Research, Nagpur. Further, wild species of Gossypium (26), perennials 

(253) and races viz; G.hirsutum (7), G.barbadense (1), G.arboreum (6), 

G.herbaceum (1), (40) synthetic polyploids and their derivatives are being 

maintained in field Gene bank. 

The gene bank is an invaluable treasure of a wide range of economically 

important quality traits that can be sourced and pyramided into cultivars with 

resistance to biotic and abiotic stresses, fibre quality traits and yields attributes 

and are suitable for specific agro-ecological situation in the country. The gene 

mailto:vijayvnw@yahoo.com
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bank provides powerful opportunity to combat the challenges posed by climate 

change uncertainties.    

Unique Germplasm: Genotypes unique for specific traits such as morphological, 

economic or quality traits are being regularly added to the existing germplasm. 

Fourty nine genetic stocks (Gossypium hirsutum - 27, Introgressed – 6 and 

Gossypium arboreum – 16) have been registered for their unique, novel and 

distinct characteristics. These would serve as an important source for specific 

traits and unique morphological markers. 

Varietal Development: Cotton varieties 

In India, the varietal improvement work in cotton started as early as in 1904 with 

the establishment of Agricultural Departments in various states. It was further 

strengthened in 1923 when Indian Central Cotton Committee (ICCC) was 

constituted. The varietal improvement work got momentum with the inception of 

All India Coordinated Cotton Improvement Project (AICCIP) in April, 1967 at 

Coimbatore and CICR at Nagpur in 1976. After inception of AICCIP, about 224 

varieties and hybrids for the different cotton growing tracts (North Zone, Central 

Zone, South Zone) of the country were released for commercial cultivation. 

Cultivation of improved varieties and hybrids helped to realize enhanced 

production and productivity over the years. The germplasm accessions assembled 

from cotton growing countries of the world have also been effectively utilized in 

the National breeding program for development of commercial varieties and 

hybrids.  

Table 23: Cotton varieties released for cultivation in different states of India 

Name of State Tetraploid cotton Diploid cotton 

North Zone   

Punjab (Ludhiana and 

Faridkot) 

F 1378, LH 1556, LH 900, F 

846, F 1054, LH 1134, F 505, F 

1861 

LD 327, LD 491, LD 

694 

 

Haryana (Hisar) H 1098, H 777, HS 6, H 974, HS 

182, H 1117 

HD 107, HD 123 

Rajasthan (Sriganganagar 

and Banswara) 

RST 9, RST 875, G.Ageti, RS 

810 

RG 8, RD 18 

Uttar Pradesh (Kanpur) Vikas  Lohit, CAD 4 
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Name of State Tetraploid cotton Diploid cotton 

Central  Zone   

Madhya Pradesh 

(Khandwa and Indore) 

Khandwa 2, Khandwa 3, 

Vikram, JK 4 

Maljari, Jawahar 

Tapti, Sarvottam  

Gujarat (Surat, Talod, 

Bharuch, Charodi and 

Junagarh) 

G.Cot 12, G.Cot 16, G.Cot 18 G.Cot 15, G.Cot 19, 

G.Cot 13*, G.Cot 

17*, GCot 21, G.Cot 

23* 

Maharashtra (Akola, 

Nanded, Rahuri and 

Jalgaon) 

DHY 286, Rajat, LRA 5166 AKH 4, AKA 5, 

AKA 8401, PA 183, 

PA 255, AKA 7, Y1, 

PA 402 

South Zone   

Andhra Pradesh (Guntur) L 389, L 603, Kanchana, LK 861 Srisailam, 

Mahanandi, 

Raghvendra*, 

Arvinda  

Telangana (Nandyal) L 389, L 603, Kanchana, LK 861 Srisailam, 

Mahanandi, 

Raghvendra*, 

Arvinda  

Karnataka (Dharwad, 

Arbhavi and Siruguppa) 
Sharda, Abadhita, Sahana  DB 3-12*, Raichur-

51*, DLSA 17 

Tamil Nadu (Coimbatore, 

Kovilpatti and 

Srivilliputhur) 

MCU 7, MCU 5 VT, LRA 5166, 

Surabhi, Sumangala, MCU 12, 

SVPR 2, Suvin** 

K 10, K 11 

 

*G. herbaceum, **G. barbadense  

Cotton Hybrids  

The work for developing commercial hybrids in tetraploid cotton was initiated as 

early as in 1930 at cotton Research Station, Surat, but the dream of cotton hybrids 

came true after 40 years in 1970. In India, hybrid cotton era started since 1970 

with the release of World’s first cotton hybrid “H4” from Cotton Research 

Station, Gujarat Agricultural University, Surat (Patel, 1981). Dr. C.T. Patel 

developed developed Hybrid “H4”, who is rightly called as father of Hybrid 

Cotton. Because of its high yield potential and wide adaptability, it became very 

much popular among the farmers in Gujarat and in neibouring states such as 
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Andhra Pradesh, Karnataka, Maharashtra and Madhya Pradesh. Two years later, 

“Varalaxmi”, the world’s first interspecific hybrid between G. hirsutum and G. 

barbadense was released for cultivation in Karnataka state. It also spread to other 

states such as Tamil Nadu, Andhra Pradesh and Maharashtra under irrigated 

areas. With the success of these two hybrids, heterosis breeding got momentum in 

the country and several hybrids in tetraploid cottons and few in diploid cottons 

were released for commercial cultivation.  

The cotton hybrids may be divided into two categories, viz. (1) conventional 

hybrids – developed by normal hand emasculation and pollination, and (2) male 

sterility based hybrids – use of male sterility to produce F1 hybrids so as to get rid 

of manual emasculation.  

With a view to reduce the cost of hybrid seed production, efforts were made to 

develop hybrids using genetic or cytoplasmic male sterile lines. The first genetic 

male sterility (GMS) based hybrid “Suguna” was released in 1978 from Central 

Institute for Cotton Research, Regional Station, Coimbatore for Tamil Nadu. 

However, this hybrid could not become popular mainly due to poor yield than the 

conventional hybrids. Efforts were also made to develop Cytoplasmic Genic Male 

Sterility (CGMS) based hybrid cotton. The first CGMS based cotton hybrid “PKV 

Hy3” was released for commercial cultivation in Vidarbha of Maharashtra State 

from Cotton Research Station of Punjabrao Deshmukh Krishi Vidyapeeth 

(PDKV), Akola in 1993. However, yield of CGMS based hybrid was also 10-15% 

lower than the conventional hybrid developed using the same parents.  

In diploid cotton as well, hybrid development efforts were made and G Cot Hy 

DH 7 first interspecific hybrid in diploids involving G. arboreum and G. 

herbaceum was released by GAU, Surat in 1985. Twenty two hybrids in diploid 

cotton which include one interspecific and 18 intra-arboreum were released for 

commercial cultivation until 2016. Of the 22 hybrids, 12 are from public 

institutions while 7 are from private seed companies. The main constraint in the 

spread of diploid hybrids for cultivation is the non-availability of hybrid seed due 

to low seed setting in diploids.  

Table 24: Popular Non Bt hybrids in India 

Name of State Tetraploid cotton Diploid cotton 

North Zone   

Punjab  FHH 209, F 2276, FATEH, LHH 

144 

DDH 11, Moti (LMDH 8), 

PAU 626 H (FMDH-3), 

FMDH-8, FMDH-9 

Haryana  DHANLAXMI , OM SHANKAR,  AAH1, CICR-2, AAH 32 

Rajasthan  MARU VIKAS RAJH-9 
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Name of State Tetraploid cotton Diploid cotton 

Uttar Pradesh  - - 

Central  Zone   

Madhya  LAHH 4 and JKHy-1 and JKHy-2, 

JKHY 11 

- 

Gujarat  H 4 , H6, H8, H10 DH 7, DH9, 

Maharashtra  PKV hy 2 and NHH 44, NHH 250, 

SAVITRI, RHH 195, NHH 302, 

CICR HH 1 

AKDH-7, AKDH-5, PhA 

46 

South Zone   

Andhra Pradesh  LAHH 1, LAHH 4, NHB 80 - 

Telangana LAHH 1, LAHH 4, NHB 80 - 

Karnataka  VARALAXMI , DCH 32, DHB 

105 and DHH 11, RAHH 455 

DDH 2 

Tamil Nadu  Savita, TCHB 213, Surya and 

Sruthi, TSHH 0629, CBS 156, 

Suguna 

- 

ICAR – Central Institute for Cotton Research has developed and released 26 
improved cotton cultivars including twelve varieties of Gossypium hirsutum, two 
varieties of Gossypium arboreum and one variety of Gossypium barbadense eight 
intra hirsutum hybrids, two interspecific hybrids and one intra – arboreum hybrid.  

Status of Introgressive Hybridization in India 

The wild species of Gossypium forms an important source of desired genes 
intended to be transferred for improving the cultivated varieties through 
hybridization, back crossing and polyploidy breeding (Narayanan and 
Sreerangasamy, 1973). Among the most desirable attributes considered for 
transfer from wild species are fibre strength and fineness, resistance to sucking 
pests, bollworm tolerance, resistance to diseases such as bacterial blight, grew 
mildew etc, morphological attributes such as hairy leaf types with trichome or 
glabrous leaf type, gossypol gland delayed morphogenesis etc. lint yield attributes 
and other economic attributes to the cultivars assumes importance in breeding 
programs  

Interspecific hybridizaiton between diploid and tetraploid cottons initiated at 
Surat in early twenties provided the base for development and spread of G. 
hirsutum varieties in India. The interspecific cross of CO2 (G. hirsutum  G. 
tomentosum) yielded CTOM cultures at Surat. The material has flashy velvety 
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hairy leaves, which showed high degree of tolerance to drought as well as sucking 
pests (Mehata et al. 1985). Derivatives of G. hirsutum x G. tomentosum were 
utilized to develop varieties like B-1007, Badnawar-1, Khandwa 2, SRT -1. 
Aroyga, a G. hirsutum variety, was developed from interspecifc cross between G. 
hirsutum and G. anomalum (B1), at Central Institute for Cotton research, Nagpur 
and was released for rainfed cultivation in the Central Zone. Immunity to 
Bacterial blight and tolerance to sucking pests were introgressed into this variety 
from the wild species G. anomalum. 

Introgression breeding involving tetraploids and diploid cultivated species was 
attempted at Parbhani (Deshpande et. al. 1991), at Dharwad (Kulkarni et. al.  
1998) and at Rahuri (Mehetre et. al. 2002; 2004). Ansingkar et.al (2001) 
introgressed leaf anatomical characters of G. arboreum into G. hirsutum and 
developed lines with jassid and drought tolerance. 

Improved fibre quality (viz. fibre length and strength) has been introgressed into 
G. hirsutum (AD)1 from G. thurberi (D1), G. raimondii (D5) and G. barbadense 
(AD) 2. Similarly, ginning percentage has been improved through the use of G. 
armourianum (D2-1). Two long staple varieties of upland cotton viz. MCU 2 and 

MCU 5 were obtained by long term selection from crosses between G. hirsutum 
and G. barbadense. Introgressed lines viz. AKH 2053, TCH 1648 and TCH 1651 
were found to give high yield coupled with long staple and strong fibre. High 
fibre strength of 33 to 35 g/tex was transferred to G. arboreum (A2) and G. 
hirsutum (AD)1 lines from G. anomalum (B1). Long staple G. arboreum varieties 
AKA 8401 was obtained from cross between G. arboreum and G. anomalum.   

Population Improvement 

Development of random mating populations using genetically diverse germplasm 
lines and elite cultivars following bulked-pollen method for pollination found to 
be most effective to increase variability for most of the economic traits in the 
population and increase of seed cotton yield to the extent of 9.76 to 42.2%.  
Further, breakage of genetic linkages and reduction in correlation between fibre 
quality traits after four cycles of random mating has also been reported 
(Waghmare et al, 2014). The random mating population developed would serve as 
a ‘National genetic resource’ for selecting superior recombinants with improved 
agronomic and fibre traits. An improved genotype with high GOT (>40%) and 
tolerant to Bacterial leaf blight and fibre strength has been identified from the 
random mating population and registered as unique germplasm. 

Genetic Enhancement 

In the past, crop improvement has led to narrowing down of genetic base resulting 
in slower progress (genetic gain) in plant breeding and increased risk of genetic 
vulnerability. This has resulted in the accumulation of unused potential 
germplasm. To remove these bottlenecks and to create superior gene pools, 
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genetic enhancement or pre-breeding has been initiated at CICR to enhance the 
value of germplasm. We have been successful in increasing boll weight, fibre 
strength and ginning outturn to some extent. 

Significant Achievements 

In India, remarkable progress has been made in cotton breeding after 
independence. The major achievements are as under- 

Improvement in yield: Seed cotton yield and lint yield are the two measures of 
cotton productivity. Yield of fibre or lint is considered to be most important 
component. Further, boll number per plant and boll weight are the major yield 
components. The present average (2015-16) lint yield of cotton is 504 kg/ha 
which was only 81 kg/ha during 1947-48. Moreover, the present average seed 
cotton yield of best variety/hybrid is 30-50 q/ha which was only 15 q/ha during 
1947-48. This increase in cotton yield could be achieved through development of 
high yielding varieties and hybrids. Successful exploitation of heterosis (hybrid 
vigour) in cotton on commercial scale started with the release of first hybrid ‘H4’ 
in 1970 and subsequent release of hybrids for cultivation in south and central 
cotton growing zones. Besides hybrids, superior varieties have been released in all 
cotton growing states of India. The first cotton hybrid i.e. H4, recorded seed 
cotton yield upto 100 q/ha under ‘Telephone system’ of cotton cultivation under 
Gujarat conditions. Hybrids with high yield potential have also been released in 
diploid cottons (Table 25).  

Table 25: Cotton varieties developed through interspecific hybridization 

Cultivars released Species involved 

Badnawar 1, Khandwa 1, Khandwa 2  G. hirsutum x G. tomentosum  

SRT 1, Deviraj (170 CO2), Gujarat 67 G. hirsutum x G. arboreum  

Devitej (134 CO2-M) G. hirsutum x G. herbaceum  

MCU 2, MCU 5 G. hirsutum x G. barbadense  

PKV 081 G. hirsutum x G. anomalum  

Rajat  G. hirsutum x (G. thurberi x G. anomalum) 

AKA 8401 G. arboreum  x G. anomalum  

Arogya  G. hirsutum x G. anomalum  

Hybrids  

Varalaxmi, DCH 32 (Jayalaxmi), DHB 105 G. hirsutum x G. barbadense  

DDH 2, DH 7, DH 9, MDCH 201 G. herbaceum x G. arboreum  

NBN 12, TCHB 213, HB 224, Sruthi  G. hirsutum x G. barbadense  
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Improvement in Fibre Quality: Cotton fibre quality characters include fibre 

length, strength, fineness, maturity, uniformity, fibre elongation and also spinning 

capacity. Significant achievements have been made in fibre quality especially 

fibre length and spinning capacity. MCU 5 was the first extra long staple variety 

of G.hirsutum released in India having fibre strength of 32 mm and fibre strength 

of 30 g/tex. In G.barbadense, release of variety Sujata resulted in significant 

breakthrough in quality improvement. It was capable of spinning 100 counts and 

was comparable to several Egyptian and Sudan types. In G.barbadense, release of 

variety Suvin which is capable of spinning 120 counts, is a distinct landmark in 

the quality improvement in India. This variety is cultivated in Tamil Nadu and is 

comparable to Egyptian Giza 45 in quality. At present, the staple length of best 

variety is 37 mm and spinning ability is 120 counts while in 1947-48, the best 

variety had 24 mm fibre length and spinning at 28 counts. Thus, significant 

improvement has been made in fibre length and spinning capacity. Moreover, 

long staple varieties have also been released in G.arboreum. The long staple 

varieties of G.arboreum with fibre length of >30mm and bundle strength of > 30 

g/tex have been developed.  

Insect and Disease Resistance:  In India, work on insect and disease resistance 

breeding has been extensively reviewed by various workers. In upland cotton, 

variety MCU 5 VT resistant to Verticillum wilt, jassid resistant varieties (B 1007, 

SRT 1, Khandwa 2, DHY 286, PKV 081) and hybrids (PKV hy2 and NHH 44) 

and whitefly resistant varieties LK 861 and Kanchana have been released. In 

G.arboreum and G.herbaceum, all the varieties released after 1967 are resistant to 

Fusarium wilt (Table 26) 

Table 26:  Insect and Disease Resistant varieties and hybrids 

Insect Varieties/ hybrids 

Jassid  

 

B 1007, SRT 1, Khandwa 2, DHY 286, PKV 081, PKV Hy2, 

NHH 44, JKHy-2 

Whitefly  Kanchan, Supriya, LK 861, L 389 

Bollworm Abhadita, L 603, L 604, Sahana  

Disease  Varieties/ hybrids 

Bacterial blight  MCU 10, L 389, L 604, LAHH 4, Arogya  

Root rot MCU 10 

Fusarium wilt  G.Cot 11, G.Cot 13, AKA 8401 

Verticillium wilt  MCU 5 VT, Surabhi  

Leaf curl virus  LHH 144, RST 875, CSHH 198, HHH 287 



69 

Earliness: Early varieties (early maturity) permit multiple cropping system, 

escape from late season pests, reduce costs on pesticidal sprays and crop 

management resulting in reduction in the cost of cultivation. Maturity of most of 

the earlier cotton varieties was 240-270 days. Whereas, hybrids maturity duration 

of 230-240 days. This maturity duration has been reduced from 270 days to 170 

days in case of varieties and from 240 days to 180 days in case of hybrids. Variety 

LRK 516 matures in 170 days and hybrid H 8 matures in 180 days. Early 

varieties/ hybrids have less incidence of pink bollworm compared to long duration 

varieties.  

Adaptability: It refers to capacity of a variety to adaptation over a wide range of 
environmental conditions. In other words, it refers to performance of a variety in 
terms of phenotypic expression and economic performance over multilocations. 
For example, varieties such as Bikaneri Narma, MCU 5, SRT 1 and LRA 5166 
developed and released for one state but extensively cultivated in several state and 
environmental conditions. Variety Bikaneri Narma was developed in Punjab, 
which spreads to Haryana, Rajasthan and Northern Madhya Pradesh. Variety 
SRT-1 released in Gujarat but also became popular in Maharashtra and Madhya 
Pradesh. Similarly, varieties MCU 5 and LRA 5166 released for Tamil Nadu but 
spread to Andhra Pradesh, Maharashtra and Madhya Pradesh by virtue of their 
wide adaptability. Hybrid H 4 was released for Gujarat state in 1970 but it spread 
to other states like Maharashtra, Madhya Pradesh, Andhra Pradesh and Karnataka. 
Similarly, hybrid DCH 32 (Jayalaxmi) was released for Karnataka but it spread to 
Tamil Nadu, Andhra Pradesh and Western Maharashtra.  

Drought Tolerance: Majority of cotton (about 60%) in India is grown under 
rainfed conditions. To suit to the stress situations, several varieties of upland and 
diploid cotton and hybrids have been identified that include - G.Cot DH 7, G.Cot 
DH 9, DDH 2, MDCH 201 and drought tolerant G. hirsutum varieties viz. SRT 1, 
Renuka, LRA 5166, Anjali and Rajat which are considered as important 
achievements. 

Locule Retaintivity in G. arboreum: G.arboreum cotton after bursting tends to 
fall on the ground if left on the plant for more than 7 to 10 days. Now, several 
varieties and cultures have been developed which have good locule holding 
capacity and the bursted bolls can be retained for 25-30 days. One of the culture 
CINA 316 developed by CICR has been registered with NBPGR for this trait.  

Status of extra long staple cotton  

Unlike upland cotton, extra-long staple (ELS) cotton generally has staple length 
of at least 1 3/8" or longer, normally used to manufacture high quality ring-spun 
yarns. Also, ELS cotton is easily integrated into a variety of cotton fiber spinning 
systems, and is sometimes mixed with polyester to produce high quality poly-
cotton blends. The quality characteristics of Indian ELS are given below:   
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Table 27:  Extra long staple cottons in India 

Variety/ hybrid 2.5% SL (mm) Micronaire Tenacity (g/tex) 

Suvin (V) 36-40 2.9-3.3 32-33 

MCU-5(V) 30-33 3.6-3.9 23-27 

Varalaxmi (HXB) 32-37 2.7-3.5 23-28 

DCH-32 (HXB) 33-38 2.5-3.4 25-30 

Surabhi 31-35 3.3-4.6 22-28 

Suvin(Improved) 40.1 3.5 35.8 

Bt  Cotton 

In India, transgenic Bt cotton was introduced in 2002 that turnaround the cotton 

scenario in the country.  The cry1Ac gene from the soil bacterium Bacillus 

thuringiensis (Bt) has been inserted into cotton, a transgene, produce its natural 

insecticide protein in plant tissues that turned the cotton plant toxic to bollworms, 

a major cotton pest in Indian sub-continent. Cultivation of Bt cotton eliminates 

the need to use large amounts of broad-spectrum insecticides to control 

lepidopteran pests (particularly Heliothis armigera which reported to have 

developed resistance to pyrethroids).   

The yield per hectare which was stagnant at about 300 kg/ha, jumped to 472 kgs 

in the year 2005-06 and it reached to the level of 567 kg per hectare in 2007-08. 

Though the productivity was still lower than the world average, country became 

the second largest producer of cotton after China and the number one global 

exporter of raw cotton, yarn and textiles. The adaption of Bt cotton, has in real 

sense brought about the fundamental changes taking place in the realm of cotton 

cultivation in the country. Bt cotton has replaced the area under strait varieties of 

desi and upland cotton and also non Bt hybrids. Area under Bt hybrids increased 

to the extent of 94% during 2014-15. However, due to susceptibility of most of 

the Bt hybrids to sucking pests, particularly whitefly in North India, area under Bt 

cotton started declining. Demand of desi varieties with improved fibre quality and 

yield are in great demand in Northern states and also in Gujarat.  Probably, this 

may prove as turning point for stronger comeback of desi varieties.  

  

https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Pyrethroid
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Table 28: Transgenic cotton events approved for commercial cultivation in India 

Sl  Event  Developer  Year of 

approval  

Name of 

the gene 

Source 

Company/ 

Institution 

Number of 

Hybrids/ 

Varieties* 

1  MON 531  Mahyco/ 

Monsanto  

2002  cry 1 Ac Monsanto/ 

Mahyco 

205 

2  MON 

15985  

Mahyco/ 

Monsanto  

2006  cry 1 Ac + 

cry2AB 

Monsanto/ 

Mahyco  

309 

3  Event-1  JK Agri- 

Genetics  

2006  cry 1Ac IIT,Kharagpur

/JK Agri-

Genetics 

33 

4  GFM 

Event  

Nath 

Seeds  

2006  cry 1Ab + 

cry1Ac 

of Sciences/  

Nath Seeds 

69 

5  BNLA 106 

Dharwad 

Event  

CICR 

(ICAR), 

UAS  

2008  cry1Ac UAS, 

Dharwad/ 

CICR 

1 

6  Event 

9124 

Metahelix  cry 1 C Metahelix  2 

Table 29: Performance of select Bt hybrids under rainfed condition (CICR, 

Nagpur). 

Bt hybrids Seed cotton 

Yield  

(q/ha)  

2.5% Span 

length 

(mm)  

Uniformit

y ratio  

Micro-

naire  

Bundle 

Strength 

g/tex  

RCH - 144 Bt.  20.16  25.0  50.5  3.2  20.2  

RCH -138 Bt.  14.40  26.4  50  3.0  20.0  

JKCH-99 Bt.  18.66  26.6  50  4.6  20.9  

JKCH-666 Bt.  22.23  27.3  48.5  4.1  19.9  

Ranjit Bt. (NCS 913)  10.26  28.1  48.5  3.2  22.3  

Ankur 651 Bt.  18.34  28.4  47  3.9  21.3  

RCH- 2 BG II  14.06  28.4  48  3.2  22.9  

Kanak Bt. (NCS- 954)  17.51  29.1  50  4.1  24.1  

Kaveri 205 Bt. 29.44  29.4  49.5  4.4  22.5  

Mallika BG II  20.62  29.5  50  3.5  24.3  

Ankur 3032 Bt.  19.21  29.6  49  3.5  23.9  

Brahma BG I  20.88  30.1  46  3.3  24.0  
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Bt hybrids Seed cotton 

Yield  

(q/ha)  

2.5% Span 

length 

(mm)  

Uniformit

y ratio  

Micro-

naire  

Bundle 

Strength 

g/tex  

Vasant Bt. (Navkar-5)  19.46  30.5  46  4.0  22.2  

MRC 7301 BG II.  25.24  30.6  46  3.8  25.0  

RCH - 584 BG II  16.74  30.9  46.0  2.8  21.1  

Bunny BG II  22.91  31.0  46.5  3.5  25.4  

Akka Bt.  20.24  31.8  47.5  4.1  23.1  

ABCH-1220 Bt.  19. 40  32.9  45  3.8  22.1  

RCH -386 Bt.  15.14  33.3  45.5  3.2  23.1  

MRC 7918 BG II.  32.72  35.5  45  3.0  26.6  

NHH-44 (non-Bt)  16.05  23.8  50  3.2  19.3  

PKV Hy. 2 (non-Bt)  17.77  26.7  48.0  3.8  21.7  

Changed Indian Cotton Scenario  

Change in species composition: At the time of independence, mostly desi cotton 

were grown covering about 97% of the cotton area. Introduction of G. hirsutum 

and G. barbadense cotton and concerted efforts made for its improvement 

resulted in emergence of long staple cotton cultivation in India. The Madras 

Cambodia varieties (MCU series), Laxmi (Gadag 1 x Cambodia 2 derivative) in 

Dharwar American cotton, interspecific Indo-American varieties Deviraj and 

Devitej in Gujarat and Maharashtra, Madhya Pradesh American varieties bred at 

Indore, and the Punjab American Cottons P216F and 320-F effectively 

contributed to the significant change in quantitative and qualitative composition 

of the Indian cotton crop (Sikka and Joshi, 1960). Development of improved 

quality cotton such as  Suvin, Surabhi, Sujata, MCU 5, MCU 5 VT  and further 

advent of hybrids in late seventies brought about sea change in the species 

composition and quality of cotton grown in the country. The cotton scenario 

further changed after introduction of Bt hybrids in the country and that marked 

complete marginalization of diploids and upland varieties. G. hirsutum (upland 

cotton) is mostly grown in the form of Bt hybrids covering about 90% of the total 

cotton area. Upland and desi varieties are now hardly grown and disappearing 

from the farmer’s fields. The area under native diploids (G. arboreum and G. 

herbaceum) is already dwindling between 3-4% while the G. barbadense has a 

meagre area under cultivation (Table 30). The situation has already reached 

critical level and the scientific community fears that we may lose much of the 

biodiversity of crop species if serious attempts to conserve the gene pool are not 

made.   
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Table 30: Change in species composition 

Species  % of total cotton area 

 
1947 1990 2000 2007 2015 

G.arboreum  80 30 16 10 4 

G.herbaceum  17 10 8 4 <1 

G.hirsutum  3 50 72 85 95 

G.barbadense  - 10 4 1 <1 

Change in cotton quality scenario: During 1947-48, mostly short (one third) and 

medium (two third of the total) staple cottons were produced, while there was no 

long and extra long staple cottons. In 2004-2005, the fibre quality scenario was 

completely different with staple group wise production of 6% short, 22% medium 

and 73% superior medium and long staple group. Prior to seventies, most of the 

varieties grown were capable of spinning upto 30s counts whereas the textile 

industries requirement was for higher spinnable cotton (40-80s counts). Today, 

India produces the widest range of cottons capable of spinning from 6s to 120s 

counts. The import of cotton, particularly, Egyptian and Sudanense long and 

extra-long staple cotton, which was a regular phenomenon till 1978-79 came to 

halt as India became not only self-sufficient in her cotton production but also has 

emerged a net exporter of cotton including cottons comparable to Egyptian and 

Sudanense types.  The staple-wise production scenario underwent a significant 

transformation as per from the data (Table 31). 

Table 31: Qualitative change in production of three staple length groups of cotton. 

Period  Production in million bales (170 kg each) 

 Long (%) Medium (%) Short (%) Total  

1947-48  -  1.53 (67)  0.76 (33)  2.29 (100)  

1961-66  0.92 (17)  3.70 (68)  0.82 (15)  5.44 (100)  

1995-96 10.53 (65)  4.38 (27)  1.36 (8)  16.27 (100)  

1996-97  11.43 (64)  4.94 (28)  1.42 (8)  17.79 (100)  

1998-99  11.13 (69)  4.04 (25)  0.98 (6)  16.15 (100)  

2004-05  16.79 (Est.)(73)  5.06 (Est.) (22)  1.38 (Est.) (6)  23.00 (Est.) (100)  
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Table 32: Staple wide fibre quality of Bt cotton hybrids in India 

Staple Grade No. of 

Hybrids 

(100) 

Range 

2.5% SL 

(mm) 

UR % Mic Tenacity 

(g/tex) 

Short  

(20 mm and below) 

- - - -  

Medium  

(20.5 mm- 24.5 mm) 

- - - -  

Medium Long 

 (25.0 mm-27.0mm) 

14 25.2-27.0 43.5-52.0 3.0-4.6 19.6-22.5 

Long  

(27.5 mm-32 mm) 

83 27.2-31.8 45.5-51.5 2.8-4.8 19.3-25.4 

Extra Long  

(32.5 mm and above) 

3 32.9-35.5 45.0-45.5 3.0-3.8 22.1-26.6 

Quality issues in Bt cotton -Industry’s Perspective 

a) High micronaire in the beginning of season - indicate coarse and rough fibres 

b) Steep fall in micronaire in the middle of the season/subsequent picking- 

indicative of high proportion of immature, underdeveloped and weak fibre. 

c) Mixing of Bt with non-Bt. cotton, particularly, in organic cotton- adoption of 

Bt cotton has challenged the very survival of organic cotton. Organic cotton 

has niche market, the organic produce sold at very high rate. However, 

organic produce is being looked with suspicion of mixing with Bt produce and 

its marketing has become a challenge. 

Challenges 

Competition from man-made fibres: Being a natural fibre endowed with higher 

moisture absorption, cotton textiles provide warmth and wear comfort, 

particularly, in a tropical environment. However, internationally, cotton has to 

confront the stiff competition posed by synthetic fibres, particularly, polyester. 

Due to their enhanced durability and aesthetic appeal derived from elegant look 

and drape, polyester and polyester-cotton blended textiles have tremendous 

customer support. Despite the eco-friendliness and biodegradability factor, cotton 

consumption in terms of its share has been on the decline world over. Even the 

annual growth rate in the recent past the world over, for polyester has been about 

7% as compared to a meagre growth of 1.3% for cotton. Yet, cotton is the 

mainstay of the Indian textile industry, constituting more than 60 per cent of total 

fibre consumption and also being the most important constituent of textile exports 

from India. 
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Demand for ELS cotton: The present gap between consumption and production 

of ELS cotton in the country has pushed prices higher, which might give some 

impetus to farmers to grow more area under ELS cotton. Yet, import of ELS 

cotton may remain stable within a range of 60-80,000 tons/annum, until 

indigenous production of ELS is not taken care of. Area under G. barbadense 

cotton is restricted to part of Tamil Nadu, coastal part of Andhra Pradesh and part 

of Karnataka. The potential of HxB hybrids has already been visualized to give 

comparable quality of ELS, HxB hybrids are also better yielders than that of G. 

barbadense cultivars, hence these hybrids may be exploited for increasing 

production of ELS cotton.   

Demand for short staple cotton: There is general shortage of short and medium 

staple cotton due to large scale adoption of Bt cotton. These cottons have special 

applications and usages in health care and certain industries.  Reduced cultivation 

of conventional varieties of diploid and upland cotton resulted in such 

unprecedented shortage of short staple cotton.  

Strategies to Improve Fibre Quality of Indian Cotton 

Availability of genetic resources and genetic diversity for range of characters is 

essential for effective crop improvement programme in any crop plant. In India, 

the major sources which have contributed to fibre quality improvement in cotton 

come from introductions from other countries, cultivated varieties, germplasm 

collection, mutants, wild species and races. India has the second largest collection 

of cotton germplasm maintained at CICR, Nagpur that represent range of diversity 

for major quality and economic traits. The wild species have also been identified 

as potential source for fibre quality and resistance. Through conventional 

breeding, several improved varieties with superior fibre quality have been 

developed. Following strategies have been suggested to improve cotton 

productivity and quality attributes: 

a. Pre-breeding in selected promising broad based cultivars and germplasm 

lines. The improved lines may be used as cultivars or parents for development 

of hybrids. 

b. Genetic enrichment: Identify cultivated broad based varieties showing wider 

adaptability that may be deficient in one or other desirable traits. Proven 

donor genotypes or germplasm lines possessing that specific trait may be used 

in a simple backcrossing programme to enrich the recipient genotypes with 

deficit trait.  

c. Application of recurrent selection for improvement of fibre strength, length 

and micronaire. 

d. Development of heterotic gene pool for the desired characters involving 

several germplasm lines and varieties. 
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e. Application of population improvement approaches to generate huge 

variability for the desired fibre quality characters using several donor 

genotypes and identification of promising selections with combination of 

characters. 

f. Gene tagging and marker assisted selection (MAS): a trait of interest is 

associated with the closely linked molecular markers and following well 

planned breeding strategy tracked in the following segregating generations. 

Marker assisted approach ensures that the desired trait is transferred in the 

recipient genotypes and precise and accurate selection for desired trait is 

made.   

g. Genetic engineering: Advances in genomic research has paved the way to 

identify discrete gene(s) or QTLs responsible for specific traits and can be 

transformed into the desired genotypes / cultivars. The gene can be introduced 

from within species or from across the species or genera.  

Future Thrust 

The present mills’ requirement of cotton in India is about 275 lakh bales per 

annum. This will be about 350 lakh bales by 2020 A.D. To keep pace with the 

increasing cotton demands, the future breeding efforts have to be made on the 

following thrust areas. 

1. Development of short duration early maturing varieties (145-150 days) of 

tetraploid and diploid cotton with 4 tonnes of seed cotton yield / hectare for 

northern zone  

2. Development of hybrids and varieties suitable for accommodating high 

population density  

3. Development of short duration, short statured and compact cultivars in 

tetraploid cotton to achieve quantum jump in the productivity by adopting 

closer spacing (population explosion)  

4. Development of cultivars resistant to moisture stress conditions  

5. Development of multigene multi-trait transgenic cotton varieties resistant to 

multiple pests 

6. In North zone, there is an increasing incidence of leaf curl virus in upland 

cotton (G. hirsutum). Hence, there is need to develop varieties of upland 

cotton resistant to leaf curl virus for northern zone  

7. Development of cotton hybrids and cultivars with wide adaptability  

8. Development of varieties / hybrids with high fibre strength  

9. Development of G.barbadense varieties better than Suvin  
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10. There is an increasing demand of naturally coloured cotton. Hence, efforts 

have to be made to develop high yielding and good quality varieties and 

hybrids of naturally coloured cotton  

11. There is demand for organic cotton. Hence, there is need to develop varieties 

suitable for organic cultivation  

Conclusion 

Cotton (Gossypium spp.) is an economically important major commercial crop of 

the country contributing about one fourth to the total foreign exchange and 

provides employment on farm, textiles and allied industries. In the last century, 

tremendous improvement in domesticated cotton for economic yield and 

technological characters has been made resulting in release of several improved 

varieties and hybrids for cultivation. Over the years, with the improvement in 

upland cotton varieties species composition has changed resulting in drastic 

reduction in cultivation of diploid desi cotton in India. Upland cotton varieties and 

hybrids were predominant before the introduction of Bt hybrids. Because of 

obvious advantages of Bt cotton, at present, about 85 percent area is under Bt 

cotton.  

Susceptibility of most of the hybrids to sucking pests (jassids and aphids), 

susceptibility CLCuV in North, minor pest turning into major one and fibre 

quality issues have become a matter of concern for the future. The performance of 

any variety or hybrid depends on the genetic background of the hybrid/ parental 

germplasm. The need for using diverse resistant germplasm or genes and 

pyramiding in a hybrid/variety needs to be emphasized in order to avoid built-up 

resistance in target insects. To overcome problems of minor pests, deployment of 

resistant varieties/ hybrids need to be strictly adhered to.  
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Introduction 

Good agronomic practices are the key to ensure high yield and profitability. 

Cotton in India has become highly input oriented following the widespread 

cultivation of the Bt hybrids. As a result, cotton farming has become less 

profitable (high input costs). Thus, it is essential to produce more cotton on a 

given piece of land which means the cost of production per unit kilogram of seed 

cotton should be come down. Besides, need to strive to reduce input usage 

wherever possible in order to not only make the cotton farming more profitable 

but also environmentally safe. Cotton production technologies developed in the 

recent past to enhancing the cotton productivity and reducing the cost of 

cultivation are discussed below. 

Location Specific Cotton Production Technologies 

Transplanting 

Bt seed is a costly input and crop is sown only after receipt of rains or release of 

canal water in the irrigated regions. Cotton planting is often delayed either due to 

a delay in release of canal water or delayed onset of monsoon. In such situations, 

transplanting is a viable option. Salakinkop (2011) observed that the transplanting 

method were superior to the cotton planted after the release of canal water.  

Conservation Tillage for Soil Management 

All tillage operations are tractor based in north India. However, in Central India, 
especially Maharashtra, cultivation is still done by the bullock drawn plough. 
Clean cultivation for weeds free is a common practice in the entire cotton belt of 
India. Thus, frequent tillage operations are done. As a result soil organic C is lost 
to the atmosphere. The soil also becomes more prone to erosion and ultimately 
leads to soil degradation. These could be reasons for the decline in crop 
productivity. Interest in conservation tillage practices has gained popularity all 
over the world. In the irrigated north zone, reduced tillage systems for cotton and 
minimum tillage system for wheat was found to enhance remuneration, as present 
tillage operations involve nearly 50% of the total production costs (Jalota et 
al., 2008). Long-term tillage experiments conducted at CICR, Nagpur, indicated 
that significant yield increases with reduced tillage treatment (Blaise and 
Ravindran, 2003; Blaise, 2011). 

mailto:blaise_123@rediffmail.com
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Picture 22: Sowing on ridges and furrows  

or broad based furrows 

Balanced Nutrition and Soil Test Fertilizer Recommendations 

Initially, single nutrient concept with focus on the three primary nutrients (N, P 

and K) was the main approach to meet crop nutrient demands. However, the focus 

shifted to the development of balanced fertilization as deficiencies of other 

nutrients surfaced (Blaise and Prasad, 2005). Data from long-term experiments 

clearly pointed out to the benefits of applying and following balanced fertilizer 

schedule (Blaise et al. 2006).  

Because of the vastness of the cotton acreage, variations in soil type, fertility 

status and also the soil water regime exists besides the climatic factors. Therefore, 

location specific crop production modules were developed. The most notable 

advancement that occurred was the soil-test based fertilizer recommendations 

which further refined to the site specific nutrient management (SSNM). The 

concept of the SSNM was proposed for cotton in 2006-07 it is not fruitful (Blaise, 

2007) but due to practical limitations. 

A further advancement is the development of nutrient deficiency which it will 

inform the farmer of when to apply fertilizer based on the nutrient sufficiency 

level of the cotton crop. 

Integrated nutrient management (INM) 

The concept of INM gained importance because large quantities of fertilizers are 

needed to meet projected demands (Blaise and Prasad, 2005). Relying on mineral 

fertilizers alone, would lead to soils that suffer from other nutrient deficiencies, 

low in organic matter and poor soil physical and chemical properties. Thus, 

a long-term studies conducted at CICR, Nagpur from 1985-86 to 2002-03 and 

indicated the importance of INM wherein part of the fertilizer was substituted 

with organic manures such as FYM. INM practice not only increased the seed 

cotton yield but also imparted stability to the system (Blaise et al. 2006). 
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Cry toxin Expression a Function of N Supply and Timing of Application 

Cry protein, that is toxic to the bollworm, is dependent on N supply. With 

advancing crop age, toxin expression declines (Kranthi et al., 2005). This also 

coincides with reduced uptake of nutrients. Therefore, foliar application or split 

application was found to be helpful (Hallikeri et al., 2011). 

Poly-mulching 

In recent years, new concepts of using polythene mulch have emerging but not yet 

become popular with the farmers. However it has potential in the high value 

regions for example in the irrigated tracts. In the Bt cotton hybrids, which is 

spaced at a wide row spacing on drip irrigation, large areas are covered with 

polythene mulching by resourceful farmers. Nalayini et al. (2011) demonstrated 

an increase in seed cotton yield with the polythene mulch compared to the non 

mulched plots, both in the non-Bt as well as Bt hybrids. Yield increases were 

greater with the Bt hybrids.  

 

 

Picture 23: Poly mulching system 

Organic mulch 

Cotton crop provides very little residue and it is difficult to maintain a 30% of 

cover in monocrop situations prevalent in the rainfed areas (Blaise and Ravindran, 

2003). In addition, there were concerns whether Bt hybrids could be recycled as 

the leaves would contain crytoxin. Research at CICR indicated no adverse effects 

of cultivating the Bt cotton hybrid on soil microflora and fauna (Velmourougane 

and Sahu, 2013). It also found that growing a green manure cover crop in between 

crop rows and place it as mulch is a feasible option (Blaise, 2011). There is a 

potential advantage of weeds being smothered and savings onfertilizer-N. 
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Picture 24: Mulching of the cover crops 

Water Management 

In the irrigated cotton growing zones in north India, flood or check basin method 
of irrigation is the common practice. Recent studies at Bhatinda, Punjab, on 
Ustochreptic Camborthid soil type showed that the drip method of irrigation 
resulted in a saving of 50% irrigation water compared to the check basin method 
(Thind et al., 2012). Further, 25% saving of fertilizer was also observed as the 
yields of the drip irrigated plots with 75% of fertilizer was equivalent to the check 
basin with 100% recommended dose of fertilizer. 

Micro irrigation system (drip irrigation) can bring about a considerable saving in 
water ranging from 20 to 76% in Gujarat, up to 50% in Maharashtra and 
elsewhere (Kumar et al., 2011). Field level survey data also clearly pointed out 
the benefits of drip irrigation in Bt cotton (Pawar et al., 2013; Narayanamoorthy, 
2008). Seed cotton yield was 4.65 t/ha with the drip systems compared to 2.16 
t/ha with flood irrigation. This also led to increases in water productivity (kg/HP-
hour of water) (7.99 in the drip vs. 2.05 in normal). Because of these advantages, 
the drip irrigation systems are becoming popular and the State Governments are 
providing incentives. 

 

Sprinkler irrigation     Drip irrigation 

Picture 25: Various forms of micro-irrigation 
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High Density Planting System (HDPS) 

High density planting system (HDPS) with straight varieties is a common practice 

followed in the major cotton growing countries such as USA, Australia, China, 

Brazil and Uzbekistan. The planting geometry is 8-10 cm distance between plants 

in a row with row to row distance spacing ranging from18 to 100 cm. The 

planting methods are referred as narrow row (NR) if the row-to-row spacing is 

less than 75 cm and ultra-narrow-row (UNR) if the spacing is less than 45 cm. 

Generally, wide row-to-row spacing is followed on deep soils and irrigated farms. 

ICAR-Central Institute of Cotton Research, Nagpur came up with the HDPS 

technology to establish sustainable production systems. HDPS is the simplest of 

the technologies to achieve high productivity. However, HDPS can be taken up 

only with compact and early maturing cultivars. Several cultivars were identified 

that could be planted at high densities namely, PKV 081, NH-615, Suraj, KC3, 

Anjali, F2383 and ADB-39 at 45 or 60 cm row spacing depending upon the soil 

type. This technology was widely demonstrated on farmers’ fields over the last 

three seasons (2013-16) across the country. 

Bullock Drawn Cotton Planter 

Traditionally Bt cotton hybrid seeds are sown manually in check rows after cross 

wise marking the field with a marker in order to facilitate cross wise inter-

culture operations with a bullock drawn cultivator. Seed drills were used in north 

India but these seed drills do not ensure equal plant to plant spacing within the 

rows. Therefore, inclined plate planters were developed. A two-row bullock 

drawn cotton planter was developed at ICAR-CICR for small farmers, especially 

for vertisols. Vertical rotor type seed mechanism is used for metering of seeds. 

Similarly, 3-row, self propelled check row planters with pneumatic metering 

mechanism are also available for cotton hybrids. 

      

  2-row planter     3 row check planter 

Picture 26: Different planting implements 
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Weed Management 

Weed control is a labour intensive activity. Herbicides offer effective weed 

control. But the cost of the herbicide is high. To economize on the use of 

herbicide from wasteful spray, a wick applicator was developed.  

       

Wick applicator                          Inter row cultivator 

 

 

Self propelled cultivator 

Picture 27: Weed managemnet machine 
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Picture 29: e-kapas network technology 

Effective Dissemination 

Technologies are available. But 

these need to be communicated to 

the farmer.  

More than six million cotton 

growers are there in India residing in 

the nook and corner of the country. 

To provide rapid access to the 

technologies, e-kapas network was 

developed which provides advisories 

to the farmers. For enhancing cotton 

production and ensuring the livelihoods of the cotton cultivator; all technologies 

that are the best bet strategies need to be adopted. One has to carefully assess the 

situation and prepare a technology plan for the region as the saying goes ‘one size 

does not fit all’. 
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Introduction 

Cotton cultivation in India is affected by insect pests and diseases. Of these, 

insect pests are dominant and occur throughout the season often requiring 

management. More than 90% of cotton area in the country is covered by Bt 

cotton, specifically Bollgard II. Prior to the introduction of Bt cotton, jassids, 

whiteflies and bollworms were economically important. With the introduction of 

Bt cotton, jassids and whiteflies continued to damage cotton and thrips emerged 

as a pest on Bt. Widespread cultivation of Bt cotton hybrids as a long season crop, 

and with the pink bollworm developing resistance to Bt toxins cotton has become 

vulnerable to pink bollworm damage. Cotton cultivated in North India was badly 

affected by whiteflies that caused immense losses in Kharif 2015. Vector of the 

cotton leaf curl virus the pest gained importance in the last two years. It is now 

acknowledged that the pink bollworm, whitefly and the cotton leaf curl virus is  

disease are the major biotic factors adversing cotton production, including Bt 

cotton production, in parts of the country. 

Of the several cotton plant protection specialists in the public sector institutes, 

twenty scientists contribute directly to basic and strategic research on cotton crop 

protection at the Central Institute for Cotton Research. Four plant pathologists, 

fifteen entomologists and one nematologist constitute the Crop Protection 

division. With a recent change in the mandate of the institute, scientists are now 

required to carry out extension activities in addition to research. 

Introduction to Insect Pests and Diseases in Cotton 

Insects in cotton about 1326 insects are recorded on cotton. Of these a dozen or so 

are harmful to cotton in the vegetative and reproductive stage. While leaf hoppers, 

whiteflies, thrips and aphids are the dominant sucking pests, the American, 

spotted and pink bollworms and Spodoptera are the major lepidopteran pests on 

cotton. A few emerging insect pests have been recorded in pockets such as the 

mealy bugs, mirids, midges and T mosquito bug. Bt cotton since its introduction 

in 2002 has effectively managed the bollworms. Among sucking pests, the leaf 

hopper is the dominant pest in Central India while the whitefly is predominant in 

North India. Farmers continue to spray on Bt cotton against these insect pests. 

mailto:sandhya.kranthi@gmail.com
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The pink bollworm is the dominant lepidopteran pest causing yield losses even in 

Bt cotton. 

An area wide incidence of pink bollworm on Bollgard II cotton was recorded in 

2015 and studies revealed the development of resistance in this pest against 

Cry1Ac and Cry2Ab especially in populations from Gujarat, Andhra Pradesh, 

Karnataka, and in certain pockets of Maharashtra. Yield loss due to this pest was 

7-8% in just Gujarat alone. Whiteflies that transmit the cotton leaf curl virus 

occurred as an outbreak in Haryana, Punjab and Rajasthan in 2015, resulting in 

losses of upto Rs. 4200 crores in just Punjab despite the use of Rs.150 crore worth 

of pesticides.  

Diseases in Cotton  

Cotton diseases cause losses ranging from 14.76 to 94.5% depending upon crop 

stage, environmental condition and cultivar grown.  

1. Bacterial blight 

Causal organism: Xanthomonas axonopodis pv. malvacearum 

Symptoms:  

Initially dark green to water soaked, angular lesions of 1 to 5 mm appears across 
the leaves and bracts, especially on the undersurface of leaves, called angular leaf 
spot. In severe condition, extensive dark green, waters oaked lesions observed 
along the veins known as vein blight. Symptoms are usually more prevalent on 
lower leaves than on upper leaves. As disease progresses, lesions dry and darken 
with age, leaves may be shed prematurely resulting in extensive defoliation. Black 
lesions on the stem which girdle and spread along the stem or branch known as 
black arm. Dark green, water soaked, greasy, circular lesions of 2 to 10mm across 
the bolls, especially at the base of the boll under the calyx crown. As the boll 
matures the lesions dry out and prevent normal boll opening results in “Boll rot”. 

Etiological and environmental parameters for disease development: 

Pathogen inoculum may either be present in the field on infected crop residues or 

it may be introduced through infected seed. Inoculum from infected crop residues 

may be splashed onto the foliage and into the growing point of young seedlings. 

When environmental conditions are favourable the bacteria enter the plant via the 

stomata or wounds. Symptoms of bacterial blight develop when the optimum 

temperature is over 25ºC and RH exceeds 85%. As lesions develop bacteria exude 

out onto the leaf surface for further dispersal through wind driven rain. 
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2. Areolate mildew/Grey mildew/ Dahiya 

 Causal organism: Ramularia areola 

Symptoms: 

Disease initially appears on older leaves of plants in the form of irregular angular, 
pale translucent spots, 1-10 mm in diameter and with a definite and irregular 
margin formed by the veins of the leaf known as areolate. The lesions are light to 
yellowish green on the upper surface. As the spots develops further, the leaf 
tissues turn yellowish brown while a whitish frosty growth appears on the under 
surface but occasionally on the upper surface. Lesions occur on the bracts 
subtending the bolls. As the leaf becomes chlorotic, the lesion turns reddish 
brown results in defoliation. Early and severe defoliation leads to premature boll 
opening and immature lint. 

Etiological and environmental parameters for disease development: 

Low temperature is favourable for disease development. The prevailing 
temperature of 20-30 ºC from October to January helps in the onset and the 
development of the disease. The intermittent rains during the north east monsoon 
season help to maintain the wet and humid conditions which are conducive for 
further spread and development. 

3. Wilts 

Causal organism(s): Fusarium oxysporum f.sp. vasinfectum, Verticillium 
dahliae 

Symptoms: 

1. Fusarium wilt 

Plants may be affected at any time throughout the cropping season. 
Brown/chocolate discolouration of vascular tissue throughout the entire main 
stem is noticed. There is plant death, wilting, yellowing, stunting, defoliation. 
Areas of reduced or patchy stand usually spreading in the direction of irrigation 
are recorded. 

2. Verticillium wilt 

Leaf mottling, death of leaf tissue between the veins and around margins, 
defoliation sometimes. Dark brown, tan to black discolouration of vascular tissue 
throughout the entire main stem 

Etiological and environmental parameters for disease development: 

1. Fusarium wilt 

Favoured by mean temperatures above 23
0
C. Soil-inhabiting, spread with soil and 

plant debris-especially in irrigation water. Survives as singly celled, thick-walled 
chlamydospores (7-13 microns). Can be seed borne in nature. 
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2. Verticillum wilt 

Favoured by means temperatures below 23 
0
C. Most common late in the season or 

after wet and/or cool weather. Stand usually not affected. Diseased plants 

scattered throughout field. Soil-inhabiting, spread with soil and plant debris-

especially in irrigation water. Survives as multicellular, thick-walled 

microsclerotia (30-60 microns). Egg plant, sunflower, soybean, potato, tomato 

etc., and weed hosts. Not a seed borne disease. 

4. Leaf spot/blight 

 Causal organism(s): Alternaria macrospora, A. alternate, Cercospora 

gossypina, Myrothcium roridum 

Symptoms: 

Foliar fungal pathogen causes brown, grey brown or tan lesions 1–10mm in 

diameter, especially on older leaves. Sometimes with dark or purple margins and 

with concentric zones and leaf blotches. Affected leaves develop an abscission 

layer, senesce and drop to the ground in severe condition. Circular dry brown 

lesions up to 10 mm across may also be seen on the bolls and there may be boll 

rot in favourable weather.  

Etiological and environmental parameters for disease development: 

High crop canopy is favourable for the foliar diseases. Plants with a high boll load 

are more susceptible than plants with a low boll load. Defoliation occurs rapidly, 

favoured by extended periods of wet weather. Under ideal conditions, the 

pathogen kills the surrounding leaf tissue and produces more spores on the surface 

of the lesions within a few days. Numerous spores are produced on defoliated 

leaves on the ground under the crop. Wind damage and inadequate nutrition or 

drainage (poor soils) favours the disease. 

5. Root rot 

 Causal organism(s): Rhizoctonia solani, Rhizoctonia bataticola 

(Macrophomina phaseolina) 

Symptoms: 

There is withering, sudden and complete wilting of plants; the disease spreads in 
field in concentric circles; the roots are blackened. When affected plants are 
uprooted, the complete root system is rotten & basal stem shows shredding of 
bark. 
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Etiological and environmental parameters for disease development: 

Survives on decaying organic matter in soil; several collateral hosts.  

High soil moisture and high atmospheric temperature favours the rapid disease 

development. 

6. Cotton leaf curl virus (CLCuV) 

 Causal organism: Geminivirus 

Symptoms: 

The initial symptoms are characteristic Small Vein Thickening (SVT) on younger 

leaves of plants. Later,there is upward curling of leaves due to the uneven growth 

of veinal tissues on the underside of the leaves. Also there is formation of cup 

shaped or leaf laminar out growth called enations appear on the underside of the 

leaf. In severe cases, when  the plants affected at early age, there is reduction of 

inter-nodal length leading to stunting and reduced flowering/fruiting is observed. 

Etiological and environmental parameters for disease development: 

The disease is transmitted by the insect vector white fly (Bemisia tabaci) which 

acquires the viral particles while feeding on a diseased host and transmit to a 

healthy host. The virus and vector have a range of host plants including cotton, 

brinjal, tomato, bhendi, tobacco and chilli.  Weed hosts like Abutilon indicum, 

Tribulus terrestris, Achyranthus sp., Melilotus indica, Sida sp., etc are also known 

to harbor the virus and the vector. Early multiplication of the vector which 

reaches high population levels when cotton is still young and susceptible, leads to 

the early appearance of the disease. 

Development of Mealybug Management Strategies  

The mealybug occurred on cotton in 2007 in an epidemic form. By the end of the 

Kharif season (June–October), the total damage was estimated to range from 

US$400,000 to 500,000 in north India alone. The crop protection division devised 

mealy bug management strategies at CICR Nagpur, Sirsa and Coimbatore.  The 

invasive mealy bug species was identified as Phenacoccus solenopsis, 

management of which emphasized on minimal use of insecticides as a 

consequence of extensive native natural parasitisation by Anaseius bambawali, 

recorded in India.  Only under severe conditions were insecticides with favorable 

IOBC and WHO ratings, recommended.  Strategies were disseminated through 

the state agriculture universities and state governments resulted in minimal 

damage and yield losses due mealy bugs on cotton, despite random incidence, till 

date. 



92 

Emerging Diseases of Cotton: 

1) Tobacco streak virus: It is reported in Andhra Pradesh, Telangana and 

Maharashtra 

Chlorotic, necrotic lesions on leaves occasionally accompanied leaf purpling, 

necrotic buds and drying of young bolls.  The disease is transmitted by thrips. 

2) Cotton Leaf crumple virus: Reported in Maharashtra  

Mosaic, mottling, downward curling and veinal hypertrophy resulted in 

puckering and crumpling. Sometimes small enations on flower petals 

3) Stenosis or small leaf: Noticed in  Gujarat, Andhra Pradesh and Karnataka 

Malformation of entire plant or only some of the branches, stunted growth and 

shedding of bolls may occur. 

4) Parawilt/ Sudden wilt: Andhra Pradesh, Telangana, Maharashtra, Punjab 

Unknown etiology occurs after wet weather or water logging. Some browning 

of vascular tissue in the lower stem-especially under the bark is not seed 

borne.  

Research Priorities of Crop Protection: 

The mission of the division is to reduce input costs of pest management, reduce 

the costs to the environment through robust technologies and strategies developed 

on sound science with beneficial sociological impact so as to minimize losses due 

to biotic stress in cotton and other allied crops in the ecosystem. 

Genetic Diversity of Insect Pests and Diseases 

This area of research is fairly recent. While conventional taxonomic tools help in 

the identification of an insect species till the species level, they may not always be 

sensitive enough to identify new biotypes or races. The advent of molecular tools 

has greatly benefited cotton entomology. Genetic diversity of the pink bollworm, 

leaf hopper has been studied, using molecular tools and recent emphasis is on the 

diversity of whiteflies. Thirty haplotypes of the leaf hopper were determined on 

cotton across regions of India through the study of portions of the cytochrome 

oxidase I gene. While north Indian populations were dominated by single 

haplotype, the south and central Indian populations show dispersion of different 

haplotypes across the region. Nineteen haplotypes were identified and the Indian 

PBW population was found to have low genetic variation. Genetic diversity 

studies in the major cotton insect pests are carried out both temporally and 

spatially as use of insecticides may select for some haplotypes over others. 
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Emerging Pests on Bt Cotton and their Management 

Emerging pests have been recorded to cause yield losses in Bt cotton. Fortunately 

emerging pests with the exception of the mealy bug, have been restricted to some 

pockets. Three species of mirid bugs were found attacking Bt cotton in Karnataka 

of which, Hyalopeplus lineifer (Walker) and Campylomma livida (Reuter) 

(Miridae Hemiptera) are new reports. Of the three, a related species of the brown 

mirid, Creontiades biseratense (Distant) was found in large numbers. The 

incidence was severe in Haveri district with mean value of 43.85 bugs/ 25 

squares.  Avoidable yield loss was about 290 kg/ha or 11.69 per cent over 

unprotected check (https://www.icac.org/tis/regional_networks/ documents/  

asian/papers/udikeri.pdf). During 2009 severe incidence of gall midge Dasineura 

gossypii Fletcher, 1914 (Cecidomyiidae: Diptera) was seen in Haveri (Karnataka) 

The crop was sown in first week June and by August incidence took severe 

proportions. The pest remains inside the flower and multiplies fast and is difficult 

to manage. Bt hybrids have also shown varied degree of square damage ranging 

from 50 to 92 %. The yield loss attributed is more than 60%. 

(www.icac.org/tis/regional_networks/asian_network/meeting_5/documents/papers

/PapUdikeriS.pdf). The stem weevil was restricted to Tamil Nadu but is now 

gradually appearing in the other cotton growing states. 

Breeding for Resistance  

Genetic stocks were identified from the germplasm pool with special traits that 

conferred resistance to insect pests and diseases. A few of them have been 

registered with the National Bureau of Plant Genetic resources.  Several pest and 

disease resistant varieties / hybrids were developed by public sector institutions: 

Resistance to leaf hoppers (jassids) Amrasca biguttula biguttula: 

G. hirsutum varieties: Badnawar 1, Khandwa 2, SRT 1, B 1007, DHY 286, PKV 

081, Suraj 

G. arboreum varieties: DS 1, Eknath, Mahanandi, Maljari, Srisailam and DH 7 

G. herbaceum varieties (also resistant to Fusarium wilt): Western 1, selection 69, 

V.797, Digvijay, Vijalpa, Kalyan, Jayadhar, Suyodhar, Sujay, G Cot 11, G Cot 

13, G Cot 17, Raichur 51, Jayawant, G Cot 21 and G Cot 23. 

Resistance to Whiteflies, Bemisia tabaci:  

G. hirsutum varieties: LK 861, Amravathi, Kanchana, Supriya, LPS 141. Desi 

cotton varieties are innately tolerant 

Resistance to bollworms: G. arboreum: G 27, Lohit, DS 1 and Rohini; G. 

hirsutum varieties resistant to pink bollworm: Bikaneri Narma, H 777, F 414, F 

286 & Ganganagar Ageti 

https://www.icac.org/tis/regional_networks/documents/asian/papers/udikeri.pdf
https://www.icac.org/tis/regional_networks/documents/asian/papers/udikeri.pdf
http://www.icac.org/tis/regional_networks/asian_network/meeting_5/documents/papers/PapUdikeriS.pdf
http://www.icac.org/tis/regional_networks/asian_network/meeting_5/documents/papers/PapUdikeriS.pdf
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Resistance to Verticillium wilt: G. hirsutum: MCU 5 VT, Surabhi 

Resistance to Bacterial blight: G. hirsutum: MCU 10, Supriya; G. arboreum: 

DS 1 

Resistance to grey mildew: G. arboreum: AKA 5 

Resistance to cotton leaf curl virus (CLCuV): G. hirsutum: RST9, RS875, 

RS810, RS2013, F1861, LH2076, H117, H1126, LRA 5166. Desi cotton is 

immune to the virus. 

The introduction of Bt cotton hybrids by the private sector led to the cultivation of 

varieties over a minimal area in the country in the last decade. 

Biological Control 

 Intensive efforts are made to identify novel bio-pesticides effective against 
insect pests and disease. Mealy Kill and Mealy Quit were two formulations 
effective for mealy bug management. Mealy kill was also suitable for 
organic systems. Solid state fermentation was standardized for the 
production of Bt, a biopesticide that can be used against lepidopterous pests 
in crops other than Bt cotton.  

 Mass multiplication protocols for parasitoids such as Anaesius bambawaeli 
were developed for its innundative release against mealy bugs.  

 Bacterial formulations were developed from nematodes and were found 
effective against sucking pests.  

 For the first time in cotton crop protection research an effort was made to 
separate insecticides with good IOBC and WHO ratings based on their 
IRAC mode of action from the list of registered insecticides on cotton in the 
country. For example, 35 insecticides are permitted for use against 
whiteflies on cotton. Using the criterion mentioned, 7-8 insecticides were 
shortlisted and recommended that were ideal for use. 

Insecticide Resistance: Monitoring Mechanisms and Management 

Mechanisms of resistance were worked out and strategies of insecticide resistance 

management were developed and validated. Bt resistance monitoring is also 

carried out for bollworms and high levels of resistance of the pink bollworm to 

both Cry1Ac and Cry2Ab have been recorded. Resistance monitoring studies 

indicated that populations of H. armigera are exceedingly tolerant to cry toxins 

(populations from Gujarat, Guntur etc) while populations from Sriganaganagar 

(Rajasthan) and Buldana (Maharashtra) were consistently susceptible.  Resistance 

to Cry toxins in the pink bollworm populations collected from 39 districts was 

noticed. Results showed that pink bollworm populations in 15 districts have 

developed resistance to Bollgard-II (Cry1Ac+Cry2Ab); 20 populations were 

resistant to Bollgard (Cry1Ac) and 18 populations were resistant to Cry2Ab. 
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Resistance in the leaf hopper and whitefly were quantified against the popular 

insecticides. Resistance ratio to imidacloprid was high upto 2089 fold in leaf 

hopper populations from Jalna, in Maharashtra (Central India) and 7264 fold with 

leaf hopper populations of Haveri district of Karnataka (South India). The highest 

resistance ratio to thiamethoxam was 6554 fold in populations of leaf hoppers 

from Indore district of Madhya Pradesh (Central India) and 13, 945 fold in 

populations of leaf hopper from Haveri district in Karnataka (South India). 

Broadly, Central and South Indian leaf hopper populations were resistant to 

neonicotinoids, imidacloprid and thiamethoxam, as compared to leaf hopper 

populations from North India.  

The most commonly used insecticides with label claim for whitefly on cotton 

were studied for their resistance status in  whitefly adults population from the four 

different locations of North cotton growing zone of India. Out of the four 

locations studied (Sirsa, Sriganganagar, Hisar, Mansa), the Hisar  population was 

found highly resistant , the population from Nagpur was taken as susceptible 

population since it was not exposed to these insecticides during this season. The 

whitefly has acquired resistance to almost all insecticides and the resistance ratio 

varied from 98-1400 folds for Bifenthrin 10EC, 14-137 for  Dinotefuran 20SG, 

60-131 for Acephate 75SP, 21-331 for Acetamiprid 20SP, 153-340 for Fipronil 

5SC, 371-2237 for Triazophos 40EC, 51-706  for Buprofezin 25SC, 9-512 for 

Imidacloprid17.8SL,40-347 for Diafenthiuron, 2-19 for Chlorpyriphos 20EC, 1-2 

for Thiamethoxam 30FS, 2-7 for Clothianidin 50WDG, 2-23 for Pyriproxifen and 

1-6 for Flonicamid .   

Using the information thus generated, intelligent, proactive pest management 

strategies are developed and disseminated. Compliance is often an issue at the 

farmers level that sometimes still leads to pest outbreak despite strategies for its 

management being in place. 

Development of Window based IRM Strategies 

In the late 1980s and early 1990s cotton pest management was biological control 

based where emphasis was placed on the multiplication and release of natural 

enemies in an environment that still relied on chemicals. A remarkable change 

was noticed in the approach to cotton pest management since 1995. Insecticide 

resistance management strategies were developed by CICR to combat insecticide 

resistance in bollworms and sucking pests. Strategies were developed based on 

robust scientific data on insecticide resistance monitoring and mechanisms 

mediating resistance, generated under various funded projects. Exploitation of 

host plant resistance in the first 60 days thereby avoiding use of broad spectrum 

organophosphates against sucking pests and withdrawal of pyrethroids against 

bollworms were important features in this program. Choice of insecticides was 

made based on its eco-toxicological profile ensuring minimal disruption of the 
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Picture 28: Pest control trap 

cotton ecosystem. A new ‘window’ concept of pest management where emphasis 

was on the conservation of natural enemies, through intelligent choice of 

insecticides, if necessary, for use, was introduced for the first time in the country. 

Strategies were fine tuned for compatibility with Bt cotton. Widespread use of 

neonicotinoid seed treated Bt hybrids caused an upsurgence in leaf hopper 

populations. Sucking pest management on Bt cotton, with emergence of resistance 

in leaf hoppers to the commonly used neonicotinoids was also addressed. The 

knowledge generated in the lab, for the first time, was directly made relevant to 

address issues of pest management at the farmer’s level. 

Diagnostic Tools for Disease Detection 

PCR based diagnostic kits were developed for the rapid and accurate detection of 

Rhizoctonia, bacterial leaf blight, cotton leaf curl virus, Alternaria etc. The kits 

were sensitive to detect latent infection if the pathogen was seed borne or if 

symptomless carriers such as weed hosts were present. These kits could also be 

used across crops where the pathogen species was same as that on cotton.  For the 

first time, a farmer friendly colorimetric LAMP based kit was recently developed 

for the detection of the leaf streak virus. The kit is pending validation.  

Development of Gadgets 

This IPR protected suction trap, traps adult 

whiteflies. It is power operated, shoulder 

mounted, portable and adjustable. The trap 

consist of three components i.e. power source, 

an impeller and vacuum tank. The vacuum tank 

is unbaited and whiteflies filtered by the air 

filters are killed. At the top is an aluminum 

sheet that is painted yellow and is smeared with 

grease to attract and trap the target pests flying 

away from the vacuum force. The trap is light 

in weight and moveable. It can be easily operated in the field and its field capacity 

is 0.13-0.25 ha depending upon the crop canopy.  

Research priorities  

1. Identification of novel genes for cotton crop protection.  

2. Development of multigene constructs and Bt cotton varieties for sustainable 

pest management 

3. Development of cotton varieties resistant to diseases and nematodes through 

marker assisted breeding. 
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4. Refinement and validation of integrated pest management on Bt cotton, HDPS 

and organic cotton systems. 

5. Development of simulation models/ sensor based gadgets for cotton protection 

and production. 

6. Developing a database on monitoring changes in susceptibility to Cry toxins 

in Bt cotton. 

7. Insecticide resistance monitoring using leafhoppers, whiteflies and bollworms. 

8. Insecticide induced resurgence of insect pests. 

9. Development of rapid diagnostic kits for pathogen identification and 

insecticide resistance. 

Impact of Bt Cotton in India  

Bt (Bacillus thuringiensis) is a gram positive soil bacterium that produces proteins 

which act as stomach poisons only to some insect pests but are considered safer to 

cattle and human beings. The bacteria produce three types of proteins, crystal 

(cry), cytolytic (Cyt) toxins and vegetatively expressed insecticidal proteins (vip). 

For more than 50 years, in many parts of the world, Bt formulations were used as 

eco-friendly sprays on crops to control larvae. About 67 different Bt species 

producing 402 proteins that are more specifically toxic to insects have been 

identified. These include 286 cry toxins, 11 cyt toxins and 105 vip toxins (Kranthi 

2015). Bollgard and Bollgard II were introduced in India in 2002 and 2005, 

respectively.  Bollgard is a single gene product while Bollgard II is a two gene 

product. India cultivates Bt hybrids. A total of 1128 Bt cotton hybrids were 

released for commercial cultivation. India traditionally cultivated cotton hybrids 

on 40% of its cotton area. Today more than 95% of the cotton area is under 

hybrids. Six events of Cry1 were released in the country between 2002-2009, of 

which MON15984 is the only event that has the dominant market share. The 

introduction of Bt cotton in the country was to combat the bollworm Helicoverpa 

armigera menace, a pest that caused yield losses ranging from 15-50% despite 

being sprayed at least 7-18 times during the crop season. Pest attack resulted in a 

decline of the cotton area from 87 lakh ha in 2001 to 78 lakh ha  in 2002. 

Impact of Bt Cotton  

In 2001, 1.15Kg of active ingredient of insecticide was used per hectare.  By 

2005, it was reduced to 0.6 Kg/hectare due to the impact of Bt. farmers spent 

Rs.1084 /ha on insecticides between the years 2001-2004 annually that declined 

to Rs.774/ha by 2005-2011. Cotton consumed 46% of the insecticides used 
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(13,176 MT) in the country that declined to less than 21% (4623 MT) by 2006. In 

10 years from 1995 to 2004, the average insecticide used to manage bollworms 

reduced from 6767 MT to 1089 MT/ year in 2005. With increase in hybrid area 

from 40% in 2002 to 95% in 2011, the need for the use of sucking pests 

insecticides increased from 3335M tones from 1995-2004 to 4600 MT from 2006- 

2011.  

Widespread adoption of Bt cotton also caused reduced incidence of bollworms on 

other host crops like pigeon pea and chickpea. Healthy bolls and better quality 

cotton as result of reduction in insecticide use against sucking pests at harvest. Bt 

cotton hybrids belonged to the long staple category. With increase in Bt area there 

was a concomitant increase in production of long staple cotton. In 2002, long 

staple cotton contributed to just 38% of the total cotton produced in the country. 

Export of raw cotton increased averaging at 53 lakhs over nine years from 2003-

2011 as compared to 1.18 lakh bales during 1997-2002. Imports declined from an 

average of 16.5 lakh bales from 1997 to 2002 to an average of 6.9 lakh bales  over 

9 years from 2003-2011. 

Success Stories of Cotton Crop Protection 

Development and commercialization of farmer usable immunodiagnostic kits 

for testing seed quality of Bt Cotton  

Of the several, three major challenges facing cotton farming in India were the 

presence of insecticide resistant bollworms, the use of spurious pesticides and the 

cultivation of unapproved illegal brands of Bt. The detection of illegal Bts was 

necessary with their entry into the commercial seed business. Their detection was 

very difficult till the introduction of lateral flow immunodiagnostic kits for the 

first time in India, for seed quality testing. CICR developed farmer friendly kits 

for instantaneous development of Bt cotton. These kits have been popular with the 

various stakeholders- farmer, researcher, seed testing labs, quality control 

inspectors etc. The kit tells the end user if the seed he is testing is of Bt. Hence the 

test can be done prior to sowing on a sample drawn from the seed packet. An 

ELISA Kit which quantifies the amount of toxin present in the give part of the 

plant is used usually by researchers. Patents for the Bt detection kit were granted 

in South Africa, China, Mexico, Uzbekistan, and South Korea. 
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1. Bt-Express –Instantaneous (5-min) farmer 

useable dip-stick test kit to detect Bt-cotton 

seeds/plant/tissues.  

2. Bt-Quant –ELISA kit to quantify Cry1Ac in 

Bt-cotton plants and seed  

3. Bt-Zygosity- Multiplex PCR based kit to detect event and zygosity of Bt-

cotton plants. 

4. Bt-Express-II -Instantaneous (5-min) farmer useable dip-stick test kit to detect 

the presence of Cry2Ab in Bt-cotton plants and seeds 

 

Picture 29: immunodiagnostic kits for testing seed quality of Bt Cotton 
 

GUS-test Kit -The kit detects glucuronidase that 

is used as a reporter enzyme with Cry2Ab and 

many other genes. The test takes 30 minutes. The 

Bt-detection kits were extremely popular with 

farmers and seed testing agencies. The kits enabled 

regulation, streamlining and ensuring Bt-cotton 

seed quality in the country. All seed testing laboratories in the country have been 

using the kits and the state government officials were trained in using them. The 

kits assisted the technology developers of Bt-cotton to introduce the technology 

and establish it in the market to an extent of 90% coverage. The sub-standard seed 

samples have now decreased to 5.23% since 2007-08 as compared to 69% in 

2003-04. The kit has also empowered organic cotton growers to ensure that their 

produce is truely organic. Bt kits are regularly being provided to cotton growers at 

a subsidized cost. One significant advantage of the simple ‘dip-stick test, has been 

that it empowered farmers and extension workers with a rapid test that can be 

conducted ‘on-the-spot’ directly in shops or in fields. Therefore it served as a 

strong deterrent to the manufacturers and traders who would have otherwise 

continued to produce substandard and spurious seeds which were being sold 

either in the name of the GEAC approved brands or most of them as unapproved 

brands. CICR was recognized as the Bt referral lab and all cases of seed purity 

with reference to Cry genes were referred to by the Court  
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Dissemination of Insecticide Resistance Management Strategies 

The programme was carried out under the Technology Mission on Cotton -Mini 

Mission II, funded by the Ministry of Agriculture, Government of India and links 

the Central Institute to state agricultural universities. Nine state coordinators from 

National institutes or Universities work along with the state agriculture 

departments supervise the programme implementation through 28 district 

coordinators and 56 research fellows.  

The programme brought about a radical change in the farmer’s perception on 
pesticide use in cotton thereby bringing about a reduction in the use of pesticides. 
The results of this farmer participatory approach are very encouraging and 
apparently farmer awareness and reduction in the usage of pesticides in all the 
districts implementing the programme have been noticed. Human resources for 
resistance monitoring have been trained under the project and they, in turn, helped 
farmers take guided decisions on the appropriate choice of insecticides. 

During crop season 2012-13, the IRM strategies were disseminated by 17,380 
farmers in 34, 014 ha in a total of 261 villages of 20 districts from 10 different 
states across India. Farmers sprayed average 3.13 sprays/ha in IRM fields as 
compared to 5.05 sprays/ha by non-IRM fields. Average yield of IRM and non-
IRM fields was 19.17 and 16.56 q/ha.  Implementation of the programme resulted 
in yield increases estimated at a net additional benefit of Rs 36.59 crores and a 
saving on reduction in insecticide use accounting for Rs 4.77 crores, thus adding 
up to a total additional benefit of Rs 41.36 crores due to the project. A total of 
2279 field visits, 1544 group meetings, 64 field day and 395 training programs 
were adopted as tools for dissemination of the IRM strategies among the farming 
community to create awareness about the program. 

In 2013-14, IRM for High Density Planting System (HDPS) was introduced. 
HDPS is a method of growing cotton varieties with more number of plants per 
unit area. This is in contrast to the Bt hybrid technology where each plant 
produces more number of bolls. HDPS is recommended for marginal soils in rain 
fed region. The program was launched to enhance productivity of cotton in rain 
fed regions. Grown at a spacing of 45 cm or 60 cm between rows and 10 cm 
between plants, the systems supports 1.5 lakh plants/ha as compared to Bt (5000 
plants/ha).  Since the variety is a non Bt, necessary bollworm protection needs to 
be accorded. Use of early maturing, sucking pest tolerant varieties such as 
PKV081, NH615 and Suraj have helped popularize the technology in the rain fed 
district of Vidarbha.  The technology also aims to fit the boll development stage 
into the window of available moisture in rain fed regions to help overcome 
moisture stress at boll development stage. HDPS was demonstrated on about 2000 
acres to show that, with proper pest management and appropriate production 
practices cotton yield from recommended varieties could be equal or more than Bt 
with a dramatic reduction in input costs, especially in rainfed regions. 
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During crop season 2014-15, IRM module was implemented in 6 major cotton 

growing states viz.  Haryana, Gujarat, Madhya Pradesh, Maharashtra, Andhra 

Pradesh, Tamil Nadu and one unconventional state, West Bengal. The total area 

covered was 88 villages and 5009 ha with 3823 farmers. The average additional 

profit benefitted by the farmers due to implementation of IRM technologies was  

Rs. 9974.05 /- per farmer.  The average number of sprays for IRM and Non IRM 

field was 3.1 against 5.5 of Non IRM. The yield was calculated to be 15.52 q/ha 

in IRM against 14.19 q/ha in case of Non IRM. The average profit per farmer was 

Rs. 27290.5/- for IRM farmers as compared to Rs. 18132.5/- for Non IRM 

farmers. The average cost of spray was reduced to Rs. 3426.79/- per hectare in 

IRM fields whilst Rs. 5817.5/- per hectare in Non IRM. 

During crop season 2015-16, the IRM strategies were disseminated by 9849 

farmers in 26011acres in a total of 345 villages of 19 districts from 12 different 

states across India. In IRM fields, farmers sprayed an average 3.86 sprays/ha as 

compared to 6.07 sprays/ha by non-IRM fields. Average yield of IRM and non-

IRM fields was 16.75 and 15.12 q/ha.  Implementation of the programme resulted 

in yield increases estimated at a net additional benefit of Rs 6.76 crores and a 

saving on reduction in insecticide use accounting for Rs 1.89 crores, thus adding 

up to a total additional benefit of Rs 8.65 crores due to the project. A total of 984 

field visits, 388 group meetings, 25field day and 126 training programme were 

adopted as tools for dissemination of the IRM strategies among the farming 

community to create awareness about the program.  

During the period 2007 – 2011, IRM strategies were disseminated by 1,69,268 

farmers in 3,33,883 ha in a total of 2922 villages of 28 districts from 10 different 

states across India. Implementation of the programme resulted in yield increases 

estimated at a net additional benefit of Rs 259.36 crores and a saving on reduction 

in insecticide use accounting for Rs 76.3 crores, thus adding up to a total 

additional benefit of Rs 335.66 crores due to the project.   

During 2012 - 2015, IRM strategies were disseminated by 24,613 farmers in 

42,231ha in a total of 445 villages of 22 districts from 10 different states across 

India. Implementation of the programme resulted in yield increases estimated at a 

net additional benefit of Rs 65.6 crores and a saving on reduction in insecticide 

use accounting for Rs 11.56 crores, thus adding up to a total additional benefit of 

Rs 77.16 crores due to the project.  
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Figure 9: Impact of IRM on Yield and Number of Sprays across India 2012-13 

 

 

Figure 10: Impact of IRM on Yield and Number of Sprays across India 2014-15 
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Figure 12: Impact of IRM on Economic Impact across India 2012-13 
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Figure 13: Impact of IRM on Economic Impact across India 2014-15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: Impact of IRM on Economic Impact across India 2015-16 
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Introduction 

Cotton production in India has enhanced to over 125% in the past 10 years that 

resulted in increased role of the Indian cotton sector in the international market, 

which is a direct challenge to the major cotton producing and exporting countries 

like United States, Brazil, Australia, etc. and fast growing economies like China. 

However, the entire cotton crop in India is still hand picked. The manual 

harvesting incure heavy cost in production cost of cotton cultivation. Hand-

picking is considered to be the most labour intensive operation in cotton farming 

and problems for harvesters.  

Commercially available mechanical cotton harvesters, specially in USA, 
Australia, Israel, etc. are very large in size and need for harvesting of large cotton 
farms. Economic viability of these cotton harvesters are not in favour for country 
like India where farm sizes are very small is size. Prototypes based on both 
mechanical picking and stripping systems have been developed in India. Field 
trials have shown encouraging results. However, perfection of the technology and 
resolving of related issues like compact plant canopy, restricted height, number of 
bolls, optimisation of defoliation application, etc. would require another 3-4 years 
for adoption of cotton harvesters by farmers in India. 

After that harvesting of cotton, it is mostly stored by farmers in their own houses. 
Therefrom, it is taken to either a market yard or a nearby ginnery for selling and 
value addition. Over 90% cotton produced in India is graded by visual inspection 
and manual stapling method. Recently, some progressive ginners have started 
using instrumental method for objective grading of cotton. Modernised ginneries 
store the raw cotton in open sheds before ginning process. In ginneries, cotton is 
cleaned, ginned and densified in bale form.  During 2014-15 and 2015-16 about 
2000 modern and 2500 semi-modern ginneries using double roller ginned about 
38 and 35 million bales, respectively. There are four ginning technologies i.e. saw 
ginning, double roller ginning, rotobar or rotary knife roller gin and single roller 
being used in the world.  These technologies are having their own considerations 
and the competitiveness of the cotton processing which in turn affects their 
adaptation. 
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In advanced countries, most of the ginning is performed on saw gins. Of late, 

however, there has been renewed interest in roller ginning, especially, its 

advantages over saw ginning in respect of higher ginning percentage and better 

retention of fibre length. It may be mentioned here that the saw ginning always 

results in loss of fibres sometimes to the extent of 0.5-1 mm. Further, most short 

fibres with length less than 12 mm are left un-ginned requiring further processing. 

It is also known that saw ginning leads to more neps in the yarn. Maintenance of 

saw gin is costly as compared to roller gins and spare parts are not easily 

available.  Rotary Knife roller ginning technology is having major disadvantages 

like seed cut, fibre neps and un-ginned cotton going with seeds.  

From various studies, it is observed that roller ginning gives 1-2 % more ginning 
out-turn (GOT) and also improves fibre properties like length, uniformity, 
fineness and lowers the neps. Yarn made from roller ginned fibres is stronger and 
has fewer end breaks. It is well established that double roller ginning technology 
is the suitable and fibre friendly technology which can be used in cost effective 
manner for all type of cottons. Roller gins proved to be a good alternative to saw 
gins because of its various advantages.  

The introduction of Technology Mission on Cotton (TMC) by the Govt. of India 
and the Central Institute for Research on Cotton Technology, Mumbai since year 
2000 have made a great impact on the modernization of ginning sector in India by 
devising technical specifications, creating trained manpower and conducting 
awareness programmes. Even after the completion of TMC in the year2010, has 
created a trend of automated and modernized ginning factories in India. Hence, a 
majority of new ginning factories are being established even after 2010 in India 
are following the guidelines of TMC. Thus, this has resulted in complete 
transformation of Indian ginning industry from an outdated status, inefficient 
machinery, poor infrastructure to the most modern, efficient automated industry 
with significant reduction of trash and contamination in Indian cotton. The Indian 
cotton has got a wide acceptance across the globe on quality parameters and India 
has achieved the status of second largest exporter of cotton in the world. 

Most of the developments have taken place during a recent period throughout the 
India whereas elsewhere in the world such as USA and China no significant 
developments except the development of high capacity saw gins have taken place. 
The journey of modernization of various operations in a ginning & pressing 
factory are being continued to further improve the quality and cost efficiency as 
well as ease of operations for ginning & pressing factories. Many research 
advances have taken place in the past few years to improve the processing of this 
unique crop, each component of which is having multiple uses. A continued 
journey of advances is improving day by day in the areas remaining to be 
addressed for the cotton processing sector in a most beneficial manner.  
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Recent Advances in Cotton Processing Technologies 

Recent advances in cotton processing technologies which have taken place in 
India includes: (i) loading - unloading and feeding mechanisms for cotton, (ii) 
moisture control in seed cotton, (iii) efficient cleaning devices for seed cotton and 
lint, (iv) uniform feeding of seed cotton to gin machine, (v) power efficient seed 
cotton feeding system for individual gin machine, (vi) modern DR Gin, (vii) 
moisture control in lint, (viii) modern baling presses (up packing and down 
packing), (ix) fire detection and diversion system, (x) fibre friendly seed cotton 
and lint suction systems,  (xi) contamination scanners, (xii) mechanical bale 
handling system, etc. 

The Central Institute for Research on Cotton Technology (CIRCOT), Mumbai in 
collaboration with leading gin machinery manufacture in India namely M/s. Bajaj 
Steel Industries Ltd, Nagpur have put up great efforts in providing improved 
machineries for achieving the optimum results in respect of all the areas referred 
above and some of the recent advances introduced in ginning sector are elaborated 
below.  

(i) Loading - Unloading and Feeding Mechanisms for Cotton 

Manual unloading of vehicles, heap making and feeding to suction or other 

mechanical conveying systems were being practiced upto the year 2010. These 

were highly labour oriented and contamination prone methods. To improve this 

situation, tractor mounted attachments for various applications such as; unloading 

of vehicles, heap making and feeding through seed cotton conveying systems as 

well as seed heaping and loading have been introduced. These attachments helped 

to reduce manpower and contamination in the cotton ginning factories in 

India.Loading of cotton bales in trucks have been made easy by such tractors. 

These attachments have eased out the loading, unloading and feeding of seed 

cotton in the ginning factories and saved significant manpower. 

 

Picture 30:  Tractor Attachment for  

Cotton Loading and Unloading  

 

Picture 31: Tractor Attachment for 

Heaping of Cotton 
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Picture 32: Vertical 

Tower Dryer 

 
Picture 33: CIRCOT-Bajaj 

Pre-cleaner 

(ii) Moisture Control in Seed Cotton  

The moisture content of seed cotton is a significant 
attribute in the ginning process. It has a direct impact on 
fibre quality, cleanability and consistency which in turn 
reflects in quality of yarn and fabrics produced from 
cotton. In each gin process, there is requirement of 
optimum fibre moisture content.  The effort required to 
control moisture pay dividends in gin operating 
efficiency and market value of the baled cotton. Many 
approaches are being used to restore moisture in seed 
cotton in the ginneries. Among theszse the latest 
development is the sensor controlled on-line hot air 
humidification system for uniform application of 
moisture when the cotton is dry.  

The optimum cleaning efficiency is achieved only when the moisture contents in 
the seed cotton are around 6%. In the early cotton season, the moisture contents in 
seed cotton are observed to be around 10 -15 % which makes it difficult to clean 
the cotton and also affects the ginning efficiency. Efficient ginning can be 
achieved only when the moisture content in the seed cotton is around 8%. 
Moisture content much below or above the recommended levels reduces the 
ginning capacities significantly as well as damages the quality of cotton. In view 
of this it was felt necessary that the drying process should be done for moist 
cotton to bring down the moisture content to the desired levels. Therefore the 
vertical tower dryers of different capacities are introduced (Picture-32). Seed 
cotton is dried to the recommended moisture level before feeding into gin 
machine when the incoming seed cotton is having excessive moisture.  

(iii) Efficient Cleaning Devices for Seed Cotton and Lint 

In the process of hand picking, sometimes 

labourers pick the cotton with large amount of 

trash such as leaves, stems, bracts and immature 

and un opened bolls. The trash content in the seed 

cotton ranges from 4-6 %. If pre-cleaning is not 

done; trash particles are made to adhere to the 

fibres during the high pressure baling process. 

Subsequent removal of trash in the blow room at 

spinning mills becomes difficult, expensive and 

detrimental to fibre quality. Pre-cleaning is 

necessary to improve gin stand performance and 

lint quality. Cylinder cleaners are used for 

removing finely divided particles and for opening 

and preparing the seed cotton for the drying and extraction processes.  
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Picture 34: Seed Cotton 

Dispenser 

India cotton is mainly handpicked, which require a spiked cylinder cleaner for 

pre-cleaning cotton in ginning industries. Cylinder cleaners are either inclined or 

horizontal depending on the arrangement of the cylinders in it. Inclined pre-

cleaners are currently manufactured in widths of 1.2-2.4 m with rated capacities 

of 3-6 tonnes seed cotton/hr (Picture-33). Inclined pre-cleaners are employed with 

4 to 6 cylinders depending on the cleaning efficiency required. The cleaning 

efficiency of cylinder pre-cleaner mainly depends on the number of cylinder 

employed. The cleaning efficiency is observed in the range of 25-30%.  Besides 

this the spade and cylinder type lint cleaners are commonly employed to clean the 

lint obtained after ginning. The cleaning efficiency of lint cleaners is found in the 

range of 20-25%.  

(iv) Uniform Feeding of Seed Cotton to Gin Machine 

The hand feeding could never offer uniform and 
consistent feeding which normally results in loss of 
efficiency upto 20% and makes a significant impact 
on production costs. Uniform feeding of seed cotton 
to drying, cleaning and ginning machines is very 
important to obtain proper efficiency of these 
machines. During the last few years some machines 
such as Cotton Dispenser and Cotton Feed Control 
Box have been successfully introduced to effectively 
achieve uniform feeding, which has immensely 
benefitted the cotton ginning factories in India. The 
introduction of this equipment has improved the 
efficiency of processing machines by over 20% as compared to hand feeding 
(Picture-34). 

v) Energy Efficient Individual Gin Machine Seed Cotton Feeding System 

Various kinds of mechanical, pneumatic and electromechanical conveying 
systems are practiced for seed cotton feeding to individual DR gins. Overhead 
distribution conveyor system with auto regulators was the most preferred for each 
line for feeding of each gin.  However the same was consuming extra power and 
also resulting in extra capital cost. In the year 2012, a twin line overhead 
distribution conveyor system with advanced auto regulator to simultaneously feed 
two gin machines on two parallel lines is introduced, which has revolutionized the 
individual gin feeding for double roller ginning plants and has reduced the capital 
cost and power consumption (Picture-35). This system has also introduced a slide 
where one can control the escaping of short fibres coming out from seed cotton 
during the feeding system and can be covered up to the feeding point to the Auto 
Feeder which finally results in the control of spreading of small fibres in the 
ginning area and is environment friendly.  
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Picture 35:  Twin Auto Regulator Picture 36: Gin Feeding Conveyor 

(vi) Modern Double Roller (DR) Gin 

In India about 95% of cotton produced is subjected to ginning by using double 

roller (DR) gins. Ginning output of DR gins was considered as quite low, thereby 

the operating cost was higher and the ginning was uneconomical. Now the highest 

capacity model ginning machines have been introduced in the year 2011-12. The 

productivity of this machine is about 100 kg lint/h. The operating cost per kg of 

lint ginned has been reduced drastically due to increased productivity and also 

because of no additional requirement of power and labour for improved versions 

of DR gin. This is the most versatile ginning machine available. The power 

consumption per unit of production is lowest for this machine (Picture-37). 

 

  

  Picture 37 (a): Double Roller Gin                   Picture 37 (b): DR gin during operation 

(vii) Moisture Control in Lint  

The study has also shown the significant difference in bale moisture when 

measured at the time of baling and after 24 h of storage when the cold water spray 

method is used for moisturisation. It creates a lot of vibration in the baling process 

and extra power is used to make the bale when cold water is used. Thus the cold 

moisturisation totally defeats the purpose of moisturisation rather creates losses 

due to wastage of lint and operational problems. The cotton ginning industry now 
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realized that humid-air is the proper method of moisturisation as moisture 

contents are retained for a longer time being getting imbibed in to the web of fibre 

and reduces the power consumption of baling process apart from significantly 

improving the quality parameters of lint (Picture-38).  Thus creating benefits to 

the ginner by getting a higher price for better quality lint.  

(viii) Modern Baling Presses (Up-packing and Down-packing) with Bale 

Handling System  

Upto 2002 majority of the bale presses in India were conventional double stage 

type which was very old. Increased contamination, non uniform weight and 

density, requirement of large man power  were some of the drawbacks in those 

presses. Now adays   automatic single stage presses are becoming more popular in 

India. These presses are either single box or double box, up packing or down 

packing type (fig. 39 and 40). The most modern down packing presses of smaller 

capacities as well as higher capacity have optimized the utilization of plant 

capacities. Earlier only few models were available and in various cases the 

capacity utilization was not optimized. Moreover, to meet the requirement of 

lower height buildings, modern Up-packing presses in various capacities have 

been introduced in the Indian market apart from high capacity (60-80 bales/h) for 

overseas high capacities plants.  

 

 
 

 

Picture 38: Hot Air Humidification System   
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Picture 39: Down-packing Press Picture 40: Up-packing Press  

In India some of the ginning factories have been introduced the cotton bale size of 

1067 mm x 533 mm (42" x 21") as per International Bale Standard ISO 8115.  By 

introducing this these factories can optimize the container loading as well as bale 

weight to the international standard which will certainly be a need of the future. 

The Automatic bale handling and bale bagging system has facilitated the making 

of fully covered bales. The computerization of bale weight and bale marking has 

also improved the bale making process and now the bar coding of the bales is 

being promoted. These measures will certainly improve the acceptability of 

Indian cotton bales worldwide apart from saving the wastage and reduction in 

contamination.   

(ix) Fire Detection and Diversion System 

Ginning industries are prone to catch fires. The risk of fire hazard is increased due 

to increased automation and use of large volume of air for material handling. The 

sensor based fire detection and diversion systems have been introduced which 

effectively control the risk of fire hazards (Picture-41). 

 

 
 

 

Picture 41: Fire Diversion and Detection System 
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(x) Seed cotton, Lint and Cotton seed Handling Systems 

The cotton was getting trashier in conventional ginneries due to manual handling 

from heaps to the press leading to contamination at every stage of processing. But 

with the technological innovations by Indian manufacturers, a rapid 

transformation has taken place in this area. Various kinds of mechanical, 

pneumatic and electro-mechanical conveying systems for seed cotton, lint and 

seed are developed indigenously. The belt type of seed conveying system to 

transport the cotton from the heap to the pre-cleaner and from pre-cleaner to the 

distribution system and then to the DR gins are developed. Also the belt conveyor 

systems to convey the lint from the individual DR gins to the lint cleaner are 

developed. These systems are cost effective and require less power to operate. In 

this system, the cotton is exposed to the open atmosphere while conveying and 

hence is subjected to contamination. The pneumatic conveying system for 

conveying seed cotton and lint are developed and widely used by Indian ginneries 

(Picture-42). The pnuematic conveying system consists of a suction fan, a ducting 

line, air separator and a cyclone. The developments in the conveying system for 

handling of cotton seeds from gin house to the seed platforms have reduced the 

drudgery of carrying the seeds manually. The mechanical conveyors or the air 

handling systems are developed for seed conveying. The mechanical system 

consists of mainly a screw conveyor and bucket elevator. The developments in air 

handling systems include roots blower type system and pneumatic suction type of 

system for seed conveying (Picture-43). 

 

Picture 42: Seed Cotton and Lint 

Handling System 

 

Picture 43: Seed Handling System 

(xi) Contamination Scanners 

At present a very few ginning factories use the high capacity colour sensing 

contamination sorters. However, education to various ginners is being widely 

extended where the ginning factories are encouraged to stop the pre-cleaners at 

the raw cotton stage for few minutes after desired intervals to remove the 

contamination trapped in the cleaners. This will significantly reduce the 
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furtherance of contaminates and work is going on for the higher capacity colour 

contamination sorters which may be available to ginning industry in the near 

future.  

 

   Picture 44: Contamination Scanner 

3. Economics of Roller Ginning  

The economics of ginning operation depends upon the proper selection of ginning 

machinery depending on the plant capacity and desired lint quality. Thus the 

selection of suitable ginning machines is of paramount importance. Ginning 

industries can be classified in threes major groups based on the plant capacity - 

small, medium and large scale industries.  

Table 33: The classification is tabulated below: 

Class of 

Ginning 

Industry 

Capacity 

(bale/h) 

DR Gin 

(Number) 

Capital 

Investment on 

Machinery 

(INR  in 

Millions) 

BreakEven 

Point 

(Bales/year) 

Return on 

Investment 

(%) 

Small Scale  8-10 18 15 15000 20 

Medium 

Scale 

12-15 36 25 25000 24 

Large Scale  >25 >54 35 50000 28 

Salient Features of Double Roller Ginning Technology 

 Gentle ginning and hence less or no damage to fibres and seed  

 Better fibre parameters 

 Higher length of fibre compared to other ginning methods  

 Retaining of natural luster and moisture 

 Lower nep content 

 Higher ginning outturn of fibre 
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 Enabling of oil crushing without delinting because of less linter on cotton seed 

 Lower power consumption 

 Possibility of smallest size plant & biggest size plant 

 Premium rates by buying mills 

Conclusion 

Remarkable advancement has taken place in the ginning technologies in during 

and post TMC era in India. It has kept the momentum of modernization of cotton 

ginning & pressing sector of India. Increased productivity of ginning machines, 

reduction of manpower and electrical power, reduction in contamination and 

improved cotton quality are benefits of these developments which resulted in 

increased export of cotton from India. Further, the developments taken in the 

cotton ginning & pressing technologies in India have made India a net exporter of 

these technologies, machinery and turnkey projects to various countries. Roller 

ginning technology would be a viable alternative for ginning the cotton produced 

in Pakistan, Bangladesh, Afghanistan, etc. 
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Background 

Nepal is a land locked country boarded by India in south, east and west and China 

in north. It is rich in biodiversity including agro-biodiversity. It has three 

physiographic regions- Terai, mountain and Himal. Sub-tropical and temperate 

climate is one of the features of climate of Nepal and south east monsoon is 

another feature of climate. Rainfall starts from July 2
nd

 week and remains active 

till 2
nd

 week of September. Nepalese agriculture is predominantly rainfed 

agriculture. 

Cotton, the 'White gold', is one of the important commercial crops playing a key 

role in the economic, political and social affairs of the world (Bhatt, 1992; Singh, 

1997; Kairon et al., 2004). Cotton is grown chiefly for its fiber, used in the 

manufacture of cloth for the mankind (Singh, 1997). Cotton cultivation was 

started in Nepal to fulfill the demands of its textile industries since 1971 

(NICDEP, 2010). Area of cotton cultivation was about 3,600 ha during 1995-1996 

and started declining since then and reached to below 20 ha during 2004-2005. 

Cotton cultivation was confined to Mid-western Terai region since its initiation. 

Now-a-days farmers of remote areas are cultivating it in marginal land. The fiber 

has cultural value. In every aspects of Hindu religion cotton thread is used to light 

the lamp dipping in mustard oil. Tonnage of thread is required for this purpose.  

Before cultivating annual cotton people used to plant perennial tree cotton 

(Gossypium arborium). This species is available in mid hill and Terai region. 

Thread woven from the fiber of tree cotton used to manufacture handloom cloth. 

History of Cotton in Nepal 

Cultivation of cotton in Nepal was practiced from ancient time. Especially 

perennial type of cotton was cultivated from ancient time. Charkha (locally made 

thread separator made by wood) was used to weave yarn and made the cloth by 

using tan (locally made cloth weaving machine made by wood-Hand loom). The 

practice of manufacturing cloth by using charkha and tan is still prevailed in 

many places of Nepal. But the scientific cotton cultivation was started since 1971. 

At that time, "Hetauda Textile Factory" was established with the financial and 

technical aid of Chinese Government. It is reported that, to supply the raw 

material to Hetauda Textile Factory, the scientific cultivation of cotton was 

mailto:ghimireamar@gmail.com
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Picture 45: Cotton trial in Cotton 

Development Board 
Picture 46: Cotton cultivation in 

farmers’ field 

started. Since then, Nepal Rehabilitation Company and Centre for International 

Agricultural Cooperation, Israel jointly played the crucial role to promote cotton 

cultivation in Nepal.  

In 1973-74, the UNDP has introduced American Upland Cotton in Nepal for Cash 

Crop Development Programme. It played as the milestone to shift from 

cultivation of perennial cotton to annual type of cotton in cotton history of Nepal. 

In 1977, with the support of UNDP/ FAO "The State Farm of Cotton" was 

established in needs 2000 ha Kumbhar of Bardiya District of Nepal with the 

mandate as follows: 

 Research in cotton on various aspects 

 Preparation of cotton extension materials and execution of various cotton 

extension activities 

 Production of cotton on farm 

 Promote farmers to produce cotton 

Besides playing the role in area expansion, farm was unable to perform the given 

mandate efficiently and effectively. Thus, in 1980-81, to promote cotton The 

Government of Nepal has declared the establishment of "Cotton Development 

Board" with the following mandates: 

 To manage the former state farm of cotton 

 To conduct research and development of cotton production technology 

 To extend cotton technology to farmers 

 To produce foundation and certified seed as per demand 

 To buy cotton produced by farmers 

 To manage the market of cotton fibers and seeds 

The Cotton Development Board functioned speedily at the beginning. The 

recommendations of major technologies for cotton in Nepal has made by this 
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board. The cotton production area has gone in increasing trends till 1994.  But 

after 1995, cotton production of Nepal sharply declined. In 2003, the government 

concluded that the working load of “The Cotton Development Board” have to 

reduce to promote cotton.  

Cotton Development Board of Nepal has ginning machine with capacity of 4 MT 

per hour, which running far below its capacity. There is agreement to buy 

produced seed cotton by CDB and provide required seed and pesticides to 

farmers, between farmers and Cotton Development Board. Cotton cultivation is 

concentrated to remote area where there is no possibility to produce other cash 

crops viz. vegetables. There is possibility of producing organic cotton. Some 

districts of eastern development region have started cotton cultivation due to 

demand of fibers for handloom cottage industries.  

Source: ABPSD, 2014 

Figure 15: Area, production and productivity of cotton seed in Nepal 

Institutional Invlivement 

Department of Agriculture (DoA) is responsible for extension activities related to 

agricultural development and Nepal Agriculture Research Council is responsible 

for research activities related to crop and livestock. Under DoA, there are 12 

programme directorates to carry out agriculture extension and development 

activities and District Agriculture Development Office (DADO) carry out fild 

level extension activities. But, in case of cotton, there is CDB to carryout field 

level activities and National Industrial Crop Development Programme (NICDEP) 

under Crop Development Directorate (CDD) is responsible for coordinating 

policy related matter of cotton including other industrial crops. The organizational 

arrangement is as follow: 
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Figure 16: Organizational arrangement of Department of Agriculture (DoA) 

Textile and Garment Industries 

Textile weaving is an age-old economic activity, which is widespread even in the 

remote hilly regions of the country. Besides organized textile mills in the formal 

sector, small and cottage household weavers are also major sources of textile 

production. Readymade garments has emerged as the chief export product of the 

country and has contributed 39% to the total overseas export and earned Rs. 11.5 

billion (US$ 153 million) in the last fiscal year (2000-2001). The garment 

industry, started during the late 1970s, has developed into one of the major 

industrial activities within a span of 20 years. There are 50 textile companies and 

more than 100 garments companies registered in Nepal. The annual production 

capacity of textile industry is- 1.87 million pieces, 22 million square meters, 7 

million pounds and 10386 metric tones, and that of garment industry is 12 million 

pieces and 3000 metric tones (DoI, 2014).  

Starting from the mid 1980s, the readymade garment (RMG) industry in Nepal 

experienced rapid growth, mainly due to the quota facility provided by the 

industrialized countries such as the United States (US). Capitalizing on the quota 

‘rents’, within 10 years, the industry also became the biggest export-oriented 

manufacturing industry of the country. In 1994-1995, though the industry 

comprised less than 1% share in the global RMG trade, its exports made up 29% 

of the country’s total exports and employed more than 50,000 workers (Shah, 

2002).  
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Picture 47: Area of cotton cultivation in Nepal 

In recent years, the industry is, however, facing stiff competition in the global 

market and struggling to survive. The World Trade Organization (WTO)’s rule to 

phase out all textiles and clothing (T&C) quotas by 31 December 2004 under the 

Agreement on Textiles and Clothing (ATC) has not only led to the drastic 

reduction in T&C exports and closure of T&C manufacturing units but has also 

created other serious human development challenges, including unemployment 

(SAWTEE and AAN, 2006).  

High cost of production, high cost of transport, low level technology, inefficient 

scale of production and weak marketing linkages are deeply rooted fundamental 

problems and constraints faced by both textile and garment industries. Rescue 

plan of action in the national strategies should address these fundamental 

problems (Shah, 2002). 

Current Situation of Cotton in Nepal 

Cotton cultivation is confound to only three districts- Banke, Bardiya and Dang of 

mid-western development region on Nepal (Picture-47), where 122.5 ha was the 

area covered with 1118 Kg /ha yield of  

Picture 47: Area of cotton cultivation in Nepal 

seed cotton and 137 MT production (ABPSD, 2015).  Initially, an American long 

staple length variety Tamcot S.P. 37 was popular. But now days farmers are 

planting medium staple length Indian variety H-1098. According to Cotton 

Development Board, Nepal there is about 400 tonnes of lint cotton remained 

unsold in Nepal because textile industries use low cost raw materials and import 

yarn from outside.  
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Technologies Adapted 

Climate and Distribution  

Cotton cultivation is suitable where the temperature at growing time reaches up to 
21-27

0
 C, average annual rainfall 20"-30" and dry climate from October to 

November. Any type of soil is suitable except clay and sandy. Water should not 
be logged and P

H
 ranges upto 5.5-7.5 for successful cotton production. 

Planting method and tillage 

3-4 ploughing including one deep ploughing is done. 7-8 seeds are placed in one 

place followed with thinning. Row to row distance is maintained 75-80 cm and 

plant to plant distance 30 cm in ridge bed. 

Fertilizer dose 

 10 ton compost per ha with 30:25:20 NPK per ha 

 5 ton compost with 80:60:20 NPK per ha with micronutrients as per 

requirement. Split as 60 kg in sowing time  and rest 20 kg in 60-70 days after 

sowing 

Sowing time 

First week of June to first week of July is appropriate but it can be vary upon 

situation of particular place.  

Seed Rate: 

 Seed should have at least 80% of germination rate 

 20-25 kg per ha is recommended for one hectare of land 

 Gap filling should be done within 7-10 days of sowing 

Weeding 

At least 3 times weeding is necessary for cotton. First weeding is in first week of 

sowing. Second weeding is in 5-6 weeks of sowing and third weeding in 8 weeks 

of sowing 

Earthing up 

Earthing up at the time of 2 weeks of sowing and before setting of flowering is 
suitable to present from lodging (wind prone area). It is done by using Mould 
Board Plough or by ridger or by using faruwa. 

Cotton Picking 

Cotton starts to burst/ break boll in 4 months after sowing. The direction of 

bursting of ball takes place in two direction bottom to top and inner to outer in 

relation to main stem. It is recommended for first picking when 60 % balls are 

going to get bursting i.e. November first week and second picking is 
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recommended at 15-20 days of first picking. Third picking is recommended at 2-3 

weeks of second picking.  

Yield of Cotton 

The average yield of seed cotton is 1.1 mt per ha. The highest seed cotton yield 

from farmers level is 1.5 ha. At research station it is recorded up to 2 mt seed 

cotton per ha. The seed cotton has 3:1 ratio of cotton seeds and cotton fibres.  

Grading System 

The grading of cotton based on color of fibre, moisture and pest infestation in 

seed cotton. There are 3 grades of cotton: 

 Grade I: White in color, 8% moisture on fibre and no pest infestation, no plant 

residue remains. 

 Grade II: Yellowish-White in color, 9-10% moisture on fiber, pest infestation 

can occur but should not affect the fibre and 2-3% plant residues. 

 Grade III: Bright yellow to black in color, 11-13% moisture on fibre and pest 

infestation affected the fibre and more than 4% plant residues. 

Table 34: Major Pests of Cotton  

Major Insects Major Diseases Major weeds Rodents 

Heliothis 

armizera 

Angular leaf sopt 

(Xanthomonas compestris pv 

malvacearum) 

Cynodon dactylon Field Rat 

(Millardia 

meltada) 

Earias fabia Anthracnose (Collactotricum 

capsici) 

Cyperus rotundus Smaller 

Bendicoot 

(Bendicota 

bengalensis)  

Bemisia tobacii Wilt  

(Fusarium oxysporum 

f.sp.vasinfectum) 

Convolvulus spp Indian gerbil 

(Tatera indica) 

Emposca 

devastans 

Root knot nematode 

(Meloidogyne incognita) 

Tridax procumbens  

Dysdercus 

cingulatus 

 Elusine indica   

Pectinophora 

gossypiella 

  Echinochloa spp   

Sylepta derogota  Xanthium 

strumarium 

 

  Trianthema spp  

  Celosia argentea  

  Dactyloctenim spp  
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Major Insects Major Diseases Major weeds Rodents 

  Brachiaria spp  

  Corchorus spp  

  Protulaca oleraceae  

  Panicum spp  

Pest Management Practices 

 IPM technologies are promoted.  

 Growing healthy crops, use of botanicals and cow urine and if necessary uses 

of safer pesticides are the alternative technologies applied in case of cotton.  

Recommended Varieties 

Tamcot SP-37 was the variety introduced in Nepal during the initiation of cotton 

cultivation in Nepal. Later on different varieties were tested in farmers’ field viz. 

F 1054; H 1094; H 1098; CODE 215, CODE 1145; CODE 8015;  F1 hybrids- KK 

-888, KR-13, KS-140, AAH- 1, OM-3344;  BT cotton- ROSSI-134, SDS-1368, 

PCH-406, RCH-138 and Anamol 555 etc. According to Nepal Seed Vision GMO 

seeds are not allowed to grow in farmers’ field and allowed only for research 

purpose. At present farmers cultivate H 1098 variety. 

Social and economic Status 

Recently, a study was conducted to know the social and economic status of 

cottonsixty. 60 respondents were interviewed. Findings of that study were: 

 Average cost of production NRs 111425/- per ha, average income NRs 

144975/- and BCR 1.3:1 

 85 % of total cost of production is associated with human and animal labour 

and 15%  with inputs 

 Average size of cotton cultivation farm is 2500 square meter 

 Average seed cotton production 2000 kg/ha 

 Reason of cotton cultivation:  

o 90% respondents said due to assured market and if cotton farm established 

local trader provide goods in debt 

o 75 % respondents said cotton is not damaged by wild animals as well as 

domestic animals 

o 60 % respondents argued that price declared before planting act as 

insurance therefore it is not risky to cultivate cotton 

 Cotton cultivation concentrated in remote area and the areas where no 

irrigation facility. In such situation cotton is the most profitable crop. Non 
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perishable nature of seed cotton is another important feature for cultivation in 

remote areas. 

Challenges 

There are some challenges in cotton cultivation which are given below: 

1. Reducing cost of cultivation 

2. Area coverage of cotton  

3. Varietal improvement 

4. Use of non-cotton fibers in textile and garment industries 

5. Plant protection management for pest of cotton 

6. Proper use of infrastructures available 

Opportunities 

There are opportunities in cotton which are as follows: 

1. Garments and textile industries are still the main sectors of manufacturing 

industries which accounts a lot for export and create employment 

opportunities 

2. Handlooms as small and cottage industries are using cotton fibers 

3. There is high demand of garments made from cotton fibers 

4. Farmers are motivated toward organic cotton 

5. Farmers of mid-western development region are still growing cotton 

6. There are tree cotton species grown in wild condition which may be used for 

varietal improvement  

7. Infrastructures which are already established can contribute for cotton 

development 

Regional cooperation for research and development 

Nepal is rich in biodiversity and there are many microclimatic niches which can 

be utilized for crop improvement. Being surrounded by highly populated 

countries, scope of increasing demand of cloth and textile can be harnessed by the 

fibers of cotton. There is very low amount of chemicals used in Nepal which can 

be utilized to produce organic cotton. The following aspects can be utilized for 

regional cooperation for research and development: 

1. Germplasm exchange for varietal improvement 

2. Organic cotton production  

3. Use of seeds of cotton to produce animal feed and oil extraction 
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Introduction 

Pakistan is one of the ancient homes of cultivated cotton in the world. The oldest 

of all cotton relics, excavated at Moenjo-Daro in Sindh, bear testimony to the 

proficiency of Indus civilization in the use of cotton as far back as 3000 B-C. In 

Pakistan, cotton is cultivated over 3 million ha, accounting for 15% of the 

cropped area in the country.  It accounts for more than 53% of export earnings 

and about 60% of domestic oil production. Cotton farming is the principal source 

of raw materials for the textile industry which is the largest industry employing 

40% of the industrial labor.  

Pakistan is the 4
th

 largest cotton producer in the world after China, India and the 

USA. Pakistan's share in the world cotton production in 2014-15 was 8.82%. 

Pakistan is 3
rd

 largest consumer of cotton in the world, the 3
rd

 largest yarn 

producer, the 2
nd

 largest yarn exporter and the 3
rd

 largest cloth exporter with 14% 

share in the world cloth exports. 

Cotton crop is mainly grown in Punjab and Sindh provinces in Pakistan. Punjab 

contributes 79% and 70% in cotton area and production, respectively whereas 

Sindh province accounts for about 20% and 29% area and production, 

respectively. Khyber PakhtoonKhawah (KPK) and Balochistan provinces 

contribute the remaining portion of production. Apart from the main cotton 

growing areas in the Punjab province, Balochistan has emerged as potential area 

for cotton production and it has been identified as most suitable area for organic 

cotton cultivation. The country has great potential to enhance cotton production 

fulfilling the future needs of domestic textile sector as well as for export. The 

Government of Pakistan is, therefore, determined to increase the cotton research 

and development process necessarily required to accelerate production of quality 

cotton matching the spinners’ requirements. Cotton in most parts of Pakistan is 

planted during April-June, while it is harvested from August to December.  
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Area 

Table 35: Cotton Area, Production and Consumption in Pakistan 

Year 
Area  

(000 ha) 

Production  

(000 Metric tons) 

Yield 

(kg/ ha) 

Consumption 

(000 Metric tons) 

2002-03 2,794 1,736.00 756 1,999 

2003-04 2,989 1,708.00 680 2,024 

2004-05 3,193 2,425.05 808 2,597 

2005-06 3,103 2,213.23 714 2,532 

2006-07 3,075 2,186.00 711 2,649 

2007-08 3,054 1,981.29 649 2,657 

2008-09 2,820 2,009.00 713 2,614 

2009-10 3,081 2,157.80 713 2,402 

2010-11 2,689 1,948.22 724 2,436 

2011-12 2,862 2,311.15 815 2,408 

2012-13 2,879 2,215.00 769 2,416 

2013-14 2,806 2,171.00 774 2,034 

2014-15 2,958 2,373.00 802 2,504 

Source: Pakistan Central Cotton Committee 

Table 36: Exports, Imports & Stocks of Raw Cotton during last 10 Years 

(000 M.Tons) 

Years Exports Imports Stocks 

Carry-over Ending 

2005-06 59.86 293.88 700.00 615.00 

2006-07 47.28 502.04 615.00 607.00 

2007-08 58.50 850.85 607.00 724.00 

2008-09 78.00 417.00 724.00 458.00 

2009-10 157.00 342.00 458.00 399.00 

2010-11 148.00 314.00 399.00 117.00 

2011-12 257.00 173.00 117.00 143.00 

2012-13 93.00 430.00 143.00 260.00 

2013-14 115.00 251.00 260.00 118.00 

  2014-15* 95.00 168.00 118.00 66.00 

Source: Pakistan Bureau of Statistics, Government of Pakistan 
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Table 37: Average Prices of Different Segments of Cotton during last 10 years  

Years Seed Cotton  Raw Cotton  

(Karachi)  

Cotton Yarn at Karachi  

Sindh 

Province 

Punjab 

Province 
21’s Count 30’s Count 

Rs. Per 40 kg Rs. Per 40 kg Rs. Per bundle of 4.54 kg 

2005-06 1,003.00 1,092.00 2,625.00 493.00 575.00 

2006-07 1,156.00 1,183.00 2,749.00 519.00 606.00 

2007-08 1,446.00 1,465.00 3,457.00 627.00 711.00 

2008-09 1,584.00 1,606.00 3,694.00 658.00 747.00 

2009-10 1,920.00 1,953.00 5,300.00 936.00 1,072.00 

2010-11 3,933.00 4,155.00 9,647.00 1,538.00 1,688.00 

2011-12 2,334.00 2,625.00 6,208.00 1,157.00 1,301.00 

2012-13 2,524.00 2,732.00 6,576.00 1,274.00 1,400.00 

2013-14 2,833.00 3,144.00 7,160.00 1,300.00 1,516.00 

2014-15 2,292.00 2,486.00 5,478.00 1,101.00 1,326.00 

Source: Pakistan Central Cotton Committee, 2005-15 

Cotton Research and Development 

Research on cotton has been given prime importance and a number of 

organizations are conducting research on various aspects of cotton which are 

given below: 

a) Cotton Organizations 

- Pakistan Central Cotton Committee, Multan (PCCC)  

- National Institute of Biotechnology & Genetic Engineering (NIBGE), 

Faisalabad, Punjab 

- Nuclear Institute of Agriculture & Biology (NIAB), Faisalabad, Punjab 

- Nuclear Institute of Agriculture (NIA), Tandojam, Sindh 

- National Institute of Genomics & Advanced Biotechnology (NIGAB), 

Islamabad 

- Ayub Agriculture Research Institute, Faisalabad 

- National Center of Excellence in Molecular Biology (CEMB), University of 

the Punjab, Lahore 
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b) Cotton Research Stations 

Cotton Research Institutes and the Stations involved in cotton development and 

varietal improvement program 

- Central Cotton Research Institute, Multan, Punjab 

- Central Cotton Research Institute, Sakrand, Sindh 

- Cotton Research Institute, Ayub Agriculture Research Institute, Faisalabad 

- Cotton Research Station, Multan, Punjab 

- Cotton Research Station, Rahim Yar Khan, Punjab 

- Cotton Research Station, Vehari, Punjab 

- Cotton Research Station, Bahawalpur, Punjab 

- Cotton Research Station, Sahiwal, Punjab 

- Cotton Research Station, Ghotki, Sindh 

- Cotton Research Station, Tandojam, Sindh 

- Cotton Research Station, MirpurKhas, Sindh  

- Cotton Research Station, Sibbi, Balochistan 

- Cotton Research Station, D.I. Khan, NWFP 

- Cotton Research Sub-Station, KotShutta, D.G. Khan, Punjab 

- Cotton Research Sub-Station, Jhang, Punjab 

- Cotton Research Sub-Station, Raiwand, Lahore, Punjab 

Variety Development 

1. Seed cotton yield and fiber Quality 

The cotton breeding program in Pakistan strive has to develop cultivated varieties 

with high yield potential. PCCC in collaboration to Seed Councils (The variety 

approving authority) has developed the minimum fiber quality standards as well 

as which were given prime importance to the breeding process and variety 

approval. The fiber quality parameters enforced by Govt. of Pakistan are: (i) fiber 

length more than 28mm, (ii) lint percentage more than 37.5 and above (iii) 

Fineness 3.8-4.9 ug/inch (iv) fiber strength 92 and above (tppsi) and (v) 

uniformity ratio not less than 48% (vi) fiber maturity 80%. 

2. Earliness 

Global climate change is also well experienced in Pakistan and changes in rain 

pattern or shifting of weather extremes have forced scientists to breed varieties 

that could be sown in early season and picking could be deviated from rains. It 

has been learnt that early sown crop escapes the disease and by the time CLCV 

invades cotton crop it gains significant canopy and develops ability to withstand 

the disease. Breeding for earliness also improves production though keeping the 

crop for longer periods in fields.  
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3. Drought tolerance 

Because of irregular rains and climate change the water reservoirs are not fully 

replenished to provide sufficient water for cotton and other crops. This shortage 

of irrigation water in Pakistan created the demand of development of drought 

resistant/tolerant varieties using upland cotton as well as wild Gossypium species 

which are perennial xerophytic shrubs indigenous to desert area. The later 

requires less water and this characteristic is being transferred to cultivated 

American types of cotton varieties. 

4. Heat tolerance 

The cotton growing areas in Pakistan experience high temperatures (over 45 
o
C). 

High temperatures become harsh for cotton crop in summer season as a 

consequence of which flower and fruit shedding results ultimately reflected in 

sever yield losses. To avoid that phenomenon, heat tolerant varieties are being 

developed. 

5. Salt tolerance 

To increase the area under cotton, the problem soils are putting their efforts to 

develop salt tolerant varieties and  in pipe line. 

6. Insects and Diseases resistance 

Major disease is cotton leaf curl virus (Burawala strain of cotton virus) which is a 

serious threat to cotton cultivation. Efforts are being made to develop virus 

resistant genotypes by transferring disease resistant genes from wild species into 

upland cotton and to incorporate some morphological traits (like pubescence) 

which could help in non-preference of insects. 

7. Male sterility (CMS/ GMS) 

The GMS lines are utilized for production of commercial cotton hybrid seed 

8. Inter-specific hybridization 

To transfer the desirable characters of the wild species into cultivated species 

inter-specific hybridization is conducted 

9. Polyploidy 

Most of the wild species and two cultivated species are diploid (2n =26 

chromosomes) and cultivated upland cotton is tetraploid (2n =52 chromosomes). 

When upland cotton and wild species are crossed there is a triploid which is 

sterile, to make it fertile polyploidy is induced. 

Conscious Choice  

1. Hybridization 

It is crossing between two genetically different parents for the sake of creating 

variability for the purpose of obtaining genotypes with trans-gressive 
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performance. It includes single cross, double cross, three-way cross and back 

cross. 

2. Pedigree selection/ progeny row selection 

The hybrid population in the F2 generation is subjected to the selection of single 

plants which are grown in individual rows in the F3 generation. The best 

performing in the F3 generation are selected. Such a procedure is repeated for 3-4 

generation until the material is homozygous. 

3. Testing and approval of a variety 

The homozygous selected material (strains) is tested in micro Varietal and 

Varietal trials; then passed through National Coordinated Varietal Trial (NCVT) 

and Provincial Coordinated Cotton Trial (PCCT) to be approved as a variety. 

Table 38: Fiber Characters of Approved Cotton Varieties from 2010 to 2016 

Sl. 

No. 

Variety Year of 

release 

Ginning 

out turn 

(%) 

Staple 

length 

(mm) 

Micronaire 

(µg inch
-1

) 

Fibre 

strength 

(tppsi) 

Bt. Varieties 

1 FH-113 2010 39.0 26.0 5.4 94.0 

2 Neelum 121 2010 41.9 26.2 5.1 106.0 

3 Sitaara 008 2010 40.6 25.8 4.8 101.6 

4 MG-6 2010 38.2 27.5 5.3 103.3 

5 Ali Akbar 703 2010 37.3 28.5 5.0 104.6 

6 Ali Akbar 802 2010 37.6 28.3 5.3 105.5 

7 IR 1524 2010 38.4 27.3 5.3 102.0 

8 IR 3701 2010 43.6 25.9 5.7 95.6 

9 Bt.CIM-598 2012 40.1 28.2 4.2 95.0 

10 Bt. FH-114 2012 39.6 28.1 4.9 95.5 

11 Bt. Sitara-009 2012 40.5 29.2 4.9 97.6 

12 Bt. A-One 2012 38.0 29.9 4.6 96.6 

13 Bt. Tarzen-1 2012 42.6 29.2 5.0 95.0 

14 Bt. MNH-886 2012 41.0 28.2 5.0 99.5 

15 Bt. IR-NIBGE-3 2012 38.7 28.3 5.0 97.6 
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Sl. 

No. 

Variety Year of 

release 

Ginning 

out turn 

(%) 

Staple 

length 

(mm) 

Micronaire 

(µg inch
-1

) 

Fibre 

strength 

(tppsi) 

16 Bt. IR-NIBGE-

1524 

2012 38.6 30.2 4.7 92.5 

17 Bt. NS-141 2012 41.1 29.0 4.9 101.5 

18 Bt. NA-121 2012 41.9 28.7 4.8 98.3 

19 Bt. AA-802 2012 43.3 29.5 4.8 92.8 

20 Bt.VH-259  2013 39.02  28.63 4.90  91.75 

21 Bt.BH-178  2013 41.03  29.50  4.96  98.95 

22 Bt.CIM-599  2013 40.03  30.17  4.62  96.3 

23 Bt.CIM-602  2013 38.01  29.50  4.89  95.05 

24 Bt.FH-118  2013 38.39  28.27  4.87  95.55 

25 Bt.FH-142  2013 40.10  28.33  4.78  101.4 

26 IR NIAB-824  2013 39.93  27.90 4.76 99.0 

27 IUB-222  2013 40.86  29.53  4.92  101.05 

28 CEMB-33  2013 41.80  29.13  4.91  102.7 

29 Sayban-201  2013 38.76  29.90  4.79  100.5 

30 Sitara-11M 2013 38.92 30.67 4.64 94.55 

   31 AGC-555 2013 40.70 27.80 4.66 102.8 

   32 KZ-181  2013 39.24  28.13  4.78  97.45 

33 Tarzan-1 2013 42.6 29.2 5.0 95.0 

34 Tarzan-2  2013 42.57  29.63  4.89  93.95 

35 CA-12  2013 46.14  29.14  4.86  92.6 

36 MNH-886 2013 41.0 28.2 5.0 99.5 

37 AGC-777 2015 40.17 29.20 4.80 95.7 

38 MM-58 2015 40.38 30.00 4.40 85.5 

39 Leader-1 2015 40.79 28.10 4.40 95.3 

40 VH-305 2015 40.00 28.50 4.50 100.4 

   41 IUB-13 2015 41.95 28.80 4.70 93.0 



134 

Sl. 

No. 

Variety Year of 

release 

Ginning 

out turn 

(%) 

Staple 

length 

(mm) 

Micronaire 

(µg inch
-1

) 

Fibre 

strength 

(tppsi) 

42 Tarzan-3 2015 40.75 31.90 4.70 94.7 

43 FH-Lalazar 2015 42.04 28.90 4.80 98.6 

44 BS-52 2015 41.00 28.24 4.60 99.3 

45 BH-184 2015 40.00 28.68 4.90 95.45 

46 Cyto-177 2015 40.00 28.99 4.30 99.9 

47 MNH-988 2015 42.00 28.48 4.80 96.1 

48 AGC-999 2015 42.20 28.00 4.60 96.5 

49 IR-NIBGE-4 2015 39.41 29.30 4.30 93.5 

Non-Bt. Varieties 

1 CIM-573 2012 39.9 31.0 4.6 93.8 

2 FH-941 2012 38.1 29.6 4.5 90.9 

3 FH-942 2012 38.0 29.6 4.2 95.1 

4 NIBGE-115 2012 38.2 29.5 4.9 93.1 

5 BH-167 2012 41.2 29.1 4.8 92.7 

6 NIAB-852 2012 37.8 31.6 4.5 91.2 

7 SLH-317 2012 38.0 29.8 4.4 96.7 

8 CIM-608 2013 40.30 29.88 4.78 95.4 

9 NN-3 2013 38.00 28.17 4.87 99.4 

10 NIAB-112 2013 38.67 29.00 4.74 92.2 

11 NIAB-Kiran 2013 38.96 30.41 4.61 93.8 

12 GS-1 2013 39.96 29.21 4.42 96.0 

13 Cyto-124 2015 42.75 30.30 4.40 92.3 

14 NIAB-2008 2015 37.99 31.16 4.74 92.2 

15 CIM-620 2016 40.2 28.9 4.6 93.0 

Biotechnology on Cotton  

At present two local institutions viz., Centre of Excellence in Molecular Biology 
(CEMB) and National Institute of Biotechnology & Genetic Engineering 
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(NIBGE) are working on biotechnology on cotton and these organizations have 
developed their own biotech genes for effective insect resistance in the cotton 
plant. CEMB has evolved two biotech cotton genotypes viz., CEMB-1 and 
CEMB-2 which are in National Coordinated Varietal Trial. The material of 
NIBGE is in greenhouse stage. According to an agreement made between 
Ministry of Food & Agriculture (MINFA), Govt. of Pakistan and Monsanto 
Projects on development of biotech cotton will be soon carried on at other 
institutes dealing with cotton production. 

Transgenic Cotton Productions and Policy 

Three local seed companies i.e. Auriga, Agri Farm and Guard have recently made 

agreements with M/s Biocentury who will transform a few selected local varieties 

in China. The transformed varieties will be tested in Pakistan. According to policy 

approval for marketing of biotech seed is to be sought from Regulatory 

Authorities which are Institutional Biosafety Committee (IBC), Technical 

Advisory Committee (TAC) and National Biosafety Committee (NBC). 

Country Policies for Import and Export of Breeding Seeds 

For utilization of Gossypium germplasm in hybridization, limited quantity of seed 

(500 gms in case of cultivated cottons and about 50 seed of wild species) can be 

imported in coordination with Pakistan Central Cotton Committee, Karachi or 

exported with the permission of Plant Quarantine Department, MINFA, 

Islamabad according to country policy after fulfilling the requirements of the said 

department.  

Production Technology 

The success of profitable cotton production lies upon the appropriate time with 

different agronomic practices.  

Soil type and Land Preparation 

Good physical conditions of the soil are needed to obtain vigorous and good 

yielding plants but the choice of selection of optimum soil conditions with the 

small farmer is very limited. Crop residues or crop for green manuring should be 

buried in soil with rotavator or mould board plow 25-30 days before cotton 

sowing. 

For good land preparation, harvest wheat by hand near the ground, apply light 

irrigation for land preparation. Plow shallow, level the field. Avoid excessive 

cultivation i.e. plowing. Apply heavy single soaking dose (rouni) for conventional 

planting method. 
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Picture 48: Relay cropping of cotton in standing wheat 
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  Picture 49: Conventional Method 

Planting Methods  

There are presently two methods of sowing 

are in practice 

i. Conventional method 

ii. Bed-Furrow method 

Conventional Method 

For conventional method seed bed is prepared 

when the soil is in workable condition after 

application of soaking dose. Single 

rouni/soaking dose due to scarcity of water should be given. Use pre-emergence 

weedicide Stomp 330E @ 1 lit/ac at seed bed preparation before sowing. 

Bed-furrow method 

For bed-furrow method the bed and furrow are made at 75cm distance between 

bed & furrows. Apply irrigation and put 5-6 seeds at 15-22cm distance so as to 

obtain 25000-30000 plants/ac. S-metalachlor (Dual Gold @ 800 ml/ac) can be 

used as pre-emergence for specific weed control. For sowing dibbling (manual) 

are automatic plant tractor driven, can be used for planting cotton seed. 

Advantages of Bed and Furrow Planting 

1. In salt affected fields this method of planting ensures adequate plant 

population. 

2. More efficient method of planting. 

3. There is saving of seed in this method planting. 

4. It ensures good seed germination and emergence of seedlings. 

5. Crusting due to unusual rains at planting is quite less. 

6. Young seedlings are saved from heavy rains. 

7. Plant growth is vigorous. 

8. Effects of temporary water logging are minimized. 

9. Plant protection in rainy season is possible. 

There is 30-40% saving of irrigation water. 
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Picture 50: Bed-furrow method of cotton plantation 

Disadvantages of flat planting: 

1. In salt affected fields this method of planting results patchy plant population. 

2. Even in problem free soils after planting and before the emergence of cotton 

seedlings, the light shower of rains results in crust formation. This crust 

restricts the emergence of seedlings and is major cause of poor plant 

population. 

3. After emergence of seedlings, heavy rains results in submerging of young 

seedlings which die off due to suffocation of roots because of temporary water 

logging. 
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4. In flat planting, the flood irrigation is common practice. This practice of 

irrigation cause temporary water logging which affects the metabolic 

activitiesof the growing plants. 

5. In flat planting rain just after flood irrigation more aggravate the problem 

because water stands in the field for longer time and results in complete 

damage of the crop. 

6. In the month of July and August (Monsoon season) the wetting of fields for 

long time because of rains disrupt the timely plant protection measures against 

the pests attack.  

         

Picture 51: Flat planting method 

Cotton seed 

Use high quality certified seed of recommended varieties obtained from Punjab 

Seed Corporation or reliable private seed companies. The seed should be treated 

with commercial sulphuric acid to remove fuzz. One litre of commercial sulphuric 

acid is used for 10 kg cotton seed. The seed rate of sinker seed could be 5, 7, and 

9Kg /acre for germination of 80, 75 & 70 % respectively. 

Planting time 

Planting at right time only ensures better yield. Late sown crop in general is 

affected by rains, heavy insect infestation and diseases resulting in poor yield. In 

Punjab, cotton's optimum sowing time from first May to mid June. However in 

districts of Layyah, Bhakkar, Mianwali and Khushab sowing can be started from 

mid April i.e., before  plants are well established.  

Plant population 

The recommended plant population with water shortage condition is 25,000-

30,000 plants/ac with a distance of 15-22 cm between plants. By increasing plant 

population of the small farmer’s  increase in yield can be achieved. 
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Weed management 

Weed control is another important aspect of getting good cotton yield. In cotton 

the weeds grow faster than the crop in early stage. The yield can considerably be 

increased by controlling weeds at early stage rather than at late stage. The 

research work at Central Cotton Research Institute, Multan indicated that yield 

loss varied from 34 to 88% depending upon season and time to start controlling 

weeds and weed intensity. 

Table 39: Common weed in cotton crop 

Botanical Name Local Name 

Trianthemamonogyna It-Sit 

Cyperusrotundus Deela 

Eleusineindica Madhana 

Echinocloacolonum Swankighass 

Cynodondactylonpers Khabbalghass 

Setariaverticillate Loomarghass 

Digeraarvensis Tandla 

Cucumismelo Chibbar 

Tribulusterrestris Bhakhra 

Convolvulus arvensis Lehli 

Euphorbia heliescopia Dhodak 

Euphorbia pilufiera Hazardani 

Corchorustridens JangliPatsun 

Portulaca spp. Kulfa 

Amaranthusviridis Chulai 

Eleusineindica Madhana 

sorghum halepense Beru 

The best and most commonly adopted method is cultural control. With heavy 
infestation, pre-emergence weedicide i.e. Stomp 330E (pendimathline @ 1,500ml 
per acre) combined with cultural method could give better results. Good seed bed 
preparation, hand weeding, farm sanitation, crop rotation and post emergence 
weedicide application (control weeds) along with  integrated weed management 
provide profitable cotton production. 



141 

 

 

 

 

 

Picture 52: Cultural control method 
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Irrigation 

For flat sowing i.e. conventional drill method, it is generally recommended that 

first irrigation after planting may be given 30-40 days with 15 days interval in 

subsequent irrigation. The irrigation should be cut-off in 1
st
 week of October. The 

first irrigation may be delayed 40-50 days from sowing according to environment, 

soil and variety. The delay in water cut-off may lead to yield loss rather than 

benefit.  In bed-furrow, the first irrigation is given before or just after sowing seed 

followed by irrigation 4-5 days after first irrigation. After seed emergence next 

irrigation can be delayed up to 2 weeks according to weather condition or soil 

condition (soil water holding capacity). Afterwards application of irrigation 

should continue 7-10 days interval till last irrigation. Otherwise the crop could 

suffer due to shortage of water. In this method about half the quantity of water per 

irrigation would be needed to fill the area than flat irrigation but the number of 

irrigation would be more. The most crucial period from irrigation management is 

the productive phase when the maximum flowers/buds/bolls are being formed. 

During this period water stress may decrease crop yield. 

Fertilizer 

Fertilizer use is also an integral part of good crop husbandry where soil analsisis 

an important one. But every farmer cannot use soil analysis facility, therefore, 

without soil test, it is recommended that early maturing varieties may be given 69-

92 kg nitrogen with 23 kg P2O5 and 25 kg K2O per acre.One third nitrogen and all 

phosphorus at sowing and the rest of nitrogen in two split one third irrigation at 

30-50 days of sowing and the remaining dose at peak flowering stage. Application 

of fertilizer should be completed by mid of August. 

Quantity of nitrogen can be increased or decreased according to varietal behavior, 

soil and weather conditions. Under dry hot weather conditions when shedding 

increase then quantity of nitrogen should be decreased accordingly. 

Insects and Disease Management 

Major sucking insects of Cotton 

Sucking pests are very much important in cotton agroecosystem. At the early 

developmental stage of cotton crop, in case of serious attack of sucking pests, the 

crop development may suffer resulting defoliation of leaves. Therefore, safety 

from sucking pests is equally important viz-a-viz cotton bollworms. Major 

sucking pests are listed below; 

1. Cotton Jassid (Amrascadevastans) 

2. Whitefly (Bemisiatabaci) 

3. Thrips (Thripstabaci) 
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4. Aphid (Aphis gossypii) 

5. Spider mites (Tetranychus spp.) 

6. Mealy bug (Phenococcussolenopsistinsley) 

7. Cotton boll worm 

Plant protection plays a crucial role in the successful production of cotton crop. 

Since, no single method has proved to be effective against all types of pests, an 

integrated pest control approach has been advocated. The integrated pest control 

is a broad ecological approach to pest control utilizing a variety of control 

techniques compatible in a pest management system. For integrated pest control 

to be most effective, realistic economy injury levels must be used to determine the 

need for pest control action. At the same time is to protect and preserve naturally 

occurring biotic mortality agents such as parasites, predators and pathogens. The 

ultimate objective of the integrated control approach is to produce the maximum 

return at a minimum cost without disturbing the cotton agro-ecosystem. 

Integrated control programme requires a good scientific background and the 

development of information in the following areas; 

a) The plant growth pattern of cotton varieties 

b) General biology, behaviour, phenology and destruction of the major pests and 

a delineation of the susceptible age of plant under attack 

c) The effect of different planting dates on pest incidence and pest predator 

abundance 

d) Knowledge of economic threshold levels i.e. pest population levels that can be 

tolerated without significant loss 

e) The major natural mortality factors regulating the abundance and population 

dynamics of the pests 

f) The effect of crop rotation on pest – predator/parasite abundance 

g)  The times and places of occurrence and the significance of the major 

predators, parasites and pathogens 

h) The effect of alternate hosts of pests and beneficial organisms as reservoirs 

i) The impact of control procedures on the pests as well as on the natural 

mortality factors and the ecosystem in general 

j) Education and training. 

It is important to know the periods of growth and fruit production so that pest 

control programmes can be adjusted accordingly in the overall insect and crop 

management system. Once the critical period of fructification is determined, the 

pest control operations can be adjusted within this period to get maximum return. 
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In Pakistan two types of varieties are grown, the bushy and late maturing short 

stature. The strategy of pest control would be entirely different for these two 

varieties. In Myanmar (Burma) the early formed fruit makes the yield (Ahmad 

1985) so, protection of early formed bolls is an important. 

Economic Threshold Levels 

It is necessary to determine economic thresholds i.e. maximum pest population 

that can be tolerated at a particular time and place without the resultant economic 

crop loss. 

The critical period for fruit setting has been established as mid August to first 

week of October for bushy varieties. Fruit set before mid August usually lost to 

excessive heat, so damage by bollworms is more. Chemical protection is limited 

to the critical period and only given when bollworm exceeds the established 

threshold. The economic threshold levels of various sucking pests are given 

below: 

a) Cotton Jassid 1 – 2 / leaf 

b) Whitefly 4 – 5 nymphs / leaf 

c) Thrips 8 – 10 / leaf 

d) Aphid 10 / leaf 

e) Spider mites 10 – 15 / leaf 

f) Millybug patches 

The economic thresholds have to be revised with any change in the management 

of the crop, variety, behaviour to pest and other biotic and abiotic factors. So far 

knowledge on the economic thresholds could help to eliminate unnecessary 

sprays. 

Natural mortality factors 

All the major pests of cotton are influenced by the rainfall and temperature. The 

rainfall increases humidity which helps in the reproduction of Jassids while dry 

conditions help in the flare-up of whitefly. Dry seasons are associated with lower 

infestation of pink and spotted bollworms and Jassids while wet seasons are 

associated with higher infestation.The naturally occurring parasites, predators and 

pathogens in the agroecosystem have great impact on cotton production. The 

heavy use of chemical pesticides virtually eliminates these natural controls.  

Cultural Control 

Cultural control is extremely important in the integrated pest control in cotton. 

Any change in agronomic practices in cotton agroecosystem may change the 

characteristics of the crop plant and crop environment. A series of tradition 
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cultural practices have been developed over a long period that has helped to 

control cotton pests. 

Education and Training 

Substantial efforts should be made to educate the farmers about cotton pests and 

their significance in crop losses. Continuous training of extension workers 

through Cotton Maximization Programme resulted in good pest control and 

increased seed cotton production. Necessary training includes short courses, 

workshops, conferences, demonstration field, etc. are necessary.  

1. Whitefly 

Both adults and nymphs feed the leaves of the plant and produce two types of 

effects. Lower the vitality of the plants by sucking the sap, affect the 

photosynthetic activity of leaves due to the development of soutymould on the 

honey dew, excreted by the pest on leaves. Severe infestation at boll setting 

period cause considerable leave and fruit shedding and bad opening of bolls 

resulting loss in yield due to the soutymould. 

2. Jassid 

Nymphs as well as adults cause injury to their host but nymphs are more 

damaging. They cause severe damage known as hopper burn. They suck the sap 

from underside of leaves and at the same time, inject saliva inside the plant tissue 

which is phytotoxic. In the early stage of attack the leaf becomes yellowish or 

brownish, and as the time goes on, the edges of the leaf turn downwards. 

Control Methods of Whitefly and Jassid 

Cultural Control 

 Clean cultivation and disposal of alternate host plant 

 Avoiding the excessive amount of nitrogenous fertilizers application to cotton crop 

 Avoiding over irrigation of cotton fields 

  Late sowing of crop. 

Biological Control 

 Among predator’s grubs of Chrysopa sp., and a beetle (Burnus sp.) various 

species also feed on the adults and pupae of the whitefly. 

 A spider Dictymaalbida, black ants and Chrysopa are the main predators. 

3. Thrips 

Usually cotton seedlings are attacked by both adults and nymphs and lower leaves 

are severely damaged in early stages. In the beginning infested leaves become 

silvery white which later on turn dirty white and then crumple. Thrips infested 
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plants show a dark olive colour with brownish motlings and get a severe set back 

in the initial stages of growth and thus remain stunted followed by defoliation. 

Severe attack of thrips causes death of lower branches premature boll opening. 

Control Methods of Thrips 

Cultural Control 

 Avoid cultivation of malvacoae and solanacear hosts near cotton fields. 

 Remove all weeds from the cotton field. 

Biological Control 

Eggs of thrips are parasitized by Thripoctenusbrui, while 

Thriphlepstalilusparasitise the nymphs. A mite Camspid sp. Also feed on thrips. 

4. Mites 

Maximum infestation is found in September and October when climatic 

conditions are most suitable for their attack. Infested leaves become discoloured 

and show patches in the earlier stages, which turn to reddish brown with the 

increase of infestation and shedding of leaves. 

Cultural Control of Mites 

Destruction of weeds and alternate host plants around the cotton field is 

necessary. 

5. Aphids 

The development of black fungus on leaves, results in blackening and dropping of 

leaves. Deformation and stunted growth of plants occurs as well. Aphids develop 

and multiply rapidly in cool and humid weather with little rainfall. 

Cultural Control of Aphids 

 Destruction of stubbles in order to destroy the over-wintered eggs. 

 Destruction of alternate host plants near cotton fields. 

Biological Control 

Aphid bio-control agents are very active from August to November; Aphids are 

also eaten away by the birds viz Brown willow warbler (Phylloscopustristis) and 

Rufons fan tail (Cisticolacixsitans). An unidentified chalcid parasite also 

parasitizes the nymphs. A number of predators also feed on nymph and adults of 

Aphids. These predators include (i) Chilomenessexmaculata (Feb.) (This beetle 

eats 100-200 insects a day) (ii) Coccinellaseptempunctata (iii) Seymnus sp. (iv) 

Chrysopa sp. (v) Syrphusconfracter (wild), (vi) S. derarius (wild), (vii) S. 

balteatus (De Geer), (viii) Sphaegophoriajavana (ix) Ischiodanscutallaris, (x) 
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Leucopisgriseola and (xi) Henviobins sp.. Eggs also are fed by 

Leucopisnigricornis. 

 

6. Mealy Bug  

Symptoms 

 Crinkled or twisted leaves and shoots  

 Bunched and unopened leaves  

 Distorted or bushy shoots  

 White fluffy mass on buds, stems, fruit, 

and roots  

 Presence of honeydew, black sooty mold, 

and ants                                  Picture 53: Mealy bug infestation 

 Unopened flowers which often shrivel  

and die Small deformed fruits. 

Management options 

i. Weeds serve as host plant therefore they should be eradicated regularly.  

ii. Severely infested plants must be cut and burnt immediately and field 

should be ploughed to kill immature stages available in the soil.  

iii. Spray as strong a stream of soapy water solution as the plant can tolerate 

which is the easiest way to control mealy bugs.   

iv. Spray with a soap/oil (Mix 1 tsp. detergent surf +100 ml neem oil, and 16 

liter water in a spray tank) mixture may also give better results. 

v. At early growth stage should be sprayed with Imidacloprid (120 

gram/acre) or Thiamethoxam and may be repeated after 5-7 days followed 

by water spray 

vi. The foliar spray of Chlorpyrifos, Triazophos, Profenofos, and Bifenthrin 

may be applied at later stage of crop. (i.e. after 100 days of sowing).  

vii. Prior to the spray of Imidacloprid, Chlorpyrifos @ 2 Liter per acre should 

also be applied through irrigation as to control the root infestation and 

suppress the pest population in the soil. 

viii. Biological control offers the safest, most economical and long term 

solution to this problem. A number of natural enemies are known, 

including the coccinellid predator Cryptolaemusmontrouzieri and the 

parasites Anagyruskamali and Gyranusoideaindica which suppress the 

mealy bug population.  
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Cotton bollworms 

7. Pink Bollworm 

In November, larvae entered diapause in the bolls or in the soil. Cocoons of these 

were quite different from non-diapausing with no exit hole. Larvae remained 

curled up in these cocoons until conditions become suitable for pupation. 

Biological control 

Twenty one species of parasites, 59 predators and two pathogens are recorded 

from pink bollworm in Pakistan. A rate of parasitism is usually low and increases 

when the pest has already damaged the crop. Therefore, parasites and predators 

appear to be of little significance as control factor 

Cultural control 

Bolls left on stalks are the major source of pink bollworm survival to carry over to 

the next crop, cultural control is an essential component of IPM for the 

management of this over wintering population. Slashing of cotton plants after the 

cotton crop harvest followed by irrigation and ploughing of soil is an effective 

way of reducing the over-wintering population by upto 80% and caused 100% 

mortality of larvae that remained in the soil in May when temperature exceeded  

40
o
C. This requires action by all cotton growers. 

8. Spotted bollworm (Earias Species) 

On the contrary, E. insulana population was higher during the hot months (April-

June) when temperature was around 40 C in the study areas. This conforms to 

the previous that E. insulana is a serious pest in North Western India where 

climatic conditions were extreme. 

Control measures 

 Among the other plants, okra played an important role in providing suitable 

food and shelter for the development of Earias spp. in between the two cotton 

seasons. It is therefore, recommended that Okra should be ploughed up at the 

end of May. Fields kept for seed purpose must be protected till harvest 

 Earias Species have very poor incidence of parasites, therefore possibilities 

for the control of these species are of little significance. 

 Insecticides with long residual effect are very few, mainly pyrethroids are 

used which are affective for 4-5 days.Repeated insecticidal applications at 

short interval is required. 
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9. American bollworm (Helicoverpa armigera) 

Moths normally rest during the day and become active during night. They emerge 
from the pupae in the morning. Mating takes place during night. For the first one 
or two days after emergence, females do not lay eggs. They lay eggs from 2nd to 
7th day depending upon the temperature.Male lives for 4-22 days and female’s 
life span is 7-25 days. The length of a moth’s life depends on the food it obtains 
from the plant secretion called ‘nectar’, without which it would die within 3-6 
days. 

Conditions which favour Helicoverpa Outbreaks 

 When indiscriminate use of insecticides destroy predators and parasites. 

 When weather conditions become favourable, e.g. rains during summer. 

 When insecticides cannot be sprayed properly or less effective insecticides are 
used, or when this pest develops resistance to insecticides. 

 When large number of moths migrate from one to another areas and attack. 

 When over use of fertilizers and water induce luxurious growth and the crop 
becomes lush green 

Cultural Management Practices  

 Scout the crop twice a week and look for eggs on the top plant canopy. 

 The eggs are exposed to parasitisms and disease. 

 Only recommended pesticides should be used. Spray at red egg stage would 

give the best control. However, spray can also be done against first three 

instars which relatively are more susceptible to chemical spray than 4th and 

later instars. 

 Insecticides should be sprayed on the basis of economic threshold level i.e. 

five red eggs or larvae per 25 plants. 

 Since eggs are laid on the upper canopy of the plant, insecticidal spray must 

be directed at the top portion of the plant. 

 Apply insecticides at correct dose at optimum time and with proper 

equipment. 

 Over irrigation and over fertilization should be avoided to check the lush 

green growth, which is highly attractive to Helicoverpa. 

Chemical control 

Suitable affective and available chemical with proper application at right time is 

useful for the control of boll worm. Use two sprays with change of pesticide 

group with the interval of 5-6 days for affective control.  
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Disease Managemnet 

1. Leaf Curl Virus 

This disease causes upward curling of leaves. Veins of the leaves become 

thickened which are more pronounced on the underside. Two types of vein 

thickening are commonly seen, small vein thickening (SVT) and main vein 

thickening (MVT). It is characterized by small green bead-like thickening on the 

young leaves. These irregular thickening gradually extends and coalesces to form 

a continuous reticulation of the small veins. 

          

       Picture 54: CLCuV affected plants                    Picture 55: CLCuV SVT and MVT 

 

 

 

 

 

 

Picture 56: Symptoms of Leaf Curl Virus disease 

Cultural Management 

i. Virus tolerant and recommended variety should be cultivated in those 
areas. 

ii. Complete removal of cotton devris at the end of the seasons 

iii. Planting in orchards must be prohibited. Preferable it should also be 
avoided in the vicinity of orchards 

iv. Planting of more than one resistant varieties 

v. Strict implementation of cotton growing season in the Punjab. Planting 
should be completed from 15

th
 April to 31

st
 May.  

vi. Use of seed treatment to avoid early infection 

vii. Awareness campaign about CLCV and removal of infected plants. 

viii. Weed free crop for first 80 days of planting. Channels and bunds should 
also be kept weed free. 
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ix. Balanced fertilizer (46 Kg N, 23 Kg P2O5 and 25 Kg K per acre for 
average fertility soil) should be used. 

x. Awareness campaign and encouragement not to cultivate Okra, Tomato 

and other spring crops. 

Stunting disease 

Stunting may express its effects from seed germination to boll formation. The 

seed from the stunted plant has low germination capacity and reduced vigour. 

Cultural Management 

In order to avoid the problem, June sowing is best for this purpose. 

2. Boll rot disease 

Boll rots are more sever where cotton makes rank growth and rains are frequent 

during the period of boll development and opening. Losses due to boll rots may 

also occur where excessive irrigation water is applied late in the season along 

with higher doses of nitrogen fertilizer. These factors make the crop more 

conducive for the attack of the disease. Consequently, boll rot problem is 

increasing in importance throughout the cotton belt in general and in humid areas 

in particular. 

Cultural Management 

 Avoid excessive use of nitrogenous fertilizers.  

 The last irrigation should not be applied later than first week of October in the 

Punjab and probably mid of September in Sindh.  

 Mixing fungicide (Benlate at the rate of 250 g per acre) with compatible 

insecticides to spray the crop is very effective to control the disease.  

 Keeping cotton crop free of weeds would also help in reducing the chances of 

boll rot.  

 Growing short stature varieties as compared to late, bushy and tall ones will 

also minimize the chances of boll rot attack. 

Post harvest and processing (Parameters of lint quality) 

Table 40: The lint quality characters in Pakistani cotton  

Staple Length 

(mm) 

Fiber Strength 

(000 lbs inch
-2

) 

Maturity 

(%) 

Micronaire 

(µg inch
-1

) 

Uniformity 

Index (%) 

RD +b 

27.2 ~ 32.5 92.0 ~ 103.7 78 ~ 81 

& Above 

4.2 ~ 5.2 81 ~ 87 75 ~ 80 8 ~ 12 
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Pakistan Cotton Standards Institute (PCSI) also developed grades for seed cotton 

and lint. The detail of these standards is follows: 

Table 41: Description of lint cotton grades of Pakistan 

GRADE 

 

Color and trash NLC 

(%) 

Rd 

(%) 

Differential from 

base grade (three) 

NLC 

(%) 

Rd  

(%) 

Super 

 

Fully mature and healthy lint cotton, 

free from yellow spots with maximum 

brightness. Free from all kinds of 

trashes except few Pin leaves. 

2.39 77.58 3.34 7.36 

1 

 

Mature and healthy lint cotton, very few 

numbers of immature fibres, free from 

yellow spots and brighter in color. Only 

leaf particles (Pin & Large) are present 

in inconsiderable amount. 

3.78 75.40 1.95 5.18 

2 

 

Mostly mature and healthy lint cotton 

but contains a few immature fibres and 

yellow spots. Comparatively less bright 

in color than Grade One. Leaf particles 

(Pin & Large) are present but it is free 

from all other trashes. 

4 .72 73.16 1.01 2.94 

3 

(Base 

Grade) 

Mature and immature lint cotton 

contains noticeable number of yellow 

spots along with diseased lint cotton. 

Bright in color. Considerable amount of 

leaf particles and foreign matters, small 

pieces of sticks, bark also found. 

5.73 70.22 NIL NIL 

4 

 

Large number of immature diseased lint 

cotton along with large number of 

yellow spots. Dull in color. Leaf 

particles, cuts of shells, sticks (stems), 

bark, hulls are present in considerable 

amount. 

7.17 67.00 1.44 3.22 

5 

 

More number of immature, diseased lint 

cotton than Grade four, along with 

numerous yellow spots. Darker in color. 

Cuts of leaf particles, shells, sticks 

(stems), bark and hulls are present in 

abundance. 

8.65 63.89 2.92 6.33 
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Classification provides the objective assessment of cotton quality on the basis of grade, 

staple length and other fibre properties and is the basis for determining the cotton price. 

 NLC  = Non Lint Content 

 Rd     = Degree of Reflectance 

 

SUPER GRADE            SUPER GRADE 

   

GRADE 1            GRADE 1 

   

                       GRADE 2                       GRADE 2 
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            GRADE 3           GRADE 3 

   

        GRADE 4          GRADE 4 

   

        GRADE 5         GRADE 5 

   

Picture 57: Recommended grades for seed cotton and lint developed by PCSI 

Number of Development of Cotton Textile Industry  

The textile sector of Pakistan is considered to play a central role in the economy 

of the country. Increase in the cotton production and expansion of textile industry 

has been impressive in Pakistan since 1947. Cotton – bales increase from 1.1 

million bales in 1947 to 10 million bales by 2000. Number of mills increased 

from 3 to 600 and spindles from about 177,000 to 805 million similarly looms and 

finishing units increased. The textile industry in Pakistan can be broadly 

categorized in two divisions, a large scale organized sector and a fairly disjointed 

cottage / small-scale sector. The textile sector in Pakistan has an overwhelming 

impact on the economy, contributing 57% to the country’s exports. In today’s 
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highly competitive global environment, the  Textile Industry Division is 

formulating strategies and programme to enable the textile sector to meet these 

challenges and attain global competitive. The Textile Ministry by developing 

closer ties within the business organizations and inter-industry platforms, both 

upstream and downstream to upgrade its supply chain, improve productivity, and 

maximize value-addition to be able to survive.  

National Textile Policy Initiatives in Pakistan 

 Textile Cities 

 Garment Cities 

 Quality Management 

 Brand acquisition support 

 Industrial relocation support 

 Joint Ventures support 

 Skill Development Council 

 Hiring of consultants from abroad 

Technology 

 Vertically integrated units mean that there is full control on the production 

of the entire value chain, from fibre to garment 

 The buyers are assured of consistent quality 

 Short lead times and quick deliveries 

 Versatility in product range 

 Flexibility in designing 

 In-house embroidery and accessories 

Social Compliance 

 Formation of Pakistan Compliance Initiative (PCI) by the private sector 

 All Textile related Associations imparting awareness and training in 

benchmarking 

 Pakistani exporters have a very high level of social compliance compared 

to their competitors 

 Most factories complying to ISO 9000, 14000 and SA 8000 standards 

 No child labour or sexual harassment 

 Provision of transport to women workers 
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Environmental standards 

 Environment Protection Agency 

 Trade Policy emphasis on process management and environmental 

concerns 

 EPB involved in setting up for waste water and effluent treatment plants in 

Karachi 

 The Government subsidizing waste water treatment plants in all industrial 

clusters 

 Imports of hazardous chemicals and dyes for textiles are either banned or 

strictly regulated 

Advantages of Textile Industry 

 Excellent quality cotton  

 Short and long staple fibres 

 Medium – range yarn with excellent dyeing capability  

 High count yarns for light fabrics  

 Blended and synthetic fabrics  

 Large spinning sector with manpower qualified from the famous 

Faisalabad Textile University  

 State of the art dyeing and printing machinery  

Cotton Marketing System in Pakistan 

The marketing chain for seed cotton in Pakistan is a fairly simple one in which 

there are three major parties: growers, commission agents (refers to a shop where 

seed and farm produce are sold) and cotton ginners. The main function of a 

commission agent is to link growers and ginners and arrange for transportation of 

cotton from farm to factory. Growers, usually approach commission agents when 

they want to sell their crop rather than the other way round.   Over 99 per cent of 

cotton output is marketed as a cash crop. The greater percentage of this is sold by 

growers to ginners. A small percentage is sold directly to factories.  Cotton 

ginning factories process seed cotton into lint and cotton seed. Lint is sold via 

brokers either to spinners, located in large urban centers like Karachi or to 

exporters. Seed is also sold via brokers to oilseed factories that produce 

cottonseed oil and seed cake. A small percentage of good quality seed is 

sometimes supplied to traders and large farmers for planting. 
 

  



157 

The different sectors that form part of the textile value chain are:  

Spinning 

Most of the spinning industry operates in an organized manner with in-house 

weaving, dying and finishing facilities.  

Weaving 

It comprises of small and medium sized entities and ranges from ill-organized 

house hold setups to moderately organized larger units.  

Processing 

The processing sector, comprising dyeing, printing and finishing sub-sectors, only 

a part of this sector is operating in an organized state, able to process large 

quantities while the rest of the units operate as small and medium sized units.  

Printing 

The printing segment dominates the overall processing industry followed by 

textile dyeing and fabric bleaching.  

Garment Manufacturing 

The garments manufacturing segment generates the highest employment within 

the textile value chain. Over 75% of the units comprise small sized units.  

Knitwear 

The knitwear industry mostly consists of factories operating as integrated units 

(knitting + processing+ making up facilities). Later in the text, all the above 

mentioned segments are discussed in detail with relevant share in total exports. 

Industry has been the main driver of the economy for the last 50 years in terms of 

foreign currency earnings and jobs creation and it is expected that this industry 

will continue to be of vital importance for future growth of the economy. 

Extension Services 

Pakistan has a well established extension network in each province working under 

the provincial Agriculture Departments. The extension agents (Agriculture 

Officers) are supported by technicians (Field Assistants). These Agriculture 

Departments in coordination with the Agriculture Research wings devise 

extension programs for cotton and arrange training courses for Extension Agents 

and Technicians regarding new innovation in cotton production technology. These 

refresher training programs continue during the cropping and harvesting season. 

In addition to Agriculture Departments, all Cotton Research Institutes and 

Stations have technology transfer units, where extension agents, progressive 

farmers, field staff of NGOs and members of civil society are trained about new 

research based techniques. The research scientists develop extension brochures 
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and participate in field visits to address farmers’ problems. The private sector 

agro based companies also devise special extension services plans during cotton 

season in addition to their sale and marketing work.  

Constrains and Challenges of Cotton Production 

 Non-availability of 100% certified seed for the entire cultivated area is the 

most important weakness. Delay in enactment of revised or new 

legislation is something that has impact on introduction of new seed 

technology and the entire production chain. 

 Limited access to global germplasm to identify the source of resistance for 

CLCuV or drought and inappropriate allocation of funds for research and 

development of cotton. 

 Cotton leaf curl virus (CLCuV) disease is a continuous threat to cotton 

crop. A number of cotton lines/germplasm have shown promise to be 

resistant to CLCuV. 

 CLCuV tolerant varieties are being released and approved for general 

cultivation. 

 In the recent past, wide spread attack of Mealy bug, Red cotton and Dusky 

cotton bug have caused substantial loss in yield. The population of other 

sucking insects, namely, whitefly and jassid are also on rise presumably 

due to cultivation of Bt cotton. 

 Excessive use of insecticides resulting higher cost and envoroment 

pollution. 

 The irrigation water supply is on decline over the years. This scarce 

resource commodity is being economized by brick-lining of canals, on-

farm water management, and promotion of drip and sprinkler irrigation 

technologies. Moreover, bed-furrow technology in cotton is being 

practiced to economize water by 30 to 40%. 

 The cost of farm inputs (fuel, fertilizers pesticides) has increased to 

phenomenal levels. The low investment with concurrent absence of 

sustainable marketing system has lowered down the farm and crop 

productivity. 

 The production of clean lint depends upon clean picking, free from 

contaminants/ trash and low moisture content at the field level. The efforts 

are being made to produce contamination free cotton at farm and ginning 

factory levels.  
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Success stories /successful technology for regional promotional exchange 

 Cotton is most important cash crop of South Asian countries. It is a source 
of livelihood for million farming families and several million of labour. 
Besides this, it accounts for export earning, demotic edible oil production 
and rich source of protein for farm animals. 

 Breeding of virus resistant noble plants through interspecific hybridization 

and breeding of highly virus tolerant varieties.  Through intraspecific 

hybridization by using these introgression plants is the most successful 

effort of the scientists. Successful transfer of desirable characters of wild 

species to cultivated species. Gossypiumhirsutum L. is the most successful 

work of cotton breeders. Moreover, improvement in lint percentage 

without losses in seed cotton yield is the big success for cotton breeder.  

 Introduction of be-furrow planting technique for cotton increased plant 

population, rapid sowing in shortest period, fast emergence, save cotton 

seed, make plant protection in un-favorable rainy season, save irrigation 

water and ultimate increased in cotton production per unit area. 

 Bed-furrow is the most successful planting method for increasing area as 

well as production even in slightly salt affected areas. This method is most 

suitable for salt patches fields of varying sizes decrees / sizes in cotton 

field which decreases the production per unit area. Bed furrow planting 

technique can be adopted for the promotion cotton cultivation in the 

region. 

Conclusion 

The cotton is being grown in Pakistan since Indus civilization. The lint quality of 

Pakistani cotton is optimum for textile standard. The textile growth has been 

improved many folds since independence (1947). The cotton has faced many 

challenges in form of CLCuV, mealy bug and cotton lint strainers insects etc. 

However, successfully managed the challenges through improvement in varieties, 

crop protection and production practices. Recently, cotton growing community in 

Pakistan has serious concerns regarding economic returns, pink boll worm, 

infestation and heavy & erratic rainfall.  Heat stress is becoming an emerging 

threat which is being managed through varietal evolution and adjusting the 

planting windows. However, the international collaboration of cotton growing 

counties is direly needed to sustain the national production and to contribute for 

international market cotton supply. 
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PROCEEDINGS and RECOMMENDATION 

of SAARC Regional Consultation Meeting on  

“Regional Coordinated Cotton Technology exchange program” 

Date: 29-31 August 2016 

Venue: ICAR-Central Institute for Cotton Research, Nagpur, India 

Jointly organized by  

SAARC Agriculture Centre (SAC), Dhaka Bangladesh and    

ICAR-Central Institute for Cotton Research (CICR), Nagpur, India 

 

Minutes of the meeting 

Inaugural Session 

Inaugural session of the meeting started with the registration of participants which 

was followed by introduction of participants. Representatives of the six nations 

(Afghanistan, Bangladesh, Bhutan, India, Nepal and Pakistan) of the SAARC 

attended the meeting.  

Dr. K. R. Kranthi, Director, CICR introduced the Chief Guest Dr. C. D. Mayee 

and welcomed the participants. Director, CICR in his introductory remarks 

briefed the importance of the meeting in different aspects covering cotton crop, 

textile industry and foreign exchange earnings. He also stressed the dynamic 

cotton cultivation patterns across countries which affects the global trade through 

imports and exports. He explained the need of synchrony between crop 

management practices and critical stages of cotton crop. He strongly opined that 

there is tremendous scope to improve the yield levels of the cotton in SAARC 

region which can be achieved through narrowing the window period of flowering 

and fruiting and high density planting.  

Dr. Tayan Raj Gurung, Senior Program Specialist, SAARC Agriculture Centre, 

Dhaka, Bangladesh explained the initiatives of SAARC Agriculture Centre and 

about Cotton program. He expressed his gratitude to Director General (ICAR), 

Director (CICR), Asian Cotton Research and Development Network (ACRDN) 

for Regional Consultation Meeting and ministries of the respective SAARC 

countries for nominating the participants. He opined that outcomes of the meeting 

in terms of policy and technology guidelines will have far reaching consequences.  

Dr. C. D. Mayee, Former Chairman, ASRB, New Delhi and Chief Guest of the 

meeting in his inaugural address called for production and productivity 

technologies for the SAARC countries as cotton is grown on more than 12 m ha 

area by more than 8 million farmers in the region. He recalled the historical 
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transitions in cotton cultivation patterns over decades and suggested three 

strategies for lint productivity enhancement in SAARC countries viz., a target 

cotton yield of 1000 kg per hectare, strong extension network for efficient 

technology transfer and better resource utilization.  He also suggested SAARC 

countries to take advantage of network of ICAR institutes including CICR and All 

India Cotton Improvement Programme (AICCIP). The inaugural session was 

concluded with the vote of thanks proposed by Dr. Blaise DeSouza, Head, 

Division of Crop Production, CICR, Nagpur. 

Technical Session – I: Country Presentations 

Chairman:   Dr. C. D. Mayee, Former Chairman, ASRB, New Delhi  

Rapporteur:  Dr. H. B. Santosh, Scientist, CICR, Nagpur 

The session began with the opening remarks by the Chairman Dr. C. D. Mayee, 

Former Chairman, ASRB, New Delhi followed by an invitation to the speakers 

for making the country presentations. During the session, there were four 

presentations. 

Ms. Fatema Nasrin Jahan, Senior Program Officer, Natural Resource 
Management, SAC explained about the establishment, organization set up, 
objectives, activities, funding sources, programmes (regular and need based), 
trainings conducted, adaptive trials, publications, consultation meeting and 
collaborations of SAARC Agriculture Centre (SAC). This was followed by the 
country report presentations.  

Mr. Zekrullah Abdulrahimzai, Head, Industrial and Oil Crops Department, 

Ministry of Agriculture, Irrigation and Livestock, Kabul, Afghanistan presented 

the cotton cultivation scenario in Afghanistan. 

Dr. Md. Farid Uddin, Executive Director, Cotton Development Board, 

Khamarbari, Dhaka,  Bangladesh spoke about the cotton cultivation in 

Bangladesh 

Mr. Pema Chorten, Extension Officer, Pemagatshel Dzongkhag, Bhutan orated 

about cotton in Bhutan. 

Presentations were followed by detailed and open discussion, and queries were 

addressed.  

During the discussion, Chairman of the session Dr. C. D. Mayee highlighted the 

scope for area expansion in Bhutan, varietal development and better utilization of 

cotton in Afghanistan, and development of biotic and abiotic stress tolerant cotton 

varieties in Bangladesh. The need of adaptive trials involving the released cotton 

varieties was largely felt and discussed. Conduct of a “SAARC Cotton Trials” 

involving superior released varieties of cotton through official understanding was 

discussed. It was also decided that the varieties identified as promising after 

SAARC Cotton Trials can be declared as “Regional varieties” 
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Technical Session – I: Country Presentations 

Chairman:   Dr. S. B. Nandeshwar, Head, Biotechnology Section, ICAR-CICR, 

Nagpur  

Rapporteur:  Dr. K. P. Raghavendra, Scientist, CICR, Nagpur 

Chairman of the session invited the speakers for country presentations. During the 

session, there were two presentations from representatives of Nepal and India. 

Dr. M.V.Venugopalan, Head, PME, CICR, Nagpur made detailed presentation on 

Cotton in India: Country status report. It covered mainly agro ecological zones 

conditions of cotton crop, Diversity of cropping system, Technology change in 

cotton growth from 1952-2015, Effect of Bt Cotton on Indian Economy, 

Emerging Pests, structure of cotton marketing in India, Present status of Indian 

cotton/textile industry, constraints and challenges in Indian Cotton Production, 

Structure of Cotton Research in India to address the challenges and Recent 

success stories of CICR, Nagpur such as High Density Planting System (HDPS) 

in cotton, e-kapas and Insecticide Resistance Management in India. 

Dr. Amar Raj Sharma Ghimire, Senior Agriculture Extension Officer, Department 

of Agriculture, Nepal, presented Status report of Nepal, explained history of 

cotton cultivation in Nepal, Cotton area, Present situation of cotton, Textile and 

clothing and RMG industries, challenges and opportunities and topics for regional 

co-operations. 

Presentations were followed by detailed and open discussions and queries were 

addressed.  

Discussion 

During the discussion, Dr. K.R. Kranthi and Chairman of the session, both opined 

that Cotton varieties identified should be of short duration and tolerant to sucking 

pests. Popular varieties for adaptive trials should be preferably obtained from the 

cotton growing belt of India and Pakistan having similar latitude and altitude of 

cotton growing area of Nepal. Dr. K.R.Kranthi also suggested for organic cotton 

production in Nepal. 

Query: what is the existing marketing system in India?  

Dr. Venugopalan replied that presently 80 % the market happens at Private 

mandis. The Cotton Corporation of India (CCI) will purchase cotton from farmers 

only when open market price is lower than the minimum support price (MSP) of 

cotton.  

Query: Can jassid problem in cotton be managed through agronomy? 

Agronomic management practises hold a key role apart from selection of jassid 

tolerant varieties.   
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Dr. K.R.Kranthi suggested that jassid being guaranteed pest, more focus should 

be given to breeding of Jassid tolerant among the sucking pests of cotton and also 

suggested that Bangladesh should buy short duration Bt varieties rather than Bt 

hybrids to have seed sovereignty and to reap maximum benefits. 

Dr. S.K. Shukla opined that more ginning factories may be established at Nepal 

Query:  Dr. Tayan Raj Gurung enquired about the ICT in extension 

Dr.K.R.Kranthi explained sailent features of e-kapas and how it works and the 

benefits obtained by the cotton farmers of India. 

Technical Session – II: Special papers : Cotton Research and Development in 

India Chair: Tayan Gurung, SAC, Bangladesh 

Rapporteur: Dr. Vinita Gotmare 

Dr Waghmare, Head, Crop Improvement, CICR, Nagpur presented the paper on 

‘Crop improvement in India’. In his presentation, he spoke on challenges faced in 

improvement of cotton, historical landmarks of cotton improvement, varieties 

developed from different zones over the years, Genetic resources, extent of 

variability in upland cotton, popular non-Bt hybrids, achievements in cotton 

improvement, improvement in yield since independence through development of 

hybrids and varieties with respect to fibre quality parameters, wide adaptability, 

earliness, maturity, biotic and abiotic stress resistance, locule retentivity in 

arboreums, selection of compact plant types, wild resources, pre-breeding, present 

status of short , medium and long staple cotton, Bt Cotton, changes in  species 

composition over the years, future thrust and strategies for the improvement of 

Indian cotton.  

Dr Blaise Desouza, Head Crop Production, CICR, Nagpur presented in detail the 

advancements in cotton production, location specific technologies, major issues 

and advancements that took place in cotton production technologies like 

conservation tillage, land shaping, High Density Planting System (HDPS), 

varieties identified for HDPS, development of planters and other machines for 

HDPS, Nutrient management including the Integrated nutrient management, 

advantages of polymulch, bio-conversion of cotton stalk, water requirements at 

various growth stages of cotton, water management through drip irrigation 

system, weed management, development of some novel implements like wick 

applicator, inclined plate planter for irrigated cotton, solar powered sprayers, 

cotton picker for HDPS , effective dissemination of messages through e-kapas and 

use of Information technologies. 

Dr Sandhya Kranthi, Incharge Head, Crop Protection gave a detailed presentation 

of the various insect pests and diseases in cotton, changing dynamics of insect 

pests in India, how minor pest became major pest with the introduction of Bt 

cotton in India, insecticides causing resurgence, effects of combination of 
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insecticides, discovery of new biological control, various diseases affecting 

cotton, resistance developed by Pink Bollworm in BGII particularly in Gujarat, 

strategies for management of diseases like Verticilium wilt, Bacterial Leaf Blight 

(BLB) and Cotton Leaf Curl Virus (CLCuV), present status and management of 

white flies in North India, LAMP technology for Tobacco Streak Virus, suction 

trap, kits developed by CICR, IRM strategies, Endophytes, reasons for decline in 

performance of Bt cotton, impact of Bt cotton on insecticide usage. 

Dr S K Shukla, Head, Ginning Training Centre, ICAR-CIRCOT, Nagpur 

presented the paper on ‘Ginning and Post Harvest technologies-status and issues’. 

Hand picking, machine harvesting, storage, marketing, grading, loading - 

unloading and storage, seed conveying systems, different types of lint cleaners, 

bale pressing, packing & wrapping material for bales and their advantages, fire 

detection and diversion system in ginning factories, contamination scanners, bale 

handling equipments, economics of roller gins were also presented. 

Chairman concluded the session with his remarks that the participants could get 

an insight of cotton improvement, production, protection and post harvest 

technologies in India and opened the session for discussion. Questions were 

invited to the speakers in the order of their presentations made. 

Discussion: 

Crop improvement 

Query: Dr Md Farid Uddin seeked clarification on yield performance in G. 

hirsutum and G. barbadense cross  

Dr Waghmare clarified that yield and adaptability of the derivatived cultivars 

Varalaxmi and DCH 32 was very good and both these species are easily 

crossable. 

Query: Chairman Dr T R Gurung enquired whether weeds posed problems to 

cotton in HDPS  

Dr Blaise Desouza replied that with early dry sowing of varieties weeds are under 

control and selection of appropriate varieties was a key to success for HDPS.  

Chairman was of the view that HDPS could be replicated in SAARC countries. 

Query: Mr Pema Chorten of Bhutan asked regarding crop sustainability with 

respect to crop protection if they had to go for organic cotton.  

Dr Sandhya Kranthi replied that selection of appropriate variety, timely sowing 

and adoption of proper management practices should maintain sustainability.  

Query: Chairman Dr T R Gurung enquired if the Bt test kits could be useful to 

other crops to which Dr K R Kranthi replied that it was applicable to all GM crops 

based on the gene. 
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Query: Dr Md Farid Uddin informed the house that all the post harvest 

equipments in Bangladesh were from India but whether Roller Gin is not always 

good.  

Dr S K Shukla clarified that Roller Gins are best for Staple length > 26mm and 

are mostly used in Asia and Africa. He explained the disadvantages of Saw Gins. 

Dr Shukla also informed the participants that some Indian spinning mills had 

imported Saw  

Gins but could not be sustained. 

Chairman congratulated all the speakers for their excellent presentations and the 

session was concluded with the distribution of mementos to the speakers.  

 Technical Session – III: Problems and Way Forward 

Chair: Dr. K. R. Kranthi, Director, CICR 

Co-Chair: Dr. Tayan Gurung, SAC, Bangladesh 

Rapporteur: Dr. V. Santhy 

The country presentation of Pakistan was delivered by Dr. Dil Baugh 

Muhammed, Principal Scientific Officer, CCRI, Multan, Pakistan. He gave a 

comprehensive scenario about the organizations involved and the country’s share 

towards global production, cotton production system, varietal, agronomic and 

protection management measures followed in Pakistan for better seed cotton yield 

along with few recommendations. The problem of CLCuV in cotton was 

emphasized for which only few resistant varieties are available. Breeding strategy 

using wild species and intense germplasm screening are being carried out to 

tackle the problem. Major recommendations were capacity building of 

researchers, germplasm/varieties exchange, sharing of low cost production 

technologies among SAARC countries and launching of SAARC journal on 

cotton. Systematic root growth studies, extra long staple cotton production and 

breeding of varieties with high CLCuV tolerance were provided as future thrusts.  

The presentation was followed by discussion. 

Query: Do the cotton producers experience any difficulty with the handling of 

stalks and wheat straw 

Dr. Dil Baugh replied that machinery available slashes and effectively places the 

residues on the soil surface. Some times, they are removed and burnt.  

Query: What measures and incentives are used for developing organic cotton? 

Dr. Dil Baugh replied that there is no organic cotton, he spoke on the necessity of 

improving soil organic matter and therefore the thrust is on the use of organic 

manures.  

Query: What is the possibility of sharing of superior compact cotton varieties 

with Bt gene? 
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The material can be shared only after an MOU is signed with the country.  

The need to include research efforts in developing naturally coloured cotton 

genotypes was suggested by Dr. Tayan Raj Gurung, Senior Program Specialist, 

SAARC Agriculture Centre, Dhaka, Bangladesh   

Ms. Fatema Nasrin Jahan, Senior Program Officer, SAC gave a brief recap of all 

the presentations held on previous day. The presentation mainly covered the 

major issues on cotton in each of the SAARC country. These include lack of basic 

research and advance technologies in Afghanistan, lack of high yielding short 

duration varieties in Bangladesh, lack of traditional cotton production system in 

Bhutan,  lack of public bred Bt variety, prevalence of low yield and heavy sucking 

pest infestation in India, need of good varieties and manpower development for 

cotton production in Nepal and the problem of CLCuV in Pakistan. The major 

observations made by the Session  Chairman Dr. C. D. Mayee included varietal 

exchange among the countries for adaptive trial, technology sharing, manpower 

development by trainings, more research efforts on stress tolerance and release of 

a common variety under the SAARC region 

In the session on Problems and Way Forward Dr. Gurung appreciated the 

initiatives taken by each country for coming forward and contributing respective 

resources to benefit each other in cotton production. He requested all the 

participants to interact and come out with the Action Plan. Scientists of CICR also 

joined the Brain Storming session. The session was facilitated by Dr. Desouza, 

ICAR-CICR and the priority ranking was elicited for each country. The problems 

were prioritized for each country for biotic stress, abiotic stress, production and 

post-harvest problems, policy related problems and the Action Plan.  Among the 

biotic stress, boll worm, sucking pests and weeds were identified as major 

problems. Among the abiotic stresses, drought and salinity were considered as 

two major problem issues followed by waterlogging and heat in some cases. High 

cost of cultivation featured as a major production related issue in all the countries 

due to high input costs. Some policy related problems were about the pricing of 

the produce, issues of subsidy for the inputs such as fertilizers, opening up of 

mills in Afghanistan and marketing access in the small cotton growing countries 

especially Nepal, Bhutan and Afghanistan. Action Plan was chalked out with 

emphasis on providing training for capacity building. Sharing of technologies and 

having common SAARC cotton adaptive trials was another aspect that was 

proposed. The entire deliberations of the session were refined after further 

discussions.  
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Technical Session – IV: Valedictory 

Chair: Dr. P. B. Kale, Director, MGIRI, Wardha 

Rapporteur: Dr. Blaise Desouza 

Dr. Kranthi, Director, CICR welcomed the chief guest of the valedictory session 

Dr. Kale. Drs. Santosh, Raghavendra, Gotmare and Santhy, rapporteurs of the 

various sessions made a presentation of their respective sessions. Dr. Blaise 

Desouza, ICAR-CICR presented the ‘Problems and Way Forward’ that will be 

submitted by the SAC for approval. Dr. Kale addressed the delegates and 

emphasized there is a lot more to share within the SAARC nations and stressed 

that they were close to where the handloom revolution took place in the country. 

He also mentioned how value could be added to the cotton produced on the farm 

and the manner in which the farmer could increase his income. After his address, 

he distributed the certificates to the participants. The meeting concluded with a 

Vote of Thanks proposed by Dr. Desouza. 

Field Trips 

Co-ordinator: Dr. T. R. Lokanathan 

Team: Ganshyam Deogirkar and R. M. Ramteke 

The participants were first taken to the Ginning Training Centre, Nagpur. Dr. 

shukla showcased the technologies and the state of the art ginning facilities and 

the means by which value could be added to the cotton stalk lying waste after 

harvest. Later they were taken to the Bagirathi Mills where they could get a 

hands-on experience about the spinning technologies. In the afternoon, the teams 

visited the Institute farms and were taken around the HDPS fields of cotton. Later 

they visited MGIRI, Wardha.  
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Recommendations of the meeting 

 

1. In Biotic Stress segment, the 6 MSs put their four major priority area 

simultaneously and it shows that Boll worm insect and CLCuV is the main 

stress of this region. 

2. In Abiotic stresses area drought and salinity variety is the main problem. 

In case of production and Post harvest problem variety scarcity takes the 

first place for all MSs. 

3. In case of Policy related problem pricing is the main issue, then 

production cost, then credit and Human Resource Developments is the 

chronological issues of all MSs. 

4. SAARC Varietal Adaptability Trials under the leading of Cotton 

Development Board, Bangladesh, all 6 MSs takes the participation in this 

program. 

5. In capacity building- in country training, the participating countries are 

Afghanistan, Bhutan and Nepal will be given by ICAR, India and CCRI, 

Pakistan. For Capacity building- Ex country training will given by ICAR, 

India and CCRI, Pakistan for 6 countries. 

6. For Capacity building- Ex country training will given by ICAR, India and 

CCRI, Pakistan for 6 countries.  

7. For technology dissemination, SAC & CDB, Bangladesh will take 

necessary action.   

8. Training:  

a. Training on Cotton Production, & irrigation systems, lead by 

CCRI, Pakistan. 

b. Training on Cotton production, Protection and Improvement, Lead 

by CICR, India. 

c. Inter and intra specific hybridization lead by CCRI, Pakistan.  

d. Training on Crop Protection leads by CICR, India and CCRI, 

Pakistan. 

e. Training on Post-harvest (Ginning etc.) leads by CICR, India,  
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Actions for Member States 

No Actions Lead  

1 SAARC Varietal Adaptability 

Trials  

SAC &  

CDB, Bangladesh  

CDB Bangladesh 

will prepare the 

protocol for the 

adaptive trial 

2 Capacity building - In-country 

training  

ICAR, India and 

CCRI, Pakistan  

 

3 Capacity building - Ex-country 

training 

ICAR, India and 

CCRI, Pakistan  

Afghanistan, 

Bhutan and Nepal  

4 Technology adaptive trials  SAC & 

CDB, Bangladesh  

6 Countries 

Capacity building - Ex-country training 

No.  Name of the training Lead  

1  Training on Cotton Production, & irrigation 

systems 

CCRI, Pakistan  

2  Training on Cotton production, Protection and 

Improvement  

ICAR, India  

3  Inter and intra specific hybridization  CCRI, Pakistan  

4  Training on Crop Protection  ICAR, India & 

CCRI, Pakistan  

5  Training on Post-harvest (Ginning etc.)  ICAR, India  
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List of the Participants 

1. Dr. C. D. Mayee, Former Chairman, ASRB, New Delhi 

2. Dr. K. R. Kranthi, Director, Central Institute of Cotton Research (CICR). 

krkranthi@gmail.com  

3. Mr. Zekrullah Abdulrahimzai, Head, Industrial and Oil Crops Department, 

Ministry of Agriculture, Irrigation and Livestock, Kabul, Afghanistan. 

zakrullah_rahimzai@yahoo.com  

4. Dr. Md. Farid Uddin, Executive Director, Cotton Development Board, 

Khamarbari, Dhaka, Bangladesh. mfaridcdb@gmail.com  

5. Mr. Pema Chorten, Extension Officer, Pemagatshel Dzongkhag, Bhutan. 

bedofroses_143@hotmail.com  

6. Dr. M.V.Venugopalan, Head, PME, CICR, Nagpur. 

mvvenugopalan@gmail.com  

7. Dr. Amar Raj Sharma Ghimire, Senior Agriculture Extension Officer, 

Department of Agriculture, Nepal. ghimireamar@doanepal.gov.np  

8. Dr. Dil Baugh Muhammed, Principal Scientific Officer, CCRI, Multan, 

Pakistan. dilbaugh@yahoo.com  

9. Dr. Waghmare, Head, Crop Improvement, CICR, Nagpur. 

vijayvnw@yahoo.com  

10. Dr. Blaise Desouza, Head Crop Production, CICR, Nagpur. 

blaise_123@rediffmail.com  

11. Dr. Sandhya Kranthi, Incharge Head, Crop Protection. 

sandhya.kranthi@gmail.com  

12. Dr. S K Shukla, Head, Ginning Training Centre, ICAR-CIRCOT, Nagpur. 

skshukla2000@gmail.com 

13. Dr. Tayan Raj Gurung, Senior Program Specialist, SAARC Agriculture 

Centre. tayangurung@yahoo.com  

14. Ms. Fatema Nasrin Jahan, Senior Program Officer, SAC. 

nimmy_301@yahoo.com  

15. Dr. S.B. Nandeshwar, ICAR-CICR, Nagpur 

16. Dr. Vinita Gotmare, ICAR-CICR, Nagpur 

17. Dr. V. Santhy, ICAR-CICR, Nagpur 

18. Dr. K.P. Raghavendra , ICAR-CICR, Nagpur  

19. Dr. H.B. Santosh, ICAR-CICR, Nagpur  

  

mailto:krkranthi@gmail.com
mailto:zakrullah_rahimzai@yahoo.com
mailto:mfaridcdb@gmail.com
mailto:bedofroses_143@hotmail.com
mailto:mvvenugopalan@gmail.com
mailto:ghimireamar@doanepal.gov.np
mailto:dilbaugh@yahoo.com
mailto:vijayvnw@yahoo.com
mailto:blaise_123@rediffmail.com
mailto:sandhya.kranthi@gmail.com
mailto:skshukla2000@gmail.com
mailto:tayangurung@yahoo.com
mailto:nimmy_301@yahoo.com


171 

                                                                         

SAARC Regional Consultation Meeting on 

“Regional Coordinated Cotton Technology exchange program”  

Date: 29-31
st
 August 2016 

Venue: ICAR-Central Institute for Cotton Research, Nagpur, India 

Jointly organized by 

SAARC Agriculture Centre (SAC), Dhaka Bangladesh and 

ICAR-Central Institute for Cotton Research (CICR), Nagpur, India 

Day 1  

(28 August) 

All participants arrive in  

Nagpur  
  

Day 2  

(29 August) 

Inaugural Session   

09:30 Registration by all participants  

10:00 Arrival of Chief Guest  

10:05 Welcome Remarks Dr. K. R. Kranthi,  

Director, ICAR-CICR 

10:15 SAARC Agriculture Centre – 

its initiatives and about Cotton 

program 

Dr. Tayan Raj Gurung,  

Senior Program Specialist, 

SAARC Agriculture Centre, 

Dhaka, Bangladesh 

10:30 Inaugural Speech by Chief 

Guest 

Dr. C. D. Mayee,  

Former Chairman, ASRB,  

New Delhi 

10:50 Vote of Thanks Dr. Blaise DeSouza,  

Head, Division of Crop 

Production 

CICR, Nagpur, India 

11:00 Tea and Photo Session  

11:20 Technical Session I   
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Technical Session – I: Country Presentations 

Country Set 

Chairperson Dr. C. D. Mayee, Former Chairman, ASRB, New Delhi 

Rapporteur Dr. H. B. Santosh, Scientist, CICR, Nagpur 

11:20 Opening remarks by the 

Chairperson 

 

Country Paper - Set A  

11:30 Country presentation 

(Afghanistan) 

Mr. Zekrullah Abdulrahimzai, 

Head, Industrial and oil Crops 

Department, Ministry of 

Agriculture, Irrigation and 

livestock, Kabul, Afghanistan 

11:45 Country presentation 

(Bangladesh) 

Dr. Md. Farid Uddin,  

Executive Director,  

Cotton Development Board, 

Khamarbari, Dhaka,  Bangladesh 

12:00 Country presentation  

(Bhutan) 

Mr. Pema Chorten, Extension 

Officer, Pemagatshel Dzongkhag, 

Bhutan 

12:15 Country presentation 

(India) 

Dr. M. V. Venugopalan,  

Head, PME, CICR, Nagpur 

12:30 Discussion  

12:45 Closing by the Chairperson  

1:00-2:00 Lunch   

Country Paper - Set B 

Chairperson Dr. S. B. Nandeshwar, Head, Biotechnolgy Section, CICR, Nagpur 

Rapporteur Dr. K. P. Raghavendra, Scientist, CICR 

2:10 Opening remarks by the 

Chairperson 

 

2:20 Country presentation  

(Nepal) 

Mr. Amar Raj Sharma Ghimire,  

Senior Agriculture Extension 

Officer, Department of 

Agriculture, Hariharbhawan, 

Lalitpur, Nepal 

2:35 Country presentation 

(Pakistan) 

Dr. Dil Baugh Muhammad, 

Principal Scientific Officer, 

Central Cotton Research Institute 
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Multan, Pakistan 

3:15 Discussion  

3:30 Closing by the Chairperson  

3:45 Tea  

Technical Session – II Special papers: Cotton Research and Development in India 

Chairperson Dr. Tayan Gurung, SAARC Agriculture Centre, Bangladesh 

Rapporteur Dr. V. Gotmare, Principal Scientist, CICR 

4:15 Cotton improvement in India Dr. V. N. Waghmare,  

Head, Crop Improvement,  

CICR, Nagpur  

4:30 Advancement in cotton 

production technology in India  

Dr. Blaise Desouza,  

Head, Crop Production,  

CICR, Nagpur 

4:45 Recent Advances in cotton crop 

protection  

Dr. Sandhya Kranthi,  

Head, Crop Protection,  

CICR, Nagpur, India 

5:00 Ginning and post-harvest 

technology – Status and Issues 

Dr. S. K. Shukla,  

Head, Ginning Training Centre, 

ICAR- Central Institute for 

Research on Cotton Technology, 

Nagpur 

5:15 Discussion  

5:30 Closing by the Chairperson  

Day 3  (30 August) 

Technical Session – III  SAARC Coordinated Technology Exchange program 

Chairperson Dr. K. R. Kranthi, Director, CICR, Nagpur 

Rapporteur Dr. V. Santhy, Principal Scientist, CICR 

10:00 All participants report to the 

venue 

 

10:00 Working Group Session Facilitated by Dr. Gurung,  

Dr. DeSouza and Ms. Fatema 

10:30 A: Policy  

 B: Research  

 C: Extension and Development  
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1:00 Lunch  

Closing Session 

Chairperson Dr. P. B. Kale, Director, MGIRI, Wardha, India 

2:00 Presentation by Group 1  

2:15 Presentation by Group 2  

2:30 Presentation by Group 3  

2:45 Meeting  recommendation Ms. Fatema Nasrin Jahan, SPO, 

NRM, SAC 

3:00 Presentation of Certificates & 

Mementoes to participants 

 

3:30 Closing Remarks Chief Guest  

3:45 Vote of Thanks Dr. Blaise DeSouza, Head, 

Division of Crop Production 

Central Institute for Cotton 

Research, Nagpur, India 

6:30 Closing Dinner  

Day 4   

(31 August) 

Visit to Ginning Training Centre, CICR lab and fields and 

Wardha 

Day 5   

(1 September) 

All participants travel back to their country 
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Photo Gallery 
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