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Integrated Plant Nutrient Management – Key to Food Security 
and Environmental Sustainability in South Asia

groundwater, which in turn is undermining food security 
and environmental sustainability. Promoting and 
adopting IPNM across South Asia can help address these 
problems and ensure food security for its growing 
population. This policy brief examines the genuine 
problems farmers have been facing in practicing IPNM 
and suggests policy recommendations for adopting IPNM 
extensively. 

To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Summary

Integrated Plant Nutrient Management (IPNM) concept 
could not be adopted and popularized widely in South 
Asia even though the concept emerged in the early 1990s. 
Excessive use of chemical fertilizers without practicing 
IPNM over the years has resulted in degradation of soil, 
decline in crop production, pollution of surface and 

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

Figure 1: IPNM method based on inputs and outputs.

•  Matching the quantity with demand of the crop.      •  Synchronizing in terms of time with crop growth.

Table 1: The effect of Integrated Plant Nutrient Management 
on the yield of rice. 

Source: Khan et al. (2007)
NPK(Urea)- Chemical fertilizer, FYM- Farm yard manure, 
GM- Green manure, Zn- Zinc.

Source: Smaling, 1993

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

Figure 2: Imbalance use of nutrient lead to environmental 
pollution.

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

Figure 3: Fertilizer consumption in South Asia.  Source: FAOSTAT, 2020

Figure 4: Fertilizer use per area of cropland in South Asia.  Source: FAOSTAT, 2020

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.
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Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

Figure 5: Women carrying bulky farmyard manure in 
Bhutan.

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 
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IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.

Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 
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To counteract all these challenges, South Asia is striving to 
propagate and mainstream IPNM approach to enhance crop 
production and maintain soil productivity despite facing 
many issues and hindrances (Gyeltshen, 2019). 
IPNM is important for sustainable agricultural 
intensification and sustaining food production to feed a 
growing population. Adopting IPNM will help maintain 
soil fertility, reduce land degradation, increase nutrient use 
efficiency, improve physical properties of soil like soil 
structure and water holding capacity, enhance cation 
exchange capacity, and increase the soil capacity to buffer 
change in the soil pH. Application of organic manure based 
on IPNM concept will build up soil organic matter which in 
turn will serve as a reservoir of essential micro-nutrients 
and favours growth of soil fauna and micro-organisms, 
which are essential for decomposition and release of 
mineral nutrients in soil ecosystems (Singh, 2018). Besides 
sustaining crop production, IPNM will decrease the use of 
chemical fertilizer and reduce the nutrient loss to 
environment which ultimately checks the pollution of 
surface and groundwater. World Bank Report 2019 revealed 
that 35% of world’s poor live in South Asia and 16% of its 
population live below extreme poverty line. Further, 279 
million population are undernourished with prevalence of 
undernourishment and food insecurity of 14.7% and 14.4% 
respectively (FAO, 2019). Therefore, promoting and 
adopting IPNM by farming communities is important to 
ensuring food security and protecting environment for 
sustainable food production in South Asia.

Integrated Plant Nutrient Management for food 
security
An expanding population and the urgency of eradicating 
hunger and malnutrition in South Asian countries call for 
determined policies and effective actions to ensure 
sustainable growth of agricultural production. Demand for 
food increases with population and economic growth. Per 
capita food consumption in South Asia is projected to 
increase from 2,420 (kcal/person/day) in 2015 to 2,590 
(kcal/person/day) in 2030 (Alexandratos & Bruinsma, 2012). 
This additional food requirement has to be met from the 

same area of arable land available for cultivation through 
increased productivity. To meet the increasing food 
demand, adopting a large scale IPNM approach at 
community and farm levels is one of the means to meet food 
demand and ensure food security for1.8 billion populations. 

Food security is being threatened by unsustainable 
management of soil, leading to the loss of soil nutrients 
essential for the high yield of crops. Conventional 
agriculture practices of applying high amount of chemical 
fertilizers to increase crop production over the years has led 
to low fertilizer use efficiency, decline in crop yield, 
degraded arable land, and polluted environment. South 
Asia is the second largest fertilizer consumer in the world 
with 149% of fertilizer consumption (% of fertilizer 
production) with 160 kilogram per hectare consumption 
(World Bank, Fertilizer Consumption ‘% of fertilizer 
consumption’). Excessive use of chemical fertilizers and low 
economic return due to low crop responses to fertilizers has 
resulted in unsustainable production of food and 
undermined food security. IPNM will increase crop yield 
(Table 1), optimize fertilizer use and enhance soil health for 
sustainable and economical food production.

fertilizer subsidy as one of the most sensitive policies as it is 
directly linked to a large number of rural populations using 
fertilizer to produce food for their survival. The total 
nutrient-wise fertilizer consumption and fertilizer use per 
area of cropland in South Asia are shown in Figure 3 and 4 
(FAOSTAT, 2020).
On the other hand, the use of organic manure in the farm is 
expensive due to high application and transportation costs 
unlike chemical fertilizers (Figure 5). Further, the price for 
organic manure is high due to shortage of supply, which in 
turn discourages farmers to use organic manure despite its 
multiple benefits in increasing crop production and 
maintaining soil fertility. The cost involved in using organic 
manure in the farming system is high compared to chemical 
fertilizers. Farmers tend to use only chemical fertilizers due 
to constraints associated with the use of organic manure.

Minimal interaction of farmers, researchers, extension 
services and other stakeholders of IPNM is affecting the 
IPNM technology transfer to farmers. Promotion and 
adoption of IPNM in farming communities is difficult if 
farmers do not understand the IPNM technology properly. 
Farmers should play a major role in technology 
development because of their knowledge about local 
conditions and locally available organic resources. There is 
a lack of farmers’ participatory research approach while 
developing IPNM technologies for major crops in different 
agro-ecological zones. Under such circumstances it is 
difficult for extension workers to create awareness and 
disseminate technology to farmers. 
 

Lack of coordinated efforts of stakeholders 
concerned 
There is lack of coordinated efforts among stakeholders to 
implement IPNM successfully. Stakeholders include 
policy-makers, researchers, extensions, agribusiness, 
fertilizer industry and farmers with differing roles to 
promote and popularize IPNM and ultimately mainstream 
IPNM in farming communities. There should be 
coordinated efforts and responses from all stakeholders to 
implement IPNM by considering emerging issues and 
challenges of implementing IPNM. Each stakeholder should 
contribute in a coordinated manner to create an enabling 
environment for farmers to implement IPNM at farm level 
rather than playing their roles in isolation.

IPNM should be a joint effort of all stakeholders, without 
which implementation of IPNM will not be successful to 
achieve broader goal of food security and environmental 
sustainability. One of the main problems in the region is the 
lack of coordinated efforts of stakeholders to achieve the 
common goal of mainstreaming IPNM widely in farming 
communities.       

What can policy-makers do to support 
farmers to practice IPNM? 
IPNM provides a number of benefits ranging from 
sustainable crop production to ensuring food security and 
maintaining soil health to environmental sustainability. It is 
important to create an ideal and enabling environment for 
farmers to practice IPNM widely for their better livelihoods 
and for sustainable crop production without compromising 
the quality of environment for future generations. This 
policy brief has six policy recommendations:

Establish licensed organic manures and 
bio-fertilizer outlets  
Licensed and regulated organic manure and bio-fertilizers 
outlets should be established at strategic locations where 
farmers will have easy access for wider adoption of IPNM. 
There is no well-established and proper distribution 
mechanism or reliable retail outlets for supplying organic 
manures and bio-fertilizers. The organic manure retail 
outlets should be similar to well-established marketing and 
distribution of chemical fertilizers outlets where farmers get 
timely access to fertilizers. Integrating retail outlets of 
organic manures with well-established chemical fertilizers 
outlets will be effective and convenient to farmers. This will 
make easier for farmers to get both organic and chemical 
fertilizers from one outlet to save time and minimize 
transportation cost.
Besides, there should be adequate supply of organic 
manures to all strategically-established outlets from organic 
manure industries. To do so, governments should 
encourage establishing more organic manure industries and 
provide adequate support to existing industries through 
various forms of incentives. Further, governments should 
also provide banking services, develop transport networks 
in rural areas, and build marketing infrastructures to ensure 
that organic manures are available to farmers at a proper 
time so that crop yield potentials are reached with minimal 
cost.

Provide appropriate support for supply of 
organic manures to farmers
For the farming communities to adopt IPNM, governments’ 
support to supplying organic manure to farmers is crucial as 
organic manure is the main component of IPNM, without 
which farmers will not be able to implement it. 
Governments of South Asian countries provide subsidy on 
chemical fertilizers in the forms of cash and transportations, 
subsidy at the sources and by regulating fertilizer pricing 
and quality. The use of organic manures in farming systems 
is labour-intensive as the costs of handling and applications 
is high compared to highly subsidize chemical fertilizers 
(Figure 5). In order to motivate farmers and create 
conducive environment to adopt IPNM in farms, it is 
imperative to provide appropriate support to supply 
organic manures to farmers. Marketing and distribution of 
organic manure should be organized with adequate 

IPNM approach is not widely practiced by the farming 
communities in South Asia. Blanket use of chemical 
fertilizers without implementing IPNM technology has led 
to surface and groundwater aquifers pollution because of 
excess load of nutrients through leaching and run-off. 
Eutrophication in rivers, lakes and inlets take place due to 
high concentration of nutrients in water, which promotes 
algal growth. Further, degradation of soils and ecosystems 
through inappropriate agronomic practices threaten the 
sustainability of food production in the region. Land 
degradation is one of the major problems in the region, with 
36% of the total geographical areas in some of the countries 
in South Asia affected by land degradation (Chaudhari, 
2019). Through large-scale adoption of IPNM by farmers, 
the rate of land degradation can be slowed down, soil 
fertility can be maintained, and emission of greenhouse 
gases minimized, which in turn will contribute to 
sustainable management of natural resources and mitigate 
climate change for sustainable food production.
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Policy Message

Integrated Plant Nutrient Management is important for 
sustainable food production to feed a growing population 
and to maintain soil health without compromising the 
quality of the environment for future generations. The 
following are the policy messages:

• Establish licensed and regulated organic manures and 
bio-fertilizers retail outlets at strategic locations for easy 
access to farming communities.

• Provide appropriate support to supply organic manures 
to farmers as it is the main component of IPNM.

• Develop IPNM technology through farmers’ 
participatory research mode with due consideration of 
farmers’ resource availability and conditions, farm 
innovations and indigenous technology know-how.

• Strengthen linkages between and among the 
policy-makers, researchers, extension workers, and 
farmers for disseminating IPNM technology to farmers, 
provide effective extension services, conduct continuous 
research and offer policy options.

• Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions on promoting and adopting IPNM. 

• Establish reference farms in major farming systems to 
popularize and mainstream IPNM by showcasing IPNM 
technologies to farmers, policy-makers and other relevant 
agencies.

Why is Integrated Plant Nutrient 
Management (IPNM) important?
The concept of Integrated Plant Nutrient Management 
(IPNM) emerged in the early 1990s in response to a 
widespread multi-nutrient deficiencies and deterioration of 
physical and biological health of soil due to imbalanced use 
of chemical fertilizers coupled with a low input of organic 
matter. This concept could not be adopted and popularized 
at farming community level in South Asia even after a 
couple of decades of its emergence. IPNM is an approach to 
enhance soil productivity through a balanced use of 
chemical fertilizers in combination with organic and 
biological sources of plant nutrients to ensure sustainable 
food production (Figure 1). The nutrient use efficiency is 
low when chemical fertilizer or organic manure is used 
alone, but the nutrient use efficiency increases significantly 
when they are used in an integrated manner.
In South Asia, 43.28% of arable land is available for food 
production with 0.11 hectare per person (World Bank, 
Agricultural land ‘% of land area’). High population growth 
and increasing pressure on agriculture for food security and 
livelihoods are posing increasing threat in South Asia where 
soils have been adversely affected by intensive agriculture 
and a heavy reliance on agro-chemical inputs. Traditional 
farming practices such as fallowing and crop rotations 
which sustain soil fertility are being increasingly abandoned 
due to the pressure to keep land under continuous 
cultivation, and at the same time organic matter in rural 
areas is scarce. As a result, soil organic matter has been 
declining without inadequate replacement through 
farmyard manure, organic manure or agronomic practices. 

Integrated Plant Nutrient Management for 
environmental sustainability
Adoption of IPNM by the farming communities in South 
Asia will significantly reduce adverse environmental 
impacts and contribute to environmental sustainability. 
Practicing IPNM will induce balanced use of chemical 
fertilizers and organic manures, and bio-fertilizers to 
enhance soil productivity for sustainable crop production 
and maintaining environmental quality. IPNM addresses 
environmental concerns by optimizing fertilizers 
applications according to need of the crops and soil 
conditions in order to avoid excessive applications and 
prevent potential nutrients loss to water or air (Figure 2). 
Adoption of IPNM can reduce or prevent adverse 
environmental impacts like soil erosion, land degradation, 
soil contamination, degradation of soil properties, water 
pollution, eutrophication, acid rain and greenhouse gas 
emission (Kurbah, 2016).

What are the problems faced by farmers 
to adopt IPNM?

SAARC Regional Consultation Meeting on Integrated Plant 
Nutrient Management, held in August 2019, Sri Lanka, has 
pointed out a number of problems associated with 
promotion and adoption of IPNM in South Asia. Among 
them, four problems are the most important ones associated 
with IPNM implementation. Decision-makers should 
critically look into each problem and make policy decision 
to implement policy recommendations to solve these 
problems, so that farmers of South Asia will be able to 
practice IPNM approach effectively and extensively.

Low availability of organic resources

One of the main components of IPNM is organic resources 
without which IPNM approach cannot be implemented. All 
South Asian countries face shortage of organic resources 
which farmers generate from different sources but are used 
for different purposes. Soils in the region suffer from low 
content of organic matter due to continuous removal of crop 
biomass and the prolonged use of chemical fertilizers 
without applying any organic manure. There is a wide 
range of organic resources, from crop residues, farmyard 
manure, cattle waste, compost, urban waste to concentrated 
organic manure like oil cakes, animal meals and ash.
Farmers face challenges to recycle crop residues and animal 
wastes back into the soil due to competing priorities to use 
these resources for different purposes. The shortage of 
organic resources is created by a shift from animal-based to 
mechanized farming, use of cow dung for cooking and 
burning of crop residues. Crops residues like straws and 
stalks fetch good price since they are used as cattle feed, 
energy source, and materials for constructing mud houses. 
Filter cakes from sugar industry were used for brick baking 
industry, causing loss of plant nutrients and environment 
pollution. The urban and rural wastes are not properly 
processed and systematized for use as organic manure. 
Green manuring is not widely used because of small size of 
land holdings. Bio-fertilizer is not popular because of 
efficiency of strain and other limitations like low shelf-life 
and packing of the product in marketable form.

Lack of subsidy for organic manure

There is no subsidy for organic manure in all countries of 
South Asia, where as for chemical fertilizers governments in 
the region provide different types of subsidies in the form of 
cash, transportations, subsidy at sources etc. Some countries 
provided subsidy as high as 53% for chemical fertilizer and 
regulated its pricing and quality. When chemical fertilizer is 
highly subsidized the risk of its excessive use is high which 
in turn results in soil contaminations and other adverse 
environmental impacts. Regional governments considered 

Inadequate awareness and technology 
dissemination
Farming communities in South Asia are not fully aware of 
IPNM technology and its importance in addressing poverty, 
food insecurity and unsustainable agricultural production. 
Inadequate awareness of IPNM approach is one of the main 
reasons for failing to promote and adopt IPNM widely in 
farming communities. Among all relevant stakeholders 
responsible for promoting and adopting IPNM, farmers are 
the important stakeholders who actually manage the land 
directly. Farmers have not completely understood IPNM 
technology and they are not adequately aware of the 
importance of recycling of crops residues, preparing 
composting, using other sources of organic matters, using 
bio-fertilizers, and balancing the use of chemical fertilizers 
with organic manures. They are also not aware of its adverse 
environmental impacts.

infrastructures to make the manure available even in the 
remotest parts of the country. As organic manure is 
important for IPNM, it is essential for the government to 
regulate pricing of manures and monitor quality to protect 
farmers from adulteration.  

Develop IPNM technology through farmers’ 
participatory research mode
IPNM technology must be developed through farmers’ 
participatory research mode using cluster approach by 
considering farmers’ resource availability and conditions, 
farm innovations and indigenous technology know-how. Soil 
fertility will only be maintained and enhanced primarily 
though farmers’ actions. Farmers have local knowledge based 
on their observation and experience within specific farming 
systems and agro-ecological contexts. Therefore, farmers’ 
participatory research is essential to develop an effective and 
appropriate IPNM technology for specific locality, so that 
farmers will find it easy to adopt and implement this 
technology. Through their participations in research, farmers 
will take ownership of the technology and make it easier for 
extension agents to disseminate IPNM technology for wider 
adoption at the farm level.   

Strengthen policy-maker – researcher – extension 
- farmer linkages
Policy-makers, researchers, extension workers, and farmer 
are the principal stakeholders for promoting and adopting 
IPNM widely in farming communities. Other stakeholders 
like agribusiness, fertilizer industries, farmers’ 
organizations, and private sectors should support the 
principal stakeholders to implement the IPNM approach 
successfully. Strengthening linkages of principal 
stakeholders will lead to the flow of information and 
interactions between and among the principal stakeholders, 
which is central to disseminating IPNM technology to 
farmers, providing effective extension services, conducting 
continuous research for improvement and offering policy 
options. This process should be dynamic and continuous so 
that extension agents can disseminate appropriate IPNM 
technology and motivate farmers to adopt IPNM for 
sustainable long-term benefits. 
There should be coordinated efforts of stakeholders to 
create conducive environments for farmers to implement 
IPNM effectively. Policy makers should provide funding, 
transportation, infrastructures, and credit facilities to 
farmers. Researchers should continuously conduct research, 
develop tools and techniques, produce training materials 
and manuals, and provide guidance to extension agents. 
Extension agents should develop communication tools to 
raise farmers’ awareness about economic, social and 
environmental benefits of implementing IPNM and 
organize field demonstrations. Linkages between and 
among principal stakeholders should be strengthened to 
discharge their mandates responsibly and in coordinated 
manner so that mainstreaming of IPNM in farming 
communities will be successful for better livelihoods and 
food security in the region.

Develop user-friendly ICT-based tools and 
techniques
Develop user-friendly ICT-based tools and techniques to 
enable extension workers and farmers to make better 
decisions about IPNM. The ICT-based tools could be digital 
tools, mobile or computer applications, rapid soil test kits 
and any other relevant tools and techniques to get 
information about nutrient balance in soils, additional 
requirement of chemical fertilizer and organic manure, 
fertilizer application timing, cost and resource 
requirements, labour and cash requirements, and 
anticipated crop yield so that extension agents and farmers 
can easily take decisions.
These tools or applications should contain detailed 
information about the importance of adopting IPNM, 
packaging of IPNM technologies for different 
agro-ecological zones, extension workers’ communication 
tools, simple nutrients calculator, importance of recycling 
crop residues and on-farm resources, best practice of 
composting, timing of applying chemical fertilizer and 
organic manure, and expected crop yield. A whole array of 
information about IPNM should be inbuilt in tools and 
applications which will ultimately assist extension agents 
and farmers in making decision to adopt IPNM widely, 
taking into consideration economic, social and 
environmental concerns to achieve intended outcomes.

Establish reference farms in major farming 
systems
Establish reference farms in major farming systems to 
showcase IPNM technologies to farmers, policy makers and 
other relevant agencies to popularize and mainstream 
IPNM in farming communities. Researchers and extension 
agents should focus on site-specific diagnosis of constraints, 
assess nutrients requirements and available resources in 
farms, develop design and conduct test on innovative plant 
nutrition system on these reference farms to display and 
create awareness and disseminate IPNM technology.
The establishment of reference farm should be at 
community level within the different major farming zones. 
These farms can be used by extension agents as field 
demonstration sites to showcase the impact of IPNM on 
increase crop yield, soil productivity, environmental 
benefits, and cost-benefit analysis. Researchers could also 
use these farms by establishing research trail plots for 
showcasing and implementing IPNM technology 
coordinated with the introduction of high yielding crop 
varieties to provide evidence of increased crop yield. 
Moreover, these farms can also be used as trial plots to 
display success stories of IPNM approach and its long-term 
sustainable crop production to ensure food security. 
Extension agents can also use these farms to showcase 4R 
Principles of Nutrient Stewardship (Figure 6) to the farming 
communities for better management of plant nutrients and 
to increase nutrient use efficiency for sustainable food 
production. 


