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Chapter 1 

Rationale 

1.1 The National Mission for Sustainable Agriculture (NMSA) is one of the 8 

Missions launched under the National Action Plan on Climate Change (NAPCC) in 

2008 (Box 1.1). The Mission aims to evolve and implement strategies to make Indian 

agriculture resilient to climate change.   

 

 

 

 

 

 

 

1.2 The NMSA document was approved by the Prime Minister‟s Council on Cimate 

Change in September, 2010 with an outlay of Rs.1,08,000 crores for six years. 

During XII Plan, important activities taken up were Rainfed Area Development, Soil 

Health Management, (soil testing, bio fertilizers etc.) and On Farm Water 

Management (SRI, Precision irrigation etc.). Remaining Mission deliverables were 

accommodated under other Missions and schemes taken up by DAHD&F and 

DARE.  

1.3 Since the launch in 2010, NMSA has made satisfactory progress in terms of 

Mission deliverables. During XII Plan (2012-2017), more than 400 climate resilient 

germplasm lines were identified and 58genotypes characterised with high water and 

nutrient use efficiency, 18.97 lakh ha area was brought under organic farming, 249 

lakh ha area under horticulture, 28.46 lakh ha under precision irrigation and 7.65 

lakh ha under SRI. 24.15 lakh milch animals were covered under ration balancing 

programme and five bypass protein feed making units (50 metric ton/day capacity) 

were set up between 2012-2017. 

Box 1.1 National Missions on Climate Change 

i. National Solar Mission 

ii. National Mission for Enhanced Energy Efficiency 

iii. National Mission on Sustainable Habitat 

iv. National Water Mission 

v. National Mission for Sustaining the Himalayan Ecosystem 

vi. National Mission for Green India 

vii. National Mission for Sustainable Agriculture 

viii. National Mission on Strategic Knowledge on Climate Change 

(NAPCC,2008) 
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1.4  Many National and International developments took place since the launch of 

NMSA. The understanding on the impact of climate change on Indian agriculture has 

improved and promising adaptation and mitigation strategies have been identified, 

which can help the farmers to cope with climate change. However, agriculture in 

India continues to face challenges posed by climate variability including aberrant 

monsoons, heat waves, extreme weather events and degradation of natural 

resources. There is a need to revise the NMSA document and redefine the 

objectives and strategies in alignment with the current national priorities. The Mission 

will focus on the following thrust areas (box 1.2) for the medium term (2020-2030).  

 

 

 

 

1.5  Despite large investments in irrigation, rainfed agriculture still covers major 

area (52%) in the country and is more prone to climate induced risks. Improving 

productivity from rainfed agriculture by mitigating the risks and adopting improved 

technology will remain a thrust area for the next decade. Since soil fertility and water 

availability are key to sustaining productivity both in irrigated and rainfed areas, soil 

health and water management continue to be important for success of the Mission. 

Use of agro- biodiversity for evolving climate ready crop varieties and cropping 

systems is another key element. Agriculture waste management, agro 

forestry/bamboo, and organic farming are other emerging priorities. Innovative 

technological and policy inputs to manage risks posed by climate change are 

essential to retain farmers in farming and reduce farm distress.   

1.6 Despite the declining share of agriculture and allied sectors in GDP (16% in 

2017-18), the sector continues to support nearly 49% of the work force (Economic 

Survey 2017-18). Horticulture has emerged fast growing sector and constitutes 38% 

to Gross Value Added of Agriculture. Agriculture contributed 10% to total exports in 

2016-17. The performance of agro-based industries like sugar, textiles, jute, food 

processing, dairy, directly depend on agriculture and therefore sustainable 

agriculture growth has a multiplier effect on the entire economy.   

Box 1.2 

 Rainfed Agriculture 

 Soil & Water management 

 Agro-Biodiversity 

 Agri-waste management 

 Risk mitigation 
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1.7 Indian agriculture is extremely diverse in climate, soils, growing season and 

cropping patterns. Even with a normal monsoon, some part of the country or the 

other faces either droughts or floods. While climate change is a major threat in the 

long term, currently, seasonal climate variability is a key factor defining the 

performance of agriculture. Extreme rainfall events, long dry spells, heat waves, 

frost, and hailstorms are causing significant losses to crops, horticulture, livestock 

and fisheries every year. With increasing temperature due to global warming, the 

demand for water is increasing; sudden changes in weather pattern is leading to high 

incidence of pests and diseases and soil health deterioration has become major 

concern due to imbalanced use of nutrients. Though Indian farmers have evolved 

many traditional practices, and the country has rich biodiversity, to produce more 

food for growing population, we need to adopt improved climate resilient 

technologies.  

1.8 Agriculture sector has performed fairly well in the recent period despite the 

above challenges (Box 1.3). The country recorded an average 2.5 per cent annual 

growth during XII Plan despite droughts during 2012-13, 2014-15 and 2015-16. The 

current year (2018-19) is expected to witness a record production of 279.51 million 

tonnes food grains as per third advance estimate. The district level contingency 

plans prepared by ICAR and SAUs and effectively implemented by Government of 

India and States have helped in reducing the yield losses due to aberrant monsoon 

and droughts. However the economic survey of 2017-18 recommended a continued 

vigilance on climate change impacts on future food production and called for strong 

interventions from the Government on enhancing the spread of micro irrigation and 

streamlining the fertilizer subsidy to farmers besides long term investments on 

research and development.  
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Source: Directorate of Economics & Statistics, DAC&FW 

1.9 With changing consumer preferences, agriculture production is undergoing a 

structural change. In future, more demand is projected for high value products like 

fruits, vegetables, milk, meat and eggs, all of which require more water and energy 

as compared to the traditional grain crops. This means we need to produce more 

with less, by using inputs like water and energy more efficiently. This requires both 

technology and policy interventions with effective centre state coordination. 

1.10 The 5th IPCC (2014) report indicated that warming of climate is unequivocal, 

rainfall becoming more erratic and extreme events on the rise. Countries in South 

Asia are identified as the most vulnerable because of the high population dependent 

on agriculture and poor coping capabilities. The vulnerability mapping of Indian 

agriculture to climate change under the National Innovations on Climate Resilient 

Agriculture (NICRA) project clearly indicated that many districts in the rainfed zones 

of Rajasthan, Maharashtra, Karnataka, Gujarat, and Telangana are highly vulnerable 

to deficit rainfall. Delay in monsoon and long dry spells are expected to cause 

recurrent droughts and crop failures in these regions. 1°C rise in temperature is likely 

to increase the water requirement of crops in arid and semiarid regions by 10%. 

Box 1.3 Performance of Indian agriculture, horticulture and population growth 

Food grain production during 1950-51  :    51 million tonnes 

Food grain production during 2017-18  :   279.51 million tonnes 

Horticulture production during 1991-92          :    9.65 million tonnes 

Horticulture production during 2017-18          :    305 million tonnes      

Population in 1950-51                           :   361 million 

Population in 2011                                          :  1210 million 

Food grain requirement by 2030                 :   310.8 million tonnes*    
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1.11 Though the medium term (up to 2039) impacts of climate change on food 

production are in the range of 4.5 to 9 per cent, long term (2070-2099) impacts could 

reduce yields by 25 per cent or more.  Since agriculture contributes about 15 per 

cent of India‟s GDP, a 4.5-9 per cent negative impact on production implies a cost of 

climate change to be 1.6 per cent of GDP per year (Venkateswarlu, 2017). Since 

maintaining agricultural productivity is critical for the well-being of the poor, climate 

change could hit the poor most.  In the absence of rapid and full adaptation, the 

consequences of long-run climate change could be even more severe on livelihood 

security of the poor (Guiteras et al., 2007). 

1.12 Climate change could impact all three elements of food security i.e. availability 

through reduction in production, access through impacts on employment, and 

absorption through impacts on health. Short to medium term impacts on food crops 

which are projected in the range of 6-10 per cent can be offset by adaptation 

measures with the current technology options (NAAS, 2013); however long term 

challenges can be overcome only by investments on research and development, 

infrastructure and disaster risk management backed by suitable policy initiatives.  

1.13 The NMSA document in its revised form has adopted an integrated holistic 

approach focussing more on vulnerable regions, deploying the best bet technologies 
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and practices for adaptation and mitigation and empowering farmers through 

capacity building and financial support. The implementation strategies are designed 

with a time frame up to 2030.   
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Chapter 2 

Sustainable Agriculture: The Indian Context 

2.1  Sustainable Agriculture is the production of adequate food, fiber and other 

human requirements by adopting farming techniques that maintain and improve 

productivity while minimizing harmful effects on environment. It involves practices 

that not only meet current requirements of food but also for future generations and 

maximizes ecological benefits through conservation of natural resources like climate, 

soil, water, air, biodiversity and human health. It reduces the vulnerability of 

agriculture to adverse climate and socio economic factors.  In the context of climate 

change, sustainable agriculture offers greater stability to production overtime by 

adoption of crop and livestock management practices that uses carbon, water and 

energy more efficiently despite the impacts of variable climate. 

2.2 Indian agriculture has performed fairly well in the last 5-6 decades, feeding 

our growing population and generating market surplus in several commodities. 

Though the growth rate slowed down in certain periods due to adverse climate, 

overall there was a steady increase in food grain production besides manifold 

increase in the production of fruits, vegetables, milk, meat and eggs. The country is 

likely to harvest 279.51 million tonnes of food grains in 2018-19 as compared to a 

meagre 51 million tonnes in 1950-51.  

2.3 The major challenges in sustainable agriculture in India are aberrant 

monsoon, declining soil health, over exploitation of ground water, loss of biodiversity 

and environmental pollution. The net sown area has remained nearly stagnant at 141 

million ha since 1970. (Box 2.1) The per capita land availability and the operational 

holding size have declined sharply. There is a growing pressure on land and water 

resources both from agriculture and non-agriculture sectors (Fig. 2.1).  

2.4  Water availability and soil health are critical factors in sustaining agricultural 

production. The per capita water availability in India which was 5177 m3/year in 1951 

has declined to 1820 m3/year in 2001 and is expected to reduce further to 1140 

m3/year in 2050. The ground water levels are depleting rapidly due to over 

exploitation. Our water productivity in agriculture is one of the lowest in the world.  

Nitrogen use efficiency is not more than 35% causing not only economic losses to 
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farmers but also water pollution. Salinization of irrigated lands, erosion of soil due to 

wind and water, soil acidity are other causes of land degradation. Mining of soil 

nutrients and imbalanced use of fertilizers are depleting its fertility and productive 

capacity. From 1950 when only nitrogen was deficient in Indian soils, by 2005 nine 

major and micro nutrients (N, P, K, Fe, Zn, S, B, Mo, Mn) have become deficient in 

most parts of the country (Rattan et al, 2005).  Organic manures which provide 

valuable micro nutrients are not available in adequate quantities.  

 

 

 

 

 

 

 

 

Fig: 2.1 Major Challenges in Indian Agriculture 

2.5 The IPCC (2014) report highlights that the temporal and spatial distribution of 

rainfall in many parts of the world is likely to become more erratic and extreme 

Box 2.1: Sustaining agriculture: Key challenges 

 Stagnant net sown area at 141 m. ha 

 Increased climate variability 

 Deterioration of soil health 

 Low water and nutrient use efficiency 

 Lack of crop diversification  

 Crop damage due to wild animals and other vertebrate pests  

 Sharp decline in operational holding size from 2.28 ha in 1970 to 1.15 ha 

in 2010*  

 High post-harvest losses  

 
*Agriculture Census 2010-11 
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rainfall events will increase.  Countries in South Asia are highly vulnerable due to 

rainfall variability and warming.  Abiotic and biotic stresses will significantly reduce 

crop yields particularly in rainfed farming. Since small and marginal farmers 

dominate rainfed farming, the relative vulnerability of these areas remains high.  

Livestock and fisheries sectors are equally vulnerable. Production and reproduction 

in milch animal is highly sensitive to temperature. Changes in average precipitation, 

increase in seasonal and annual variability and extremes are likely to be the most 

significant drivers of climate change in aquatic systems both fresh water and marine.  

Climate change will have a differential impact on gender as well, with women being 

more vulnerable, particularly when employment and livelihood opportunities are lost 

due to adverse climate.  Large numbers of farmers in the country still do not have 

access to timely weather information, improved technologies, credit and insurance 

cover which would enable them to cope with variable climate.     

2.6 Since Indian agriculture is facing the twin challenges of natural resources 

degradation and climate change, sustainable agriculture is the only option to ensure 

food and livelihood security for the growing population. Therefore in the context of 

climate change, sustainable agriculture in India will ensure adequate food production 

to meet current demands and conservation of natural resources to ensure future 

needs.  With no scope to increase the net sown area, we need to enhance 

productivity of crops and livestock systems per unit land and water while conserving 

the natural resources through sustainable intensification. The agriculture growth 

should also be broad based, addressing the concerns of social and gender equity. 

Enhancement in production and income would contribute to meeting the Sustainable 

Development Goals (SDG) of ending poverty (SDG-1) and hunger (SDG-2) through 

agriculture and allied sectors would impinge most other SDGs too. 
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Chapter 3 

National Mission for Sustainable Agriculture (NMSA): Vision and Objectives 

3.1  The National Mission for Sustainable Agriculture (NMSA) aims at transforming 

Indian agriculture into an ecologically sustainable climate resilient production system, 

while ensuring food security, employment and livelihood opportunities in rural areas. 

Adequate food grain production despite variable climate contributes to economic 

stability at national level (Box 3.1). The Mission builds on the on-going schemes of 

the Ministry of Agriculture and Farmers Welfare and also leverages related 

interventions from other Missions.   

 

 

 

 

3.2  The Mission will address key priorities like rainfed agriculture, soil health, 

water use efficiency and climate ready crops/ cropping patterns and farming systems 

through major functional areas like research & development, technology adoption 

and upscaling, infrastructure, and capacity building.  

3.3  NMSA focuses on following key elements for sustaining agriculture growth 

(Box 3.2).   

 

 

 

 

 

 

Box 3.1: NMSA: The Vision 

 Bring resilience in agricultural production against climate variability and change 

 Conserve natural resources like soil, water, pollinators & biodiversity  to achieve 

sustainable crop and livestock production 

 Increase green cover & carbon stocks 

 Ensure food security and economic stability  

Box 3.2: NMSA: Key Focus Areas 

 Science based strategic interventions for climate change adaptation and 

mitigation. 

 Focusing on vulnerable regions like rainfed, hilly and coastal and agriculturally 

important heritage sites. 

 Upscaling successful practices assessed under the National Innovations on 

Climate Resilient Agriculture (NICRA).  

 Comprehensive coverage of agriculture and allied sectors including animal 

husbandry, dairy, fishery, poultry and agroforestry/bamboo.     

 Addressing issues beyond production like value chain and risk management 

through insurance.   
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3.4  Since climate change will have major impact on crop growth and water 

availability, NMSA will support R & D on climate ready crop varieties tolerant to 

drought, heat stress and submergence, cropping patterns and integrated farming 

systems suitable for different agro climatic conditions, pest forewarning, soil health 

improvement, rain water harvesting and ground water recharge.  Adaptation and 

mitigation technologies already available will be upscaled through the schemes of 

the Department of Agriculture, Co-operation & Farmers Welfare (DAC&FW) and new 

initiatives will be launched wherever required. The Mission interventions shall 

contribute to the goal of doubling of farmers‟ income by 2022.  

3.5  Agriculture waste management, post-harvest processing & value addition, 

agro forestry including bamboo and organic farming are the new areas that will 

receive focussed approach to bring more sustainability and additional income to 

farmers.   

3.6  Conserve globally, nationally, or regionally important agricultural heritage 

sites, wetlands, inland fresh water lakes, seasonally flooded swamp forests, eco 

systems and riverine lands to protect the livelihoods and cultures of the local 

communities. 

3.7 Encourage efficient energy use in agriculture through need based 

mechanization and use of solar energy in agriculture, zero tillage, residue 

management to avoid crop residue burning and crop diversification matching with 

water availability. 

3.8 Strong linkage to be established with Indian Meteorological Department (IMD) 

for utilization of short range and medium range weather forecasting at taluka level 

along with micro-level information of agromet field units (AMFU) for timely 

dissemination of weather based agro advisories to farmers.  

3.9  A major shift in the approaches of capacity building of farmers will be 

undertaken by collaborating with State Government and Non-Government 

organizations. For this the ongoing extension mechanism will be revitalised with 

reinforcement of effective institutional system  and modules. 
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3.10 The Mission will have convergence with other Missions like Water, Green 

India, Energy Efficiency, Solar Energy, Himalayan Eco system and Strategic 

Knowledge for formulating strategic interventions and knowledge exchange.   

3.11 A strong review, monitoring and evaluation mechanism will be part of the 

Mission with provision for mid-course correction. 
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Chapter 4 

 Impact of Climate Change on Indian Agriculture and Allied Activities 

 

4.1. Agriculture plays a crucial role in ensuring food and livelihood security of large 

population in India. It employs nearly half of the workforce and accounts for 16% of 

country‟s gross domestic product (GDP). Climatic change and variability are likely to 

aggravate the problems of food security and sustainability by putting pressure on 

agriculture. Recent observations show increase in temperatures, increasing 

frequency of hot days, hot nights, heat waves and heavy precipitation events; 

increased snow-melt and rise in sea level. Providing food and nutritional security 

while reducing the greenhouse gases (GHGs) i.e., carbon dioxide (CO2), methane 

(CH4) and nitrous oxide (N2O) emission is a major challenge for Indian agriculture, 

which contributes about 18% of country‟s GHGs emission (Pathak, 2015). The task 

is more challenging because about 85% of Indian farmers are marginal (cultivating 

agricultural land up to 1 hectare) and small (cultivating between 1 hectare and 2 

hectares) with poor coping capacity. The farms are diverse, heterogeneous and 

unorganized. Moreover, more than half of country‟s net cultivated area is rainfed and 

exposed to abiotic and biotic stresses (Box 4.1). 

 

 

 

 

 

 

 

 

4.2 India witnesses a wide range of regional climatic conditions. The northern 

region experiences extreme winters whereas tropical conditions prevail in the 

southern peninsula. The north-east is characterized by hot and humid climate 

whereas the north-western regions by dry and arid conditions. Rainfall during 

monsoon season (June-September) is the key element of Indian climate and 

continues to be the primary source of water for agriculture. Variability in monsoon 

related weather and climatic conditions is, therefore, regarded as the primary cause 

Box 4.1:  Agriculture, food and Livelihood Security 

 Agriculture contributes 16% to the GDP and engages 49% of workforce. 

 Agriculture and allied sectors are highly vulnerable to climate change variability. 

 About 85% of Indian farmers are small and marginal, farms are diverse, 

heterogeneous and unorganized.  

 Almost 2/3rd of country‟s net cultivated area is rainfed and exposed to abiotic and 

biotic stresses. 
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of possible fluctuations in agricultural yields.  Departure in minimum and maximum 

temperatures above or below the optimum level influences plant physiological 

conditions viz., respiration, water requirement and growth, thereby affecting yields. 

Extreme weather conditions such as floods, droughts, heat & cold waves, flash 

floods, cyclones and hail-storms are hazards for agricultural production. Even subtle 

fluctuations in weather conditions during critical phases of crop development have 

substantial impacts on yields. 

4.3 The 5th Assessment Report of the Intergovernmental Panel on Climate 

Change (IPCC) has reaffirmed that climate change can affect agriculture through 

their direct and indirect effects on the crops, water, soils, livestock and pest (Porter 

et al. 2014). Increase in temperature can reduce crop duration, increase respiration 

rates, alter photosynthesis process, affect the survival and distributions of pest 

populations, thus developing new equilibrium between crops and pests, and hasten 

nutrient mineralization in soils, decrease fertilizer use efficiencies, and increase 

evapo-transpiration. Climate change also has considerable indirect effects on 

agricultural land use in India due to availability of irrigation water, frequency and 

intensity of inter- and intra-seasonal droughts and floods, soil organic matter 

transformations, soil erosion, changes in pest profiles, decline in arable areas due to 

submergence of coastal lands, and availability of energy.  In other words, climate 

change impacts agriculture at three levels i.e. commodity level, farm level and food 

system level (Box 4.2).  

Risks associated with climate change, threaten livelihood opportunities within 

the food production sectors mainly in two ways: firstly, increase in frequency and 

intensity of extreme weather events would expose the agricultural sector to greater 

risks in productivity resulting in loss of revenue that could lead to serious economic 

and social consequences; and secondly, changing weather and precipitation 

patterns would require expensive adaptation measures such as relocating crop 

cultivation, changing composition or cropping patterns and increasing use of inputs 

such as feed, fertilizers, water and pesticides which may lead to economic 

denigration and job loss. While lack of sufficient income to purchase food is a major 

factor contributing to food insecurity, hunger itself contributes to poverty by lowering 

labor productivity, reducing resistance to disease and depressing educational 

achievements. In some areas where livelihood choices are limited, decreasing crop 

yields may threaten famines, or where loss of landmass in coastal areas is 
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anticipated, migration might be triggered. Another dimension of the problem is its 

likely implication for global and domestic trade regimes and market prices of farm 

inputs and outputs. 

 

 

 

 

 

 

 

4.4 Climate is the primary determinant of crop productivity. Increase in carbon 

dioxide concentration is likely to compensate the negative effect on yields due to 

high temperature, but as temperature increases further, it would result in yield 

losses. Most crop simulation studies have predicted a net reduction in yield of crops 

with climate change, if no adaptation is followed, projected yield reduction by 2050 

for rice (irrigated) is ~7%; rice (rainfed) ~3%; wheat 6-23%; kharif maize ~18% and 

potato ~11% (Naresh Kumar et al. 2012). Further, adverse temperature and moisture 

conditions affect quality of food grains. Climate change is also likely to have 

significant effect on quality of plantation and cash crops such as cotton, fruits, 

vegetables, tea, coffee, aromatic and medicinal plants (Box 4.3). Agro-biodiversity 

may be threatened due to rainfall uncertainty, temperature increase, sea level rise, 

and increased frequency and severity of drought, cyclones and floods. Contrary to all 

the above negative impacts, predictions have also been made for decreased cold 

waves and frost events in future due to the atmospheric temperature rise, which 

would lead to a decreased probability of yield loss associated with frost damage in 

northern India in crops such as mustard and vegetables. 

 

 

 

 

 

 

 

 

Box 4.2: Risks of Climate Change in the Food Chain 

 Commodity (Crop, Livestock, Fishery, Poultry etc.) Level: Productivity 

and Quality of Produce 

 Farm (Cropping/Farming System) Level: Soil Quality, Water Resources, 

Pest & Diseases 

 Food System Level:  Prices, Food, Nutrition and Livelihood Security 

Box 4.3: Climate Change Impacts on Crops 

 Productivity of crops:  About 3-23% decrease in yields of major food crops by 

2050 (2040-2069), if no adaptation is followed. However yield increase in some 

crops due to higher temperatures. 

 Quality of Produce: Adverse temperature and moisture conditions will affect quality 

of food grains. Climate change is likely to have significant effect on quality of 

plantation and cash crops.  

 Positive impacts: Decreased cold waves and frost events due to temperature rise,  

would reduce yield loss of winter crops in north India. 
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4.5 The impacts of climate change resulting in rising temperature, deviation in 

precipitation patterns, increased frequency of extreme events, rise in sea level, etc. 

would affect water balance and water quality in different parts of the country. 

Changes in rainfall patterns can cause water shortages in some regions which, 

combined with thermal stress, can adversely affect crops. Warmer climate would 

increase evapo-transpiration and may lead to faster lowering of water table beyond 

ground water replenishment to meet higher irrigation requirement. (Box 4.4). Melting 

of glaciers in the Himalayas may lead to increased water availability in the Ganges, 

Brahmaputra and their tributaries in the short run but in the long-run the availability of 

water would decrease considerably. A significant increase in runoff is projected in 

the wet season that may lead to increase in frequency and duration of floods and 

also soil erosion. Hence it is imperative that this excess water is harvested for future 

use by expanding storage infrastructure. The water balance in different parts of India 

is predicted to be disturbed and the quality of groundwater along the coastal belt will 

be affected more due to intrusion of sea-water. Hence there is a need for a gray 

water utilization for agriculture policy. 

 

 

 

 

 

 

 

4.6.  Change in precipitation patterns and amounts, and increase in temperature 

may degrade soil quality, reduce soil moisture and affect microbial diversity, which in 

turn affect crop growth. Increased temperature reduces quantity and quality of 

organic matter content, which is already quite low in Indian soil. An increase in 

temperature also leads to increased evapo-transpiration, thereby disturbing the 

water balance in agricultural production.  At some places, increased surface 

temperature coupled with reduced rainfall may lead to accumulation of salts in upper 

soil layers (Box 4.5). Similarly, a rise in sea level associated with increased 

temperature may lead to salt-water ingression in coastal lands, making them 

unsuitable for conventional agriculture. 

 

Box 4.4: Impacts on Water Resources 

 Availability and quality of surface and ground water would be adversely affected. 

 Increased evaporation would lead to more ground water exploitation. 

 Reduction in ground water recharge would affect irrigation potential. 

 Increase in run-off would increase frequency of floods, hence water harvesting by 
expanded storage infrastructure is the need of the hour. 
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4.7 Change in climate is likely to bring about alteration of agricultural pests and 

diseases because of changes in the population dynamics, increased growth and 

distribution of insects and pests, rapid pathogen transmission and increased host 

susceptibility thereby upsetting crop-pest balance (Box 4.6). Damage to crops 

caused by pest, pathogens and weeds increases due to higher ambient temperature 

and relative humidity. These changes could lead to crop losses in altered 

environment. New pest species may emerge and minor pests may become major. 

 

 

 

 

 

 

 

4.8.  Climate change has pronounced effect on feed production and nutrition of 

livestock. Impacts of climate change on livestock will be felt in the form of elevated 

body temperatures, increased respiration rates, decrease in feed intake, etc. Indirect 

impacts would be observed in the form of reduction in grazing land and water 

availability, decline in available cattle feed, emergence of new diseases, etc. 

Thermal stress would impact animal production and profitability in dairying due to 

lower feed intake, milk production and reproduction (Box 4.7). Besides being 

susceptible to increased heat stress from climate change, livestock is also exposed 

to risks associated with extreme events. India is among the most vulnerable country 

for increase in the frequency and intensity of extreme events such as heat waves, 

storm surges, droughts and floods. Severe drought conditions are likely to affect 

livestock due to decline in feed and fodder availability and water shortages.  

 

4.9  Climate change would lead to decline in availability of pastoral land, further 

aggravating risks to livestock farming. Increased temperature results in enhanced 

Box 4.5: Climate Change Impacts on Soil 

 Soil quality would be degraded with increased temperature and augmented erosion. 

 Quantity and quality of organic matter would be affected.  

 Salinization of land due to sea-water ingress and salt accumulation. 

 

Box 4.6: Pests, Insects and Diseases 

 Climate change would aggravate adverse impacts of pest and diseases. 

 Insects have high adaptability to climate change. 

 Increased temperature and relative humidity create favourable environment for 

insects and pathogens. 

 The feeding and multiplication rates of insects increases under climate change. 
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lignification of plant tissues and reduced digestibility. Increased water scarcity would 

also decrease food and fodder production. In cooler areas, climate change has major 

impacts on vector-borne diseases of livestock by the expansion of vector 

populations. Changes in rainfall pattern may also influence expansion of vectors 

during wetter years, leading to large outbreaks of disease. Global warming would 

increase water, shelter, and energy requirement of livestock and aggravate the heat 

stress in dairy animals, adversely affecting their reproductive performance. Poultry 

sector may be affected adversely with decreased feed consumption and egg 

production due to increased temperature. Effect of heat stress is significantly high in 

heavy meat type chickens as compared to light layer type and native chickens.  

 

 

 

 

 

 

 

 

 

4.10 Climate change is one of the major challenges faced by the fisheries sector. It 

causes changes in abundance of vulnerable fish stocks. The effects of climate 

change in aquatic ecosystems can be direct, through rise in sea surface temperature 

(SST), and associated changes in the phenology of the organisms, or indirect i.e., 

ocean acidification, coral bleaching, shifts in hydrodynamics and rise in sea level.  

Variations in annual rainfall intensity, dry season rainfall and the resulting growing 

season length are likely to create impact on shrimp/ fish farming and could lead to 

conflict with other agricultural, industrial and domestic users in water scarce areas. 

Erosion due to sea level rise and abnormal weather events presents a significant risk 

for vulnerable coastal communities.  Extreme events, such as floods and storms 

affect fishing operations and infrastructure. Climate change would also affect aquatic 

habitats, ecosystem productivity and distribution and abundance of aquatic 

competitors and predators/disease thereby affecting livelihood and food security of 

fishing communities. Increasing sea and river water temperature is likely to affect fish 

breeding, migration, and harvests. Impacts of increased temperature and tropical 

Box 4.7 Impact on Livestock, Fisheries and Poultry 

 Livestock will be affected due to heat stress, new diseases, poor quality of feed and 

rise in fodder prices. 

 Heat stress will reduce milk production by 10-25%. 

 Warming will affect reproductive performance of livestock. 

 Changes in aquatic habitat and ecosystem would impact fisheries. 

 Poultry sector may be affected adversely due to increasing temperature. 
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cyclonic activity would affect the capture, production and marketing costs of the 

marine fish.  

 

4.11 The country has initiated timely action to address the problems of climate 

change. These efforts have provided valuable out puts in terms of the regional and 

national level impacts of climate variability and climate change on major food grain 

crops, horticulture and livestock production. It has launched the National Mission for 

Sustainable Agriculture (NMSA), which seeks to address issues regarding 

sustainable agriculture, and aims at devising appropriate adaptation strategies for 

ensuring food security, enhanced livelihood opportunities and economic stability. 

Ministry of Agriculture launched the National Initiative on Climate Resilient 

Agriculture (NICRA) which is a flagship program of the Indian Council of Agricultural 

Research (ICAR) to undertake systematic long- term research on the impacts and 

adaptation of Indian agriculture to climate change covering not only food and cash 

crops but also horticulture, natural resources, livestock and fisheries. The program 

covering more than 21 Central institutions and several State level agricultural 

universities is one of the largest projects in any developing country. It not only 

addresses strategic research but also demonstrates best bet practices on farmers‟ 

fields in 121 climatically vulnerable districts to cope with current variability. 

 

4.12  In rainfed agriculture, several in-situ and ex-situ water conservation 

technologies which are being upscaled through the Integrated Watershed 

Management Program (IWMP) and Mahatma Gandhi National Rural Employment 

Guarantee Scheme (MGNREGS). All major programmes such as National Food 

Security Mission (NFSM), Mission for Integrated Development of Horticulture 

(MIDH), National Mission for Sustainable Agriculture (NMSA), National Mission on 

Oilseed and Oil Palm (NMOOP), Pradhan Mantri Krishi Sinchayee Yojana (PMKSY), 

and Rashtriya Krishi Vikas Yojana (RKVY) emphasize on implementation of climate-

resilient technologies on farmers fields.  

 

4.13  A dedicated component namely On-Farm Water Management (OFWM) under 

NMSA was implemented to promote water management in farmers‟ fields focusing 

on enhancing on-farm water use efficiency. Recognizing the wider inter disciplinary 

synergy in the water sector, an integrated program Pradhan Mantri Krishi Sinchai 
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Yojana (PMKSY) addressing end to end solutions in water sector was launched, with 

a dedicated Per Drop More Crop component in 2016-17 to enhance water 

productivity by adopting conservative use and precision application of water. The 

National Agroforestry Policy (NAP), 2014 encourages and expands tree plantation in 

complementarity and integrated manner with crops and livestock to improve risk 

management, productivity, employment, income and livelihoods of rural households, 

especially the small-holder farmers. National Livestock Mission (NLM) has been 

initiated for increasing livestock production while protecting the environment, 

preserving animal bio-diversity, ensuring bio-security and farmers‟ livelihood. A major 

initiative has also been taken in respect of fisheries with the launch of Blue 

Revolution Scheme to tap the total fish potential of the country in both inland and 

marine sector, doubling the income of fishermen, establishing better marketing and 

post harvest infrastructure and enhancing nutritional security of the county by 

inclusive participation of fisheries and fish farmers.  

 

4.14  Climate change poses significant risks on food supply and access through 

direct and indirect effects on crops, water, soils, livestock, fisheries and pests. These 

risks coupled with existing vulnerabilities such as poverty, high population, natural 

resources depletion, shrinking cultivable land and poor rural infrastructure are 

expected to exacerbate the stress on Indian agriculture. Therefore, concerted efforts 

are required for adaptation and minimising the vulnerability of Indian agriculture to 

climate change, making it more resilient and ensuring food, nutrition and livelihood 

security in the short- and long-term. These strategies are described in Chapter 5. 
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Chapter 5 

Adaptation and Mitigation: Key Dimensions  

 

5.1 Adaptation and mitigation measures are being deployed to make Indian 

agriculture climate resilient. Eleven key priority areas have been identified for 

programmatic interventions which can minimize the impact of climatic change and 

reduce the risk. Each of these priority areas has to be analysed in the context of four 

functional areas, viz., Research and Development, Technology adoption, 

Infrastructure and Capacity Building for identifying adaptation and mitigation 

measures in a multi-dimensional and cross sectoral matrix (Figure 5.1). 

 

 

Fig: 5.1 Agricultural Sustainability 

 

5.2  The programmatic interventions in these four functional areas covering eleven 

priority items will effectively address adaptation and mitigation needs of complete 

value chain from production to marketing in agriculture and allied sectors. 
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Priority area #1: Climate Ready Crops, Varieties and Resilient Practices 

 

Short and long term strategies under this priority area consist of continuous focus in 

research and development for developing climate resilient crops and varieties which 

can tolerate various climatic vulnerabilities and improving genetic traits for sustaining 

productivity. Ongoing efforts  to screen existing germplasm of important crops for 

their tolerance to various climatic stresses with an aim to use them as parents in 

breeding programme will need to be strengthened further. Improved management 

practices have the potential to minimize the impact of variable climate on crop yields, 

improve soil carbon and reduce water foot print. In case of resource conserving 

technologies, to begin with, simple practices like in-situ moisture conservation, 

planting methods, which can be practiced at the farm level need to be focused while 

in the long term, landscape based approaches and conservation agriculture based 

systems will be taken up. Development of location specific resilient practices which 

can minimize the impact of climate change and also have significant mitigation co-

benefits are to be identified. Rich indigenous crop germplasm and farmers varieties 

be conserved, catalogued and advantageously used while conserving the 

agricultural heritage of the country.  

 

 

 

 

Mission Intervention #1 

Climate ready crops, varieties and resilient practices 

 Research on developing climate ready crops and varieties 

 Exploring germplasm for traits related to abiotic stress tolerance 

 Development and scaling up of location specific resilient practices for addressing 

climatic vulnerabilities 

 Conserving indigenous genetic resources, farmers varieties through community 

participation 

 Policy instruments for optimum land use 
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5.3  For strengthening R & D in climate resilient agriculture, strong support to 

research institutions, programs and international collaborations are essential. 

Conformance to quality standards, strong seed chain and strengthening community 

institutions would help in the spread and availability of quality seed of resilient crops 

and varieties. Public Private Partnerships (PPP) may be encouraged in 

development, management and dissemination of climate ready seeds. Detailed 

mapping of Mission strategies under this dimension is furnished in Appendix III A. 

 

Priority Area # 2 : Enhancing Resilience in Livestock and Fisheries 

 

5.4  Livestock production systems contribute towards stabilizing income at the 

household level and impart resilience against climatic variability. Enhancing the 

resilience of cross bred animals and productivity enhancement of the local breeds 

are important. Ration balancing not only enhances the productivity but also 

minimizes the GHG emissions. Innovative approaches such as probiotics, nutritional 

supplements, by pass proteins are required to enhance productivity and contribute 

towards mitigation at affordable cost. Extreme climatic events have significant 

impact, particularly on commercial poultry, and improved housing and manipulation 

of nutrition are key strategies for minimising the impact.  

5.5  In case of fisheries, research on fish habitat is of high significance. Habitat 

mapping could be extended specifically for commercial as well as vulnerable species 

for better conservation, management and sustainable utilization. Highly vulnerable 

Mission Intervention #2 

Enhancing resilience in livestock and fisheries 

 Research on enhancing  resilience in livestock systems  

 Management practices for minimising the stress during climatic extremes   

 Conserving  and upgrading indigenous animal genetic resources 

 Focus on improved nutrition and feed supplements for improving milk  productivity 

and minimizing GHG emissions 

 Minimizing disease occurrence under variable climate   

 Innovations in inland fisheries for coping with seasonal water stress 

 Paddy cum fish culture and waste water aquaculture 
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species could be prioritized for conservation and management. Conservation and 

fishing protocols based on species stock vulnerability could also be developed so as 

to enhance the sustainability. Mangrove ecosystem provides a significant habitat for 

several aquatic species and acts as breeding ground and nursery of valuable biota. 

Mangroves ecosystem mapping, conservation and restoration are identified as an 

adaptation option to enhance coastal resilience. Besides, it supports artisanal 

aquaculture activities as breeding, nursery and feeding grounds for many 

commercially important prawns, fish, crabs and molluscs, enhance the fishery 

potential of adjacent coastal waters by providing them with large quantities of organic 

and inorganic nutrients (Zhakaria et al, 2016). 

5.6  Aquaculture is the best adaptation of fisheries to climate change by its ability 

to respond to demand, improved efficiency of resource use and overcoming disease 

shocks. Improving efficiency of resource use is mainly through improved feeding 

technology, diet formulation, conversion and integration on a global scale, and zero 

exchange systems, recirculation systems, integration with irrigation and 

intensification (Muralidhar et al. 2010). Wetland restoration along with incorporation 

of scientific fish farming at village level was also identified as a prospective climate 

resilient strategy. Developing wetlands of size below 2 ha for fish farming could 

enhance the regional resilience along with village level food and nutritional security. 

Detailed mapping of Mission strategies under these dimensions is furnished in 

Appendix III B. 

 

Priority Area #3: Improving Water Productivity  

5.7  Access to water is critical to minimize the adverse impact of prolonged dry 

Mission Intervention # 3 

Improving Water Productivity 

 Access to water for every farm and  per drop more crop 

 Bridging the gap between the irrigation potential created and utilised 

 Focus on harvesting rainwater and efficient use of harvested water   

 Research on innovations in micro irrigation for enhancing water productivity 

 Capacity building on efficient water use through better crop management 

 Strengthen local institutions in managing water allocation and utilisation, including 

gray water recycling 

 Policy on ground water usage and cropping pattern 
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spells and drought which are common in rainfed agriculture, constituting 52% of the 

cultivated area in India. Emphasis on water harvesting, efficient use for supplemental 

irrigation and crop allignment are critical for rainfed regions. There is a need for 

holistic interventions for rainfed areas involving natural resource management, 

production systems and post harvest management. Ground water exploitation is 

increasing leading to rapid depletion across the country beyond replenishment level.  

Technological interventions for recharge of aquifers and policy interventions for its 

sustainable use are urgently needed. Recognising the need for integrated 

development of water sector and specific requirements for irrigated and rainfed 

areas, all elements of water management i.e right from source creation to field 

application have been synergised under the components of Pradhan Mantri Krishi 

Sinchai Yojana (PMKSY) which is operational since 2016-17. 

 

5.8  In irrigated regions, demand side management of water is key to bridging the 

gap between irrigation potential created and utilized. Promotion of efficient irrigation 

systems and bringing community centric approaches for management of irrigation 

systems is imperative for improving efficiency. Creation of infrastructure is important 

in both the irrigated and rainfed regions and there is a need for area specific 

approaches for realizing higher benefits on investments. Appropriate policy 

instruments are to be leveraged to encourage adoption of technologies for 

enhancing water productivity.  Capacity building of communities is needed for 

efficient utilization of the investments made in the sector. Detailed mapping of 

Mission strategies under these dimensions is furnished in Appendix III C. 

 

Priority Area #4: Pest Surveillance, Forewarning and Management 

Mission Intervention # 4 

Pest surveillance, forewarning and management 

 Developing insect and pest surveillance and forewarning models 

 Research on  green chemicals  and commercial production of bio pesticides  

 Decision support systems for effective pest and disease management  in crops and 

cropping systems 

 Efficient, safe and environmentally friendly methods of pest and disease control 

 Climate change and Zoonotic diseases 
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5.9  Climate change increases pest & disease incidence, causes pest shifts and 

emergence of new pests. Advanced monitoring and surveillance systems are 

needed for timely response. Quantification of crop-pest-weather relationships is 

important for development of pest forecasting models and pest forewarning decision 

support systems. Promotion of bio-pesticide production units and green labelled 

chemicals in PPP mode needs to be focused in view of the growing concerns on 

pesticide residues and emphasis on organic methods of production. Initiation of crop 

health clinics/diagnostic centres with technical capacity and infrastructure is needed 

for effective pest management which can enable farmers to adopt judicious use of 

pesticides. Use of ICT is critical for effective dissemination of IPM technologies. 

Detailed mapping of Mission strategies under these dimensions is furnished in 

Appendix III D. 

Priority Area #5: Soil Health and Nutrient Management 

 

5.10  Land degradation is a major threat for sustainable agriculture which is likely to 

increase in the context of higher temperatures and high intensity storms. Efforts will 

be made to improve soil health through infrastructure and knowledge support.  

Enhancing soil organic carbon will be the main goal and efforts be made to enhance 

the adoption of practices which will improve soil organic carbon. Research efforts are 

needed in developing new slow release fertilizer products and application methods 

which will enhance nutrient efficiency with minimal GHG emissions. There is a need 

for a Mission mode approach for recycling and effective utilization of crop residues to 

Mission Intervention # 5 

Soil health and nutrient management 

 Arresting land degradation and soil health improvement in vulnerable 

production systems 

 Correcting nutrient imbalances and site specific nutrient management 

 Enhancing soil organic carbon 

 Emphasis on bio fertilisers and organic manures  

 Strengthening infrastructure for soil testing  

 Awareness and policy on crop residue management  
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avoid burning and spread of conservation agricultural technologies wherever 

appropriate.   

 

5.11  The existing infrastructure and efforts for linking soil testing (soil health cards) 

to judicious purchase and application of fertilisers needs to be improved. 

Encouraging industry for investments on research and development, modified 

fertilizer products, liquid fertilisers for fertigation in micro irrigation systems, 

customized formulations and adoption of biofertilisers is needed. Crop residue 

burning has become a public health concern, more so in Indo-Gangetic Plains and 

identification of alternatives to residue burning including composting and suitable 

policy will be evolved. Detailed mapping of Mission strategies under these 

dimensions is furnished in Appendix III E. 

 

Priority Area #6: Energy Management and Farm Mechanization 

 

5.12  Greater dependence on farm machinery has become inevitable in view of the 

scarcity and high cost involved in human and animal energy. Access to appropriate 

machinery at the farm level for small farmers is still an issue which needs to be 

addressed.  Research and development efforts are needed for development of 

machinery for small holdings in partnership with industry. Custom hiring is one of the 

proven approaches to spread small farm mechanization and outreach will be 

Mission Intervention # 6 

Energy management and farm mechanization 

 Development and adoption of renewable energy based technologies 

 Rationalization of direct energy use at the farm level 

 Need based smart machinery development including farmers innovations for small 

farm holdings  

 Up scaling custom hiring centres in entrepreneurship mode 

 Infrastructure for repair and maintenance of  farm equipment at block level 

 Public-private partnership and international collaboration for farm machinery R & 

D 

 Skill development on use of improved machinery at village level 
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stepped up through ongoing programs, especially with private partnership. In view of 

the advantages associated with the renewables, there is a need for critical look at 

the energy use in agricultural production systems and emphasize greater use of 

renewables. Encouraging industry with suitable policy / financial incentives are 

required for improving access of farm machinery to small and marginal farmers. 

Enhancing the availability of skilled manpower at the village level and necessary 

infrastructure at the block level for the repair will contribute to greater adoption of 

farm equipment. Detailed mapping of Mission strategies under these dimensions is 

furnished in Appendix III F. 

Priority area #7: Agri-by products Management 

 

5.13  Large quantities of agricultural by products/residue are generated in India, 

considered a „waste‟ generally. Some of it is composted but in the recent period, 

most of these are burnt causing air pollution and/ or disposed with no environmental 

concerns, thereby affecting public health, both of human and livestock. These  

include crop residue, animal wastes, storage waste, marketing and processing 

residues. Annually, 500 million tonnes crop residues are generated in India which 

are only partially utilized (MNRE, 2009). In regions where residues are not used as 

animal fodder, recycling of crop residues can significantly improve soil health and 

add significant quantities of carbon and nutrients. Research is needed to develop 

machinery for handling the residues and microbial inoculants for fast decomposition. 

Technologies available for value added products such as ethanol, energy, compost, 

Mission Intervention # 7 

Agri-by products management 

 Research on innovative technologies and products for efficient utilization of 

agricultural by products, hitherto labelled as “waste” 

 Exploring opportunities for biomass based energy feed stocks for ethanol, 

electricity, fuel briquettes, activated carbon, etc.  

 Strengthening value addition for enhanced incomes and productive 

management 

 Mitigation of emissions from various waste storage systems 

 Policy and incentives for recycling/reuse  
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textiles, utility products, etc. need to be scaled up so as to put these hitherto „wastes‟ 

to productive use for enhanced incomes, supplementing traditional fuels and raw 

material for various industries, thereby emissions for better solid waste management 

and minimising emissions in post production both in agriculture and animal 

husbandry and fisheries sectors. Appropriate policies and incentives are needed for 

encouraging investments in this area. Detailed mapping of Mission strategies under 

these dimensions is furnished in Appendix III G. 

 

Priority area #8: Insurance and Risk Management 

 

5.14  Agriculture is inherently risky depending on vagaries of climate and now being 

further aggravated by climate change. This calls for a regionally differentiated risk 

management strategy. A first step in this direction is to  profile in terms of relative 

importance of various causes of risk, degree of risk and various options to deal with 

risk and prioritization and targeting of risk management options. Insurance is an 

important element of any risk management strategy. While the need for more 

effective insurance programme is well recognized as reflected in the Pradhan Mantri  

Fasal Bima Yojana (PMFBY), the insurance programme is to be complemented by 

other risk management or safety net programmes for minimizing the adverse 

consequences of any shocks including market fluctuations. Exploring the possibility 

of additional premium subsidies to farmers adopting technologies that reduce risk of 

crop failure or enhance resilience to biotic and abiotic shocks may be an important 

Mission Intervention # 8 

Insurance and risk management 

 Integration of insurance with other risk management instruments  

 Products with coverage for various climate impacts, crops and systems 

 Research on methodology development for loss assessment in different 

regions 

 Awareness to farmers on various insurance and risk minimising options 
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consideration. Detailed mapping of Mission strategies under these dimensions is 

furnished in Appendix III H. 

Priority area #9: Strengthening Value Chain 

 

5.15  The agricultural value chain normally refers to the whole range of goods and 

services necessary for an agricultural product to move from the farm to the plate. 

Adoption of primary processing technologies at the village level is the key for 

development of value chain which can significantly enhance their income. Small 

farmers can be incorporated into existing (traditional food system by maintaining 

nutritional value)  or new value chains or can extract greater value from the chain, 

either by increasing efficiency or by carrying out activities further along the chain. 

Research efforts are needed for development of products, processes, techniques at 

the farm level which can further link them to the markets thus enhancing the total 

value. Establishing and conformity to quality standards is important for a value chain. 

A value chain encompasses the flow of products, knowledge and information, 

finance, payments, and the social capital needed to organize producers and 

communities. Processors and marketing agents may provide producers with finance, 

inputs and training in technologies of production with buy back gurantee. Detailed 

mapping of Mission strategies under these dimensions is furnished in Appendix III I. 

Mission Intervention # 9 

Strengthening value chain 

 Development and adoption of primary and secondary post harvest processing 

technologies at farm level or cluster of villages 

 Networking of product based farmer hubs with processing industries 

 Development of on farm value addition, Innovative products & reintroduction of 

traditional food system 

 Capacity expansion of storage and preservation for backstopping the industry as 

well as for farmers 

 Exploring opportunities for skill development on farm level grading & packing 

technologies 

 Strong policy support for processing and value addition  
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Priority area # 10: Integrated Farming System (IFS) and Agroforestry, including 

Bamboo  

 

5.16  Development of location specific approaches for strengthening the existing 

farming systems is an excellent strategy for enhancing the adaptive capacity of 

communities against climate change and climatic variability. Greater efforts are 

needed to strengthen the existing farming systems and enhancing the incomes from 

these systems particularly to the small and marginal farmers (family farming). Focus 

on nutrition-sensitive food chain actions that foster an enabling environment will be 

emphasised. Number of farming practices and knowledge systems have evolved and 

adapted to harsh environments but needs to be replicated. The integration of 

aquaculture, fisheries, animal husbandry, agriculture and other productive or 

ecosystem management activities has an integral role to play in climate resilient 

livelihoods and risk management. The techniques include livestock, 

agriculture/aquaculture {integrated multi-trophic aquaculture (IMTA)} and links with 

renewable energy projects. Integration is a key element of the „ecosystem approach 

to aquaculture (EAA)‟ which „is a strategy for the integration of the activity within the 

Mission Intervention # 10 

Integrated farming system and Agroforestry, including bamboo  

 Positioning of integrated farming system approach as a risk minimization strategy for 

climate change and variability 

 Upscaling IFS modules in low, medium and high rainfall regions for sustainable 

income and risk reduction 

 Focus on agroforestry as an adaptation strategy for stabilizing income in perennially 

drought prone areas 

 Effective utilization of the opportunities from the National Agroforestry Policy, 2014 

 Alternatives to jhum cultivation 

 Recognise and conserve the agriculturally important globally, nationally and 

regionally heritage sites, wetlands inland freshwater lakes and riverine lands to 

protect the livelihoods of the inhabited communities  

 Encouraging investment in the production of quality planting material of trees 

 Exploring global opportunities for the tree products and supporting  industry  in India 
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wider ecosystem in such a way that it promotes sustainable development, equity, 

and resilience of interlinked social and ecological systems‟ (Soto et al. 2008). The 

models developed by ICAR as well as ICFRE need to be disseminated to the field 

through the Rainfed Area Development component of NMSA as well as other 

programmatic interventions like Sub-Mission on Agroforestry (SMAF).  

5.17 Agroforestry is a proven adaptation and mitigation strategy, such as 

integration of economically valuable multipurpose trees in to the existing farming 

systems. India is a pioneer in formulating a National Agroforestry Policy and related 

legal framework for easy harvesting and marketing of tree based products. Research 

need to be focused on tree based systems for the frequently drought prone regions 

of the country, protocols for the development and certification of quality planting 

material, identification of plus trees including creepers, bushes of wild useful plant  

species and nursery development. The economic potential of bamboo in the country 

for plantation on degraded lands in high rainfall regions or with irrigation can be 

exploited both for income generation and carbon sequestration. The restructured 

National Bamboo Mission, with it‟s inter disciplinary and value chain approach is a 

move in the much desired direction. Forward linkages with markets for agroforestry 

products is critical for wider acceptance in the country with private sector 

participation.  

5.18 Existing Globally Important Agricultural Heritage System (GIAHS) are 

remarkable land use systems and landscapes which are rich in globally significant 

biological diversity evolving from the co-adaptation of a community with its 

environment and its needs and aspirations for sustainable development for 

conservation and adaptive management. 3 sites are currently recognised in India 

namely Saffron Heritage of Kashmir in 2011, Koraput Traditional Agriculture in 2012 

and Kuttanad below Sea Level Farming System in 2013.    

Detailed mapping of Mission strategies under these dimensions is furnished in 

Appendix III J. 
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Priority area # 11: Organic farming 

 

5.19  There has been significant increase in the area under certified organic farming 

and India has the largest number of organic producers of over 0.6 million. 

Delineation of the potential areas/ zones including north east, hill and tribal areas for 

organic farming  by identifying contiguous blocks of areas with little or no chemical 

input use and where productivity can be enhanced by using permitted inputs and 

adopting group certification approach. Third party certification to address global 

markets would be an added incentive.  

5.20  Focused research is needed to identify suitable varieties, development of 

location and crop location specific package of practices for organic farming. 

Extension machinery including State department, NGOs, and other private 

organizations can develop close partnerships in promoting organic farming. 

Development of quality standards, and setting up of effective marketing networks are 

required for both domestic and international markets. Capacity building of farmers on 

various aspects of organic production is the key for realizing the benefits. Incentives 

to farmers willing to shift to organic farming, providing market information, subsidized 

supply of inputs and group certification will help in promotion of organic farming. 

Detailed mapping of Mission strategies under these dimensions is furnished in 

Appendix III K. 

 

Mission Intervention # 11 

Organic farming 

 Identification of crops and niche regions for organic farming 

 Implementation of national and global standards  

 Capacity building of farmers on various aspects of organic production 

 Support for augmenting organic farm inputs  including climate resilient 

indigenous seeds 

 Support for networking of organic farmers and linking them to markets 
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Chapter 6 

Adaptation Co-benefits of Programmes, Schemes, Actions and Activities 

 

NMSA true to its name since its operationalization has focused on actions in the 

Indian agricultural sector that lead to making the sector resilient to climate change. 

The programmes, schemes, actions and activities rightly focus on making the 

traditional farming systems more efficient in terms of money, energy, material inputs 

and natural resources utilized in these systems. The improved practices being 

introduced in the Indian agriculture as part of NMSA for making the agriculture 

resilient also provide significant adaptation co-benefits such as reduction in green 

house gas emissions and increasing carbon sequestration  by optimizing use of 

energy, efficient use of applied chemical fertilisers and water, reducing tillage 

intensity and by way of increasing the area under horticulture and agroforestry. 

 

Some of the programs/ interventions which provide significant adaptation co-benefits 

are: 

 

1. Expansion in the area under horticulture and agroforestry  

 

The National Horticulture Mission was launched in 2005-06 as centrally sponsored 

scheme to promote holistic growth of the horticulture sector through an area based 

regionally differentiated strategy. The scheme has been subsumed as part of 

Mission for Integrated Development of Horticulture (MIDH) during 2014-15. Some of 

the broad objectives include enhancing the production of fruit and vegetables in the 

country, providing technology support for high value fruits and vegetables, enhancing 

water use efficiency, increasing the farm income by growing high value fruits and 

vegetables and for providing nutritional security to the population. Horticulture 

systems under rainfed conditions provide reasonably high returns and serve as risk 

minimization strategy against crop failures under drought conditions particularly in 

low rainfall regions. Presently India is the second largest producer of fruits and 

vegetables in the world. India is one of the few countries in the world to have a 

dedicated agroforestry policy to give specific focus on development of Agroforestry. 

Ministry  of  Agriculture &  Farmers  Welfare,  Government  of  India, brought  out  
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the  National  Agroforestry Policy  in  2014  to  bring  about  coordination, 

convergence  and  synergy  among  various elements  of  agro-forestry  scattered  in 

various missions, programmes, schemes and agencies. To take forward the 

recommendations of National Agroforestry Policy, a dedicated Sub-Mission on 

Agroforestry (SMAF) under the framework of National Mission for Sustainable 

Agriculture (NMSA) was initiated in 2016-17 which will be expanded in future and will 

contribute significant adaptation co-benefit by way of carbon sequestration in the 

above & below ground biomass and soil carbon. 

2.  Improved methods of Rice Cultivation 

Adoption of system of rice intensification (SRI) and practice of direct seeded rice 

(DSR) in place of the traditional transplanting paddy obviates the need for puddling 

and thus results in savings of water, energy, minimises the labour use and also 

contributes towards reduction in methane emissions. These new technologies are 

being promoted in regions with declining water tables due to excessive ground water 

use and under water constrained environments as part of the National Food Security 

Mission (NFSM), and about 1 mha has been brought under the new technology 

during till 2017-18 and greater emphasis will be laid in the years to come as rice is 

one of the staple food for millions in the country.  

 

3.  Ration Balancing of Milch Animals 

 

In India, milch animals are usually supplemented with locally available concentrate 

feed ingredients such as brans, oilseed cakes along with crop residues. This often 

leads to nutritionally imbalanced ration in terms of required energy, protein, minerals 

and vitamins to the animals. Imbalanced ration adversely impacts milk production, 

health as well as the quality and safety of animal products. It results in lower feed 

efficiency and higher cost of production in addition to higher GHG emissions from the 

milch animals. Animals on imbalanced diets not only produce less milk but also the 

cost of milk production is high.  Balanced nutrition contributes to improving animal 

output as well in reducing both the cost of production and the emission of 

greenhouse gases per unit of animal product. Considerable potential exists for 

increasing production levels across the range of growing and milch animals by 

addressing the problem of imbalanced nutrition with the existing feed resources. 
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Besides improving genetic potential, optimum feeding of animals through ration 

balancing programme helps to enhance the milk production commensurate with the 

genetic potential of the animals and can also contributes towards reduction in 

methane emissions. 

 

4.   Improved Soil and Water Management 

 

Water is often limiting in much of the arid and semi-arid regions and the harvested 

water is precious and needs to be efficiently utilised to save crops from dry spells 

and drought and for enhancing crop productivity. The objectives of the National 

Mission on Micro Irrigation earlier under NMSA, but now as a dedicated PMKSY-

PDMC, are to increase the productivity of crops and to increase returns to farmer, to 

enhance the area under drip & sprinkler irrigation and to enhance water use 

efficiency. Micro irrigation systems reduce losses during conveyance and 

application, deliver water directly to the root zone of crops resulting in better water 

use efficiency and thus reduces working hours in delivering water and reduces the 

consumption of electricity thereby reducing CO2 emissions. Besides, it will decrease 

agrochemicals related GHG emissions due to adoption of precision agriculture 

(applying agrochemicals through irrigated water in response to crop requirements at 

particular stages of growth as well as mulching). GHG emission is also reduced as 

the anaerobic condition observed in flood irrigation is substantially reduced with 

precision irrigation. Use of biochar is being advocated to keep the added carbon 

(biochar) for longer durations. Zero tillage with retention of residues on the soil 

surface are being promoted under NMSA for residue recycling, which contributes to 

the soil organic carbon build up and provide multiple benefits such as enhancing soil 

quality and productivity in the long run. Efficient recycling of crop residues by various 

approaches particularly in the intensive paddy-wheat growing regions of northern 

India will effectively address the issues related to burning of crop residue and 

contributes to soil carbon sequestration.  
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5.   Organic Farming with Reduced Use of chemicals and the associated 

emissions  

Organic Farming is a system which avoids or largely excludes the use of synthetic 

inputs (such as fertilizers, pesticides, hormones, feed additives etc.) and to the 

maximum extent rely upon crop rotations, crop residues, animal manures, off-farm 

organic waste, mineral grade rock additives and biological system of nutrient 

mobilization and plant protection. The organic farming has emerged as an alternative 

system of farming which not only address the quality and sustainability concerns, but 

also ensures a debt free, profitable livelihood option for several farmers. Government 

of India has taken a major initiative for promoting organic cultivation to produce 

agricultural products free from chemicals and pesticides residues by adopting eco-

friendly low-cost technologies. The acreage under organic farming is growing rapidly 

and reached 4.5 m ha in 2011-12. Since organic farming uses farmyard manures, it 

intrinsically reduces or obviates use of chemical fertilizers and pesticides, thus 

reduces the associated emissions. 

 

Conclusion 

As part of NMSA several development programs, initiatives were taken up with an 

aim to enhance food production and productivity, efficient resource use, arrest 

degradation and to stabilise productivity of small and marginal holders for effectively 

addressing the concerns of climatic change and variability. Several of these 

initiatives have significant adaptation co-benefits and contributes towards reduction 

in GHG emissions and contributes towards carbon sequestration.  
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Chapter 7 

Operational Frame Work 

7.1  Since NMSA involves many players in agriculture and related Departments at 

the Center and States, an effective institutional frame work is necessary for 

implementation and monitoring. Currently, research schemes are in progress in 

ICAR, while DAC&FW assists the field level implementation of development 

programmes in the States/UTs. The Programme of Action (PoA) of NMSA will 

complement the on-going initiatives in the four functional areas (Box 6.1).   

 

 

 

 

 

 

 

7.2 The National Agricultural Research System (NARS) has come out with 

several technologies, products and processes that can be used for the Mission 

interventions described in Chapter 5. The NICRA project in particular, identified a 

number of drought and heat tolerant crop varieties, agronomic management 

practices, water conservation methods and farm machinery which can be up-scaled 

under NMSA. Under the strategic knowledge Mission, TIFAC has prepared an 

inventory of adaptation and mitigation technologies in agriculture through global 

scouting which can also be deployed under the Mission.  

 

7.3  Adaptation and mitigation are two pillars of NMSA which eventually lead to 

risk reduction. Technology intervention, infrastructure, market access and capacity 

building are given equal importance under NAPCC 2008. The PoA therefore, links 

the four functional areas of i) Research and development, ii) Technology adoption 

and upscaling, iii) Infrastructure and iv) Capacity building with the eleven Mission 

interventions as described in Chapter 5. The on-going research initiatives like NICRA 

will be strengthened and development schemes including  RKVY, NFSM, MIDH, 

RAD, SMAF, NBM, PMKSY, PKVY, PMFBY, M&T, IPM, NLM will be 

strengthened/redesigned with a focus on climate change adaptation. Where 

Box 7.1 Functional areas 

 Research and development  

 Technology adoption and upscaling  

 Infrastructure  

 Capacity building  
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required, new programmes can be initiated and synergy with programs of other 

Departments be established to address emerging priorities and meet the objectives 

of the Mission. 

 

7.4  R & D plays key role in evolving products and practices for climate resilient 

agriculture. Climate change manifests in terms of droughts, heat wave, cold wave, 

and inundation/floods due to unseasonal rains and tropical cyclones. Development of 

drought, heat stress and submergence tolerant varieties will receive the highest 

priority under crop breeding.  New tools like marker assisted selection, Quantitative 

Trait Locus (QTL) and molecular breeding  technology will be made use for 

introduction of desirable traits. NBPGR has already screened more than 3000 

germplasm lines of wheat for terminal heat stress and several promising lines are 

identified.  Varieties with high water and nutrient use efficiency will be another 

priority.  

 

7.5 In natural resources management, soil carbon sequestration, conservation 

agriculture, innovations in micro irrigation, new fertilizer formulations & application 

methods (eg. variable rate urea application), designing water harvesting structures to 

suit to the changed rainfall pattern, evaporation control technologies, pest 

forewarning and conservation of pollinators are the key priorities which address both 

adaptation and mitigation. Feed and fodder management, probiotics and 

manipulation of rumen microorganisms shall remain the focus areas in livestock 

sector. The interaction of temperature, sea level rise and acidification with 

phytoplankton and its impact on growth and reproduction in marine fisheries needs 

to be studied. To enhance the resilience of stocks and their ability to recover from 

population collapses stock modelling could be done. Towards climate resilient 

aquaculture, species selection and development of water conserving aquaculture 

systems like Raceway Aquaculture Systems (RAS) to be emphasised. In Pond 

Raceway System (IPRS), Zero Water Exchange System (ZWES) will remain the 

focus areas 

 

 

 

 



National Mission for Sustainable Agriculture 

 

40 
 

 

 

 

 

 

 

 

 

 

7.6 While areas listed in box 7.2 address the national level priorities, each agro 

climatic zone and State will have unique problems and concerns. National 

Agricultural Research System (NARS) consisting of ICAR and State Agricultural 

Universities (SAUs) has an elaborate research network which can address the State 

level concerns. Considering the research issues identified in the State climate action 

plans, each agricultural university will take up location specific research on climate 

change adaptation.  

7.7 The technology upscaling under the Mission will utilize the available products 

and practices, interventions already tested in NMSA with positive outcomes, outputs 

from NICRA and global technologies scouted from the strategic knowledge Mission. 

Indigenous knowledge of the farmers in areas like organic farming will be utilized by 

expanding the on-going Paramparagat Krishi Vikas Yojna (PKVY) and other 

traditional farming system. The climate resilient village approach adopted under 

NICRA and other CG programmes will be the basis for designing the programme. 

Most importantly, a regionally differentiated approach will be adopted.  

 

 

 

 

 

 

 

 

 

 

Box 7.3 Upscaling technologies, products and practices 

 Mini-Micro irrigation and water use efficiency techniques, including water 

recycling 

 New fertilizer products and application methods 

 Practices to build soil carbon 

 Conservation agriculture and crop residue management 

 Crop diversification, and promotion of allied activities like poultry and bee 

keeping 

 Agroforestry/bamboo and integrated farming system 

 Precision farming  

 Shelter and feed management practices in livestock  

 

Box 7.2 Research and development: Focus areas 

 Stress tolerant varieties  

 Agro biodiversity and in-situ conservation 

 Resource conservation technologies 

 Enhancing fertilizer use efficiency 

 Water harvesting and evaporation control 

 Pest forewarning models 

 Livestock feeds and probiotics 

 Aquaculture Species selection and improved systems  

 Innovations in agri risk management 
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7.8 Infrastructure is another important functional area of the Mission. Two critical 

areas are irrigation and post-harvest storage. The storage capacity of traditional 

water harvesting structures like tanks and ponds can be enhanced by renovation and 

modernizing the infrastructure. Such rejuvenation of small water storage structures 

helps in drought proofing in vulnerable districts. Similarly, farm ponds constructed to 

meet the water requirement for agriculture can be used for extensive aquaculture. 

Significant investments are required for the last mile connectivity in irrigation. Though 

not part of the strategic interventions, rural roads are critical for providing market 

access especially for perishables. Adoption of post-harvest handling technologies 

like solar drying and augmented storage capacity through new godowns, both dry 

and cold, is needed to prevent damage of produce during natural calamities and 

distress sale when prices are low. E-connectivity of markets under eNAM and 

proposed rural haats shall provide seam less market access to farmers across the 

country. Innovative Public Private Partnership (PPP) models will be designed to 

promote investments in this area. RKVY, with its renewed focus on infrastructure and 

enterprises is an ideal vehicle providing flexibility and autonomy to States for building 

robust infrastructure and the existing cross programs with NMSA can make effective 

use of RKVY-RAFTAAR. 

 

 

 

 

 

 

 

 

 

7.9 The capacity building activities need to be enhanced manifold at all levels.  

There is little awareness among farmers on climate change and its impacts on 

agriculture.  Timely agro advisories to farmers help them reduce losses.  Field 

demonstration of innovative farm practices to cope with climate variability, trainers 

training on emerging technologies, cost effective adaptation and mitigation practices 

are to be taken up across the country with a region specific approach. Officials of 

Box 7.4. Infrastructure for climate resilient development 

 Decentralized water storage structure like ponds and tanks 

 Renovation of existing irrigation infrastructure to improve efficiency 

 Construction of farm ponds for extensive aquaculture 

 Rural connectivity to improve market access 

 Automatic weather station network  

 Solar farms for income generation and boost green energy 

 Strengthened custom hiring centres for expanding mechanization 

 Augmented cold chains to reduce post-harvest losses 

 Innovative PPP models to mobilise finance 
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agriculture and allied departments need to be sensitized on climate resilient farming 

practices. The Krishi Vigyan Kendra shall act as the knowledge hubs for climate 

resilient agriculture (CRA) at the district level.  Currently more than 121 KVKs are 

involved in technology demonstration on CRA. Eventually, CRA will be 

mainstreamed in to KVKs activities by 2030.  

 

7.10 The scope of capacity building and extension need to go beyond the public 

sector.  Other players like NGOs and private sector agencies under Corporate Social 

Responsibility (CSR) shall be involved. NMSA shall evolve national level framework 

on capacity building, with MANAGE, Hyderabad as the nodal agency. Agri-business 

development will be the forte of NIAM, Jaipur. The skill development programmes in 

agriculture and allied sectors initiated by ASCI as well as other Sector Skill Councils 

need to be incorporated under the NMSA. The ongoing extension schemes shall be 

expanded and new interventions planned where required with a 10 year time frame 

i.e. up to 2030. 

 

   

 

 

 

 

 

 

 

 

7.11 The Mission interventions shall contribute towards mitigation targets of India‟s 

NDCs. Use of neem coated urea, nitrification inhibitors, leaf colour chart based 

nitrogen application, aerobic rice cultivation, agro forestry, improved manure 

management and feeding practices in livestock contribute to reduction in nitrous 

oxide and methane emissions. Avoiding crop residue burning by adoption of zero 

tillage practices, cover cropping, mulching and agroforestry contribute to carbon 

sequestration. Bio fertilizers and bio pesticides help in reducing the use of chemical 

fertilizers and pesticides leading to lower carbon and energy foot prints.  

 

Box 7.5 Capacity building 

 Technology transfer based on knowledge generated under NICRA by different  

Institutions 

 KVKs to be the knowledge hubs on CRA including Indigenous knowledge, 

technologies, food system , seeds of the farmers at district level 

 Demonstration of adaptation and mitigation technologies as integrated package 

 Involvement of private sector under CSR 

 National level capacity building scheme to be designed with MANAGE as nodal 

agency 

 Implementation of Skill development programmes in agriculture and allied 

sectors partnering with ASCI and other relevant SSCs 
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7.12 A strong institutional frame work is needed for risk management.  Pradhan 

Mantri Fasal Bima Yojna (PMFBY) comprehensively addresses weather risks in 

agriculture needs to be strengthened for small and marginal farmers. Use of new 

technologies in weather data collection, loss assessment and claim settlement are 

essential for effective uptake of this scheme. State Agricultural Universities have to 

develop robust methodology for loss assessment in major crops of the region in 

relation to local weather factors, to improve the insurance products. A standing 

committee under the Mission may be set up under the DAC involving scientists, 

public and private insurance companies and farmers representatives to discuss the 

field level problems in implementation of the Bima Yojna and improve the scheme 

from time to time.  

 

7.13  NMSA will be implemented with a 2 tier structure.  Keeping in view the cross 

cutting areas with other Missions and Ministries, an inter-ministerial apex committee 

chaired by Secretary AC&FW which is already in place, will be strengthened with 

respresentatives from professional agencies dealing with climate change at national 

or international level.  At tier 2, the Mission directorate under NRM division of 

DAC&FW will be responsible for implementation in co-ordination with the States. 

Appropriate strengthening of NRM Division is strongly recommended.  

 

7.14 The inter-ministerial apex committee would ensure convergence and co-

benefits from other Missions with NMSA.  For example policies and guidelines from 

National Water Mission will have substantial impact on promoting water use 

efficiency in agriculture. Interventions under agro forestry & NBM under NMSA 

contribute to Green India Mission. Extensive use of renewable energy will bring 

down the cost of pumping ground water and reduce water foot print for crop 

production. Technologies scouted from around the world under the strategic 

Box 7.6 Emission reduction opportunities 

 Soil carbon sequestration  

 Agroforestry 

 Use of bio fertilizers 

 Adoption of SRI 

 Micro-irrigation 

 Bio-mass management 

 Changes in dietary practices in livestock 
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knowledge Mission like artificial intelligence, drones, remote sensing, vertical 

farming, hydroponics etc. can be adopted in NMSA with suitable modification.    
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Chapter 8 

Financial Implications 

8.1 The plan outlay for agriculture sector has been witnessing a compound annual 

growth rate (CGAR) of about 24% since the beginning of X plan period. This has 

helped catalyzing a sustained level of growth (CAGR-1.4%) of foodgrain production 

during the same period. However, foodgrain production needs to grow at 1.8% 

(CAGR) during XII plan period to match estimated growth in demand. It is, therefore, 

imperative that continual enhancement of plan outlay would be pre-requisite for 

further accelerating growth momentum. 

 

8.2 The proposed adaptation and mitigation strategies would require an additional 

budgetary support of Rs. 581887 crores at the current prices upto 2030 (Appendix 

VI). A major portion (70%) would be utilized to adopt technology solutions for 

mitigating risks related to climate change. Infrastructure development and R&D 

together will be allocated (25%) of the total resources, whereas about 5% of 

allocation would be deployed for capacity building. 

 

8.3 Budgetary support for the proposed adaptation and mitigation strategies under 

the four functional areas of (i) Research & Development; (ii) Technology adoption & 

upscaling; (iii) Infrastructure and (iv) Capacity Building will require resource tapping 

from other sources apart from Ministry of Agriculture & Farmers Welfare (MoA&FW).  

 

8.4 The major funding sources (self financing) from MoA&FW are Department of 

Agriculture Cooperation & Farmers Welfare (DAC&FW), Department of Animal 

Husbandry, Dairying & Fisheries (DAHD&F) and Department of Agriculture Research 

and Education (DARE). 

 

8.5  Though all the programmes/schemes of Ministry of Agriculture would be 

oriented focusing on the eleven priority items as mentioned in chapter 4 to effectively 

address climate change adaptation and mitigation needs spread across four 

functional areas with appropriate provisioning of funds, yet the specific schemes 

designed with climate centric interventions like National Mission for Sustainable 

Agriculture (NMSA) and National Innovations in Climate Resilient Agriculture 
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(NICRA) will be placed with adequate resources to cater to core research activities 

requiring specific adaptation and mitigation needs. 

 

8.6 Various Funding schemes with NABARD as NIE: 

8.6.1  Adaptation Fund (AF) under United Nations Framework Convention on 

Climate Change (UNFCCC) aims to finance concrete projects and programmes that 

help vulnerable communities in developing countries that are Parties to the Kyoto 

Protocol to adapt to climate change. The Fund is financed in part by government and 

private donors, and also from a two percent share of proceeds of Certified Emission 

Reductions (CERs) issued under the Protocol‟s Clean Development Mechanism 

(CDM) projects. Climate finance could help address the funding gap by 

demonstrating the viability of climate- smart agricultural investments, and designing 

and  piloting innovative mechanisms to leverage additional source of investment. 

8.6.2  National Adaptation Fund on Climate Change (NAFCC) has been 

established with the objective to assist State and Union Territories that are 

particularly vulnerable to the adverse effects of climate change in meeting the cost of 

adaptation. The National Bank for Agriculture and Rural Development (NABARD) 

has been accredited  as National Implementing Entity (NIE) in July 2012 responsible 

for implementation of adaptation projects under the NAFCC in India. Innovative 

projects may be funded from this fund.  

 

8.6.3 Green Climate Fund (GCF) has been designated as an operating entity of the 

financial mechanism of the UNFCCC. In the context of sustainable development, the 

Fund aims to promote a paradigm shift towards low emission and climate-resilient 

development pathways by providing support to developing countries to limit or 

reduce their greenhouse gas emissions and to adapt to the impacts of climate 

change, taking into account the needs of those developing countries particularly 

vulnerable to the adverse effects of climate change. The Fund will play a key role in 

channelizing new, additional, adequate and predictable financial resources to 

developing countries and will catalyze climate finance, both public and private at the 

international and national levels. The finance is expected to meet the enhanced 

action on adaptation, mitigation (including REDD-plus), technology development and 

transfer (including carbon capture and storage), capacity-building and the 
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preparation of national reports by developing countries. NABARD is accredited as 

National Implementing Entity in 10th Board meeting of GCF held on 9 July 2015 on 

fast track. 

 

8.6.4 Climate Change Fund: In keeping with the commitment of NABARD to 

address impact of climate change the “Climate Change Fund” was created out of the 

available resources of NABARD during 2016-17 to promote and support activities 

aimed towards addressing climate change impacts, adaptation and mitigation 

measures, awareness generation, knowledge sharing and facilitate sustainable 

development. NABARD contributes annually from its profit towards the corpus of the 

fund.  

 

8.6.5 Micro Irrigation Fund: a corpus of Rs 5000 crores has been created in 2018 – 

19 with NABARD for providing interest subvention to States/UTs for seeking loans 

for extending the coverage under micro irrigation and incentivising farmers for 

adopting such technologies. This would supplement the coverage being assisted 

under PMKSY-PDMC, MIDH for innovative integrated micro irrigation projects for 

enhancing water productivity, reducing input costs, including fertilisers and 

increasing productivity. 

 

8.6.6 Long Term Irrigation Fund: For completion of 99 long pending major and 

medium irrigation projects in a mission mode, a Long Term Irrigation Fund has been 

created in NABARD with an initial corpus of the size of Rs. 20,000 crore during 2016-

17. It was increased to Rs. 40,000 crore in the year 2017-18 and there stands a 

commitment to provide the total requirement of more than Rs. 70,000 crore, targeting 

to complete these long pending irrigation projects. When completed, an additional 

cultivable land to an extent of 7.6 million ha would benefit from dependable source of 

irrigation. 

 

8.7 Fisheries and Aquaculture Infrastructure Development Fund (FAIDF) for 

fisheries sector and an Animal Husbandry Infrastructure Development Fund (AHIDF) 

for financing infrastructure requirement of animal husbandry sector with a total 
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corpus of Rs.10,000 crore have also been announced in the Union Budget  for 2018-

19.  

   

8.8 Corporate Source Responsibility (CSR):  CSR, also called corporate 

conscience, corporate citizenship, social performance, or sustainable responsible 

business/ Responsible Business refers to companies taking responsibility for their 

impact on society. Various companies like TATA group, Infosys etc., can be utilised 

to promote research for climate change adaptation and mitigation. 

 

8.9 Other Funding Sources: Besides above, funds are also available with 

agriculture universities to undertake specific research works related to climate 

change adaptation and mitigation. State Governments may also access credit 

support from national and international banking agencies including NABARD, NCDC 

etc. to upscale the successful adaptation activities. 

 

8.10 The assessment of financial requirement has been arrived taking into 

consideration the following core areas: 

1. Research and development    Rs. 27,000 crore 

2. Technology adoption and upscaling    Rs. 4,52,655 crore 

3. Infrastructure       Rs. 71,100 crore 

4. Capacity building     Rs. 31,133 crore 

Total       Rs. 5,81,887 crore 
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Appendix – I 

 

Mapping Risks with Adaptation and Mitigation Needs for Indian Agriculture 

Risks from climate 

change and variability 

Adaptation and Mitigation Needs 

Natural resource 

degradation (Soil erosion 

due to high intensity 

rainfall, ground water 

depletion due to 

increased water 

requirement) 

 Soil and water conservation  

 Recharge of ground water 

 Water harvesting and recycling 

 Renovation of small irrigation structures 

 Agro biodiversity Conservation 

 Building soil carbon 

 Encouraging agroforestry 

 Deploy climate ready crop varieties, livestock 

breeds and fish species / strains  

 Scientific land use planning and cropping pattern in 

relation to the water availability 

Loss in production (Yield 

losses in crops, 

horticulture, livestock and 

fisheries due to deficit or 

excess water, heat wave, 

cold wave, hail storms, 

cyclones etc.) 

 Strong weather forecasting and early warning 

systems  

 Strengthen buffer stocks and public distribution 

system 

 Enhance storage and warehousing infrastructure to 

stock food grains from good harvest seasons 

 Policies for compensatory production in other 

seasons/regions 

 Promote robust weather based insurance policies  

Loss in employment to 

farm labour (Due to failure 

of crops due to droughts, 

floods etc. and lack of 

farm work) 

 Strengthen employment guarantee schemes like 

MGNREGA 

 Innovative non farm job opportunities in rural areas 

under National Rural Livelihood Mission 

 Skill development and entrepreneurship  for 

enabling farm labour and youth to take up non farm 

work in rural and semi urban areas 

Reduced farm income 

(Due to loss of 

investments, damage of 

assets and loss of yields, 

quality and  market 

prices) 

 Customise crop insurance schemes to cover all 

vulnerable farmers  

 Introduce new insurance scheme to cover damage 

to farm assets  

 Special schemes to cover damage to crop quality 

during heavy rains, hail storms and cyclones etc. 
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Appendix – II 

Climate change impacts and strategies for sustainable agriculture 

under four functional dimensions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manifestations of 
climate change 

 

 

 

 

 

 

 

Impacts on agriculture in 

business as usual scenario 

 

 

 Loss in production 

Reduction in yield and quality 

of crops, horticulture, 

livestock and fisheries 

 Loss of income and 

physical assets 

Loss of livelihoods employment 

and damage to physical assets 

needed in farm operation 

 Natural resources 

Land, water and biodiversity 

Research and development 

Technology adoption and 

upscaling 

Infrastructure 

Capacity building 

 Increased 
temperature 

 

 Changes in 

rainfall pattern 

 Extreme 

weather events 

Adaptation and 

mitigation strategies to 

reduce vulnerability 

 

Sustainable Agriculture 

 

Enhanced Farm Incomes  
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Appendix – III a 

Components of Mission Interventions under Four Functional Areas 

Mission interventions # 1 Climate ready crops, varieties and resilient practices 

  

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t 

 Exploration and identification of germplasm with multiple abiotic 
stress tolerance. 

 Development of climate ready varieties in major crops for drought, 
heat and sub mergence keeping in view the projected temperatures 
and rainfall pattern. 

 Use of molecular markers and QTL mapping in crop improvement for 
multiple stress tolerance.  

 Varietal development for high water and nitrogen use efficiency. 

 Basic research on enhancing efficiency of CO2 fixation. 

 Utilization of GM and non GM (CRISPER-Cas) technologies for crop 
improvement. 

 Basic research on root system and its response to water stress, soil 
temperature and flooding. 

 Application of advanced technology like genomics, phonemics and 
speed breeding methodologies for rapid development of climate 
ready crops and varieties. 

 Efficient cropping systems that capture sunlight and carbon dioxide 
and tolerate high canopy temperature. 

 Development of varieties for vulnerable ecosystems like coastal 
salinity and eroded soils. 

 Development of crop management technologies like seed priming, 
hydrogels, foliar spray nano materials for saving crops during long dry 
spells.   

 Research and development of climate ready crops and varieties 
which can tolerate various climatic stresses 

 Exploring the germplasm for tolerance to various climatic stresses 

 Continuous monitoring of greenhouse gases across regions and 
production systems of the country 

 Development and promotion of resilient varieties and systems for 
climatic vulnerabilities 

 Development of tools and methodologies for identification of resilient 
practices for agroecological regions and climatic vulnerabilities 

 Development of conservation agricultural systems for various 
production systems 

 Conservation of indigenous genetic resources and their preservation 
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 a
n
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u
p
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c
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n
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 Seed production of short duration and drought tolerant varieties. 

 Conducting large scale frontline demonstrations on drought and heat 
tolerant varieties of major crops in vulnerable districts. 

 Execution of contingency crop planning during aberrant monsoon. 

 Community based technology adoption for saving crops during 
natural calamities like cyclones and droughts.  

 Large scale upscaling of conservation agriculture and zero tillage 
technologies to reduce carbon energy and water foot prints. 

 Development of location specific management practices which can 
stabilize production under changed and variable climate 

 Development of cultivars and systems for identified climatic 
vulnerabilities for various regions of India 

 Focus on adaptation practices with significant mitigation cobenefits 
 

In
fr

a
s

tr
u

c
tu

re
 

 Establishment of seed hubs for quick supply of seeds of required 
varieties for contingency planning. 

 Strengthening germplasm storage facilities at ICAR institutes and 
agricultural universities. 

 Modernising breeder seed production, infrastructure at agricultural 
universities in each of the ago climatic zone.  

 Support to private sector.in production of adapted hybrid seeds 
required during natural disasters  

 Establishment of modern nurseries and green houses for 
multiplication of adopted seeds of fruits, vegetable, medicinal and 
aromatic plants.  

 Support to states under RKVY for regional crop planning based on 
agro climatic zone. 

 Strengthening of seed quality and certification facilities in states for 
quality assurance of climate ready varieties.  

 Strengthening research infrastructure for undertaking climate change 
research in the country 

 Novel approaches for the spread of resilient technologies and climate 
information using the latest communication technologies 

 Support to the seed industry for development and large scale 
production of seed of climate ready crops and varieties  

 Strengthening of the infrastructure at the village level for effectively 
addressing the climatic variability 

 Development of support systems for the spread of resilient practices 
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 Training of farmers on identification of indigenous germplasm 

adapted to biotic and abiotic stresses. 

 Workshops on community participation and registration of farmers 
varieties. 

 Trainers training on adapted crop varieties and cropping systems in 
different agro climatic zones. 

 Farmer participatory village level seed production of contingency 
crops and seeds. 

 FLD‟s on protected cultivation against hailstorms.  

 Vegetable seed production technologies under adverse climate. 

 Capacity building on state of the art technologies for development of 
climate ready crops and varieties 

 Building capacities on modeling, downscaling of scenarios and 
eMission factors 

 Enhancing capacities of communities and various stake holders on 
climate resilient agriculture 

  Integrating climate change concerns in the curricula at various 
stages 
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Appendix – III B 

Mission Intervention #2: Enhancing resilience in Livestock and Fisheries 

Areas Interventions 

R
e

s
e

a
rc

h
 a

n
d

 D
e
v

e
lo

p
m

e
n

t 

 Focused research on enhancing resilience in livestock, small ruminant, 
poultry and aquaculture systems 

 Development of breeds with high productivity and resilience 

 Focused research on low cost feed additives and supplements for 
enhancing efficiency with lower emissions 

 Habitat mapping of commercial and vulnerable species for conservation 
and commercial use   

 Development of conservation and fishing protocols for sustainable 
harvesting 

 Mapping, conservation and restoration of mangrove ecosystems 

 Comprehensive assessment of the impacts of the global warming and sea 
level rise on mangroves and marine eco systems 

 Backyard poultry systems for the landless and poor 

 Focused research on aquaculture systems for enhancing resource use, 
productivity and sustainability 

 Conserving and upgrading indigenous animal genetic resources 
 

T
e
c

h
n

o
lo

g
y
 a

d
o

p
ti

o
n

 

a
n

d
 u

p
s
c

a
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n
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 Development of practices which minimizes the impact of climatic 
extremes for various animal production systems including inland fisheries 

 Feeding practices and supplements which enhances the productivity and 
minimizes the emissions 

 Development of low cost housing with indigenous materials minimising 
the climatic extremes 

 Forewarning systems for minimizing the occurrence of diseases and 
prophylaxis 

 Developing practices for enhancing the productivity and resource use in 
aquaculture  

In
fr

a
s

tr
u

c
tu

re
 

 Strengthening infrastructure for undertaking climate change research in 
the animal production systems 

 Greater public private partnerships for strengthening research and 
development in poultry, fishery and aquaculture 

 Encouraging private sector investment in the livestock, fishery and 
poultry sectors by way of incentives 

 Focus on decentralized processing, value addition, storage related to 
animal products 

 Fishing Harbour, Fish Landing Centres, Cold Storage, Fish Market, Ice 
plant, Fish Feed Mills, Recirculatory Aquaculture System etc. 
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 Building capacity on latest technologies and tools for enhancing resilience 

in animal systems and mitigation 

 Enhancing capacities of communities and various stake holders on 
climate resilient animal production systems 

 Entrepreneurship development on various aspects related to animal 
production, processing, value addition, storage and marketing 

 Development of capacity at the village level on services related to animal 
improvement and productivity enhancement such as artificial 
insemination, disease diagnostics and vaccination, balanced feed making 
etc. 

 Scientific Fish Culture practices, Skill development in marine fishing and 
allied activities, Reservoir Fisheries, Coastal Aquaculture, Cold water 
Fisheries, Ornamental Fisheries and Mariculture. 
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Appendix – III C 

Mission Intervention # 3: Improving Water Productivity 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t  Research and development of location specific water management 
practices for rainfed and irrigated regions 

 Identification of constraints associated with low water productivity and 
measures for overcoming them 

 New tools for development of improved water management at farmers‟ 
fields 

 Enhancing the total water productivity at a scale of distributary 

 Innovation in micro irrigation systems for enhancing water productivity 

 Technologies for augmenting the ground water recharge and efficient use 
of storm water for augmenting ground water resource 

 Research on effective use of poor quality water 

T
e
c

h
n

o
lo

g
y
 a

d
o

p
ti

o
n

 a
n

d
 

u
p

s
c

a
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n
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 Development of region specific water harvesting practices and efficient 
use of harvested water 

 Location specific technologies for minimising the impacts of dry spells 

 Technologies for assessing the ground water and effective quantification 
of ground water 

 Effective use of the infrastructure created in the watershed development 
programs for enhancing the water productivity 

 Demonstration of available location specific technologies on farms for 
enhancing the water productivity including crop allignment 

 Focus on bringing the unirrigated canal commands to utilization  

 Revival, conservation & promotion of traditional water conservation 
techniques & structures 

In
fr

a
s

tr
u

c
tu

re
 

 Bridging the gap between the irrigation potential created and utilized 

 Creation of infrastructure for providing access to water for every farm in 
resource endowed regions 

 Enhancing the utilization of micro irrigation systems for field crops 
especially in ground water irrigated regions 

 Use of renewable sources of energy such as solar power for lifting water 
from shallow wells   

 Greater thrust on community centric approaches for efficient use of 
available water resources 
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 Capacity building on efficient water use and better crop management 

 Strengthening local institutions in managing water allocation and 
utilization 

 Building capacities of communities on water availability based crop 
planning 

 Enhancing capacities to service the needs of micro irrigation farming 
stakeholders 

 Strengthening the agriculture extension systems on water management 
and enhancing water productivity 
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Appendix –III D 

Mission Intervention #4: Pest Surveillance, Forewarning and Management 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t  Development of pest predictive models for assessment of pest 
populations for making informed decisions on pest management 

 Research on green chemicals and commercial production of bio 
pesticides 

 Development of decision support systems for effective pest and disease 
management in crops and cropping systems 

 Efficient, safe and environmentally friendly methods of pest and disease 
control 

 Focus on new approaches of pest management through sterile insect 
techniques, new botanicals, semiochemicals and endophytic microbial 
metabolites, etc. for pest control. 

 

T
e
c

h
n

o
lo

g
y
 

a
d

o
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o
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 a

n
d

 

u
p

s
c

a
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n
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 Develop effective surveillance systems for invasive species 

 Developing operational systems to reduce the response time between 
detection and action to manage and prevent pests and diseases 

 Promotion of bio intensive integrated pest management at large scale 

 Plant protection measures to meet threat to crops and farm animals 
arising from outbreak of vector borne diseases 

In
fr

a
s

tr
u

c
tu

re
 

 Strengthening quality assurance 

 Strengthening plant quarantine and bio security infrastructure 

 Establishment of laboratories and plants for testing and producing bio 
pesticides 

 Develop market infrastructure for making available the availability of bio 
pesticides to farmer 

 Infrastructure for speedy and effective dissemination of advisories for 
timely control of pests and diseases 

 35 Central Integrated Pest Management Centres (CIPMCs) have been 
established under the supervision of Directorate of Plant Protection 
Quarantine & Storage (DPPQ&S) across the country with an aim to 
promote Integrated Pest Management (IPM) approach. These CIPMCs 
inter alia, produce biological agents for release in the fields, conserve 
natural bio-control agents, promote bio-pesticides as an alternative to 
chemical pesticides and advocate judicious and safe use of chemical 
pesticides as a last resort 
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 Intensive training and capacity building on integrated pest management 

 Encouraging investment and building capacities on novel pest control 
approaches 

 Building capacities on decentralized production of bio control agents for 
wider use 

 Enhancing capacities of extension systems and farmers on pest 
surveillance, advisories and timely control measures 

 CIPMCs impart training to Agriculture/Horticulture Extension Officers 
through Season Long Training Programmes, Human Resource 
Development Programmes (i.e. 2 and 5 days IPM Orientation 
Programme) In addition, CIPMCs organises Farmers Field Schools 
(FFSs).these CIPMCs organizes Farmers Field Schools (FFSs) to 
sensitize farmers on Integrated Pest Management (IPM) approach 
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Appendix –III E 

Mission Intervention #5: Soil Health and Nutrient Management  

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t  Research and development of nutritional supplements for minimising the 
impact of climatic variability 

 Innovative approaches of foliar nutrition for minimising the impact of 
climatic variability 

 Understanding carbon dynamics in various agro ecosystems for 
enhancing the soil carbon storage 

 Abiotic stress management with micro organisms 

 Approaches for enhancing the soil resilience in changed climatic scenario 

 Technologies foe rapid assessment of nutrient deficiencies across the 
soils and regions 

 Comprehensive assessment of soil processes due to application of high 
quantity of residues 

T
e
c

h
n

o
lo

g
y
 

a
d

o
p

ti
o

n
 a

n
d

 

u
p

s
c

a
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n
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 Development of technologies for enhancing soil health and carbon 

 Development of effective alternatives for crop residue burning 

 Development of technologies with high nutrient use efficiency and less 
greenhouse gas emissions for various agro eco regions and production 
systems 

 Location specific technologies for efficient management of crop residues 

 Development of new fertilizer products and delivery technologies with 
minimal environmental foot print 

In
fr

a
s

tr
u

c
tu

re
 

 Strengthening of the existing soil and water testing laboratories in the 
country 

 Development of state of the art infrastructure in agricultural research 
systems for soil and plant analysis 

 Establishment of systems for frequent and regular monitoring of the soil 
health and nutrient status in the country 

 Suitable infrastructure and investments for minimising the land 
degradation and soil erosion 

C
a
p

a
c

it
y
 B

u
il
d

in
g

 

 Capacity building on various aspects of soil health and improvement 

 Need for enhancing the capacity of the personnel involved in soil analysis 
on regular basis 

 Large scale awareness for reducing the crop residue burning 

 Need for awareness on greenhouse gas emissions of various fertilizer 
materials and approaches for recycling organic material in to the soil 
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Appendix –III F 

Mission Intervention #6: Energy Management and Farm Mechanisation 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t   

 Development of tools, equipments and machineries having effective 
adaptation and mitigation potentials  

 Development of customized farm equipment for small farm mechanization 

 Research on development of renewable energy based machinery for 
agriculture 

 Crop specific harvesters for small farmer situations 

 Development of entrepreneurship based custom hiring centers 

 Mechanization for precision farming and controlled traffic agriculture 

 Approaches for enhancing energy use efficiency in agriculture and use of 
available alternate energy sources 
 

T
e
c

h
n

o
lo

g
y
 

a
d

o
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o
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n
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p
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c
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 Need for development of farm machinery suitable for small farm 
situations for varied crops and cropping situations 

 Development of innovative operational models for taking up of farm 
operations for various regions of the country including the hilly regions 

 Designing equipment for end to end operations 

 Need for machinery for effective management of crop residues 

 Development of machinery using the alternate sources of energy at 
affordable cost  

In
fr

a
s

tr
u

c
tu

re
  Establishment of farm machinery workshops for the service of farm 

equipment at the block level 

 Decentralized repair and maintenance hubs 

 Infrastructure for use of renewable energy sources at the village level 

 Infrastructure for the effective use of biogas/ bioenergy at the village level 

C
a
p

a
c

it
y

 B
u

il
d
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g

 

 Enhancing the capacity of the machine operators on various farm 
operations and repair of the equipment 

 Improvement of skills of the farming community on farm machinery 

 Awareness programs for the extension departments on the available 
equipment and their suitability and opportunities for the use of alternate 
energy sources 

 Building capacities on efficient use of energy as well as alternate energy 
sources 
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Appendix – III G  

Mission Intervention #7:  Management of Agri By- products 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t  Technologies for utilization of the waste directly as compost, surface soil 
cover, as mulching material, soil incorporation, etc. 

 Research on use of waste in to commercial products such as pelletisation 
for fuel, use as feed stock for making in to ethanol, small scale 
gasification, biogas etc. 

 Research on development of alternate products from paddy straw 
particularly in the states of Punjab and Haryana where disposal is an 
issue 

 Inventorisation of agri waste and exploring opportunities for their effective 
use 

 Innovative approaches for the use of available animal waste in to value 
added products 

T
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c

h
n

o
lo

g
y

 

a
d

o
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o
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n
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p
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 Development of technologies for utilization of onfarm biomass produced 
such as mulch, incorporation, ethanol, etc. 

 Value added products such as briquettes, pellets, etc and use as source 
of renewable energy 

 Technologies for rapid decomposition of biomass especially for regions 
where burning is a major issue 

In
fr

a
s

tr
u

c
tu

re
  Development of biomass storage hubs 

 Deployment of machinery such as bailers for collection of biomass and 
their use where opportunities exists 

 Primary processing of biomass for reducing the volume of biomass 

 Infrastructure for decentralized value addition to biomass 

C
a
p

a
c

it
y
 B

u
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d
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g

  Capacity building on options for utilization of biomass and for value added 
products 

 Need for awareness and capacity building on the importance of biomass 
and its multiple uses 

 Building capacities on efficient use of crop residues and their 
incorporation 

 Building capacities on the use of machinery for handling biomass 
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Appendix – III H  

Mission Intervention # 8: Insurance and Risk Management 

Areas Interventions 

R
e
s
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a

rc
h
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n

d
 

D
e
v

e
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p
m

e
n

t 

 Climate forecasting and early warning systems at finer scale 

 Better understanding of the relationship between climate or weather with 
productivity of crops and livestock 

 More research on reducing the basis risk 

 Quicker and more reliable estimation of crop or animal loss 

 Introduction of new systems of administration of insurance 

T
e
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h

n
o
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g

y
 

a
d
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n
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p
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c

a
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 Identification and promotion of risk reducing technologies in different 
regions/ commodities 

 Harnessing the technological developments in climate sciences, remote 
sensing and ICTs for minimization of risk 

 Risk management products for livestock, poultry, fishery and aquaculture 
systems 

In
fr

a
s

tr
u

c
tu

re
  More intense collection of weather data with automatic or manual 

weather stations from various parts of the country 

 Use of ICTs in communicating crop losses for quicker processing of 
payouts 

 Infrastructure for block level agro advisories based on block level 
weather forecast and their dissemination on regular basis    

 Customization of weather advisories 

C
a
p

a
c

it
y
 

B
u

il
d
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g

 

 Strengthening of manpower involved in administration of insurance 

 Building awareness and capacities of farmers to seek or buy insurance 

 More coordinated action among different agencies concerned with 
insurance 

 Strengthening capacity to design better insurance products 
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Appendix – III I  

Mission Intervention #9: Strengthening Value Chain 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 

D
e
v

e
lo

p
m

e
n

t 

 Development of on-farm primary processing 

 Development of technologies for initial value addition at the village level 

 Development of value addition hubs and linking with retail chains 

 Innovations in small scale storage and preservation technologies 

 Appropriate value addition technology development for vegetable and fruit 
processing 

 NCCD and NHB may develop protocols for cold chain together with 
Marketing Division of DAC&FW and WDRA 

T
e
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 Development of improved processing technologies at cluster level 

 Market linkages with the development of value added products at rural 
hubs and linking with the tertiary processing industries 

 Low cost preservation chambers 

 Energy efficient storage and preservation centers 

 Adoption of alternate technology for cold chain: Solar PV panels or Solar 
thermal systems, Phase change material, bamboo based structures 

In
fr

a
s

tr
u

c
tu

re
  Ware house facility at the cluster level  

 WDRA compliance to be enhanced 

 Small scale processing equipment at rural hubs 

 Community based drying chambers 

 Infrastructure to know the market opportunities at the cluster level 

 Development of Cold chain infrastructure: Pack house, cold storage, 
Ripening chamber and Reefer Vans 

C
a
p

a
c
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y
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u
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d
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 Building capacities on value chain development 

 Capacity building on low cost processing and preservation technologies 

 Market intelligence development at the village/ cluster level 

 Availability of information about the demand for the food products and the 
production technologies 

 Capacity building for all levels of cold chain farm-gate aggregation and 
pre-cooling, storage, transport, handling and packaging. 
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Appendix – III J  

Mission Intervention #10: Integrated Farming System, Agroforestry including 

Bamboo 

Areas Interventions 

R
e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t 

 Development and upscaling of integrated farming systems as a risk 
minimization strategy for climate change resilience and variability  

 Focus on tree improvement for economically important tree species 
including bamboo 

 Shortening of rotation cycle of commercial trees by way of management 
practices 

 Alternatives to jhum cultivation and their large-scale deployment 

 Exploring and development of markets for agroforestry produce in India 
and globally 

 agroforestry models for farmlands and culturable wastelands lands 

 Innovative approaches for arresting land degradation and greening India 

 Strong synergy with Forest Departments for technology and Ministry of 
Rural Development for outreach 

 

T
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 Strengthening of existing integrated farming systems for various agro 
ecological regions of the country 

 Protocols for development of quality planting material for economically 
important trees 

 Focus on value added products from trees including bamboo 

 Development of location specific agroforestry models with high 
profitability 

 Conserve the agriculturally important globally, nationally and regionally 
heritage sites, wetlands inland freshwater lakes and riverine islands to 
protect the livelihoods of the inhabited communities 

 Appoint an agroforestry specialist in KVKs for imporved outreach 

 Enhance budgets of All India Coordianted Research project (AICRP) on 
Agroforestry to improve lab to land transfer of technology and monitoring 
of adopted villages/farmers for field demos  

In
fr

a
s

tr
u

c
tu

re
 

 Development of innovative models and infrastructure for large-scale 
production of quality planting material of economically important tree 
species 

 Public private partnerships for strengthening tree research including 
bamboo 

  Buy back / contract farming of agroforestry species, including timber and 
medicinal and aromatic plants 

 Minimum support price for tree biomass and tree products   
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 Building capacities of farmers and other development departments on 

commercial tree farming 

 Need for establishment of extension systems on tree cultivation 

 Entrepreneurship development on various aspects related to tree 
cultivation, marketing and value addition 

 Building capacities of farmers on profitable farming systems, their 
intensification and  value addition 
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Appendix – III K  

Mission Intervention #11: Organic Farming  

Areas Interventions 

R
e
s

e
a
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h

 a
n

d
 

D
e
v

e
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p
m

e
n

t 

 Identification of potential regions and crops for organic farming 

 Research non pesticide options for control of various pests and diseases 

 Research and development on production of organic inputs at low cost 

 Impact of organic production systems on the soil quality and environment 

 Research on development of cultivars responding to the organic inputs is 
key for enhancing the productivity 

 Under Organic and INM component of Soil Health Management supports 
research for development of package of practices specific to state and 
cropping system through ICAR/SAUs/and other research Institute/State 
Government agencies with research facilities for development of organic 
package of practices on specific proposal basis  

T
e
c

h
n

o
lo

g
y
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d
o

p
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o
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n
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u
p
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c

a
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 Development of location specific management practices for organic 
production of various crops 

 Effect of organic production on quality of the produce 

 Quantification of mitigation co-benefits of organic production process 

 Agro-biodiversity conservation, utilisation & promotion/ promotion of local 
species/food production for nutritional security. 

 Government is promoting organic farming under the schemes 
Paramparagat Krishi VIkas Yoajana (PKVY) and Mission Organic Value 
Chain Development (MOVCDNER) through cluster approach by PGS 
certification and third party certification respectively with following 
technology adoption: 
1. Production of agricultural products free from chemicals and free 

pesticides residues by adopting eco friendly low cost technologies 
2. To raise farmers‟ income and create potential market for traders 
3. Motivate farmers for natural resource mobilization for input production 

In
fr

a
s

tr
u

c
tu

re
 

 Establishment of quality and certification standards and development of 
institutional network for meeting the regulatory requirements 

 Infrastructure for production of organic inputs for various regions of the 
country 

 Networking of organic producers and market intelligence for organic 
products globally 

 Infrastructure for the production of organic animal products on large scale 

 Establishment/strengthening of  heritage museums in villages/KVKs for 
agri-biodiversity conservation, traditional systems/techniques etc. 

 Under Organic and INM component of Soil Health Management financial 
assistance for: 
1. Setting up of mechanized Fruit/Vegetable market/Agro Waste 

Compost production unit (3000 TPA capacity),  
2. Setting up of State of art liquid/carrier based Bio-fertilizers/ Bio 

pesticides production units (200 TPA/50000 LPA capacity) 
3. Setting up of biofertilizer and organic fertilizers testing/Quality Control 

laboratory (BOQCL) under FCO 
4. Strengthening of existing Biofertilizer and Organic Fertilizers 
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Testing/Quality Control Laboratory (BOQCL) under FCO 

 PKVY scheme supports for Custom Hiring Centre for Agricultural 
implements (power tiller, Cono weeder, paddy thresher, furrow opener, 
rose can, top pan balance) 
1. Financial assistance for procuring packing material, preparation of 

labels, Holograms, Printing etd. And branding of organic products 
2. Financial assistance for collection and transportation of organic 

produce to market places. The funds will also be utilized for 
purchasing four wheel transport vehicle. 

 MOVCDNER supports financial provided for (a) On-Farm input production 
infrastructure (b) Collection, aggregation, garding facilities (c) Setting up 
of value addition and processing units (d) Packaging, Storage & 
Transportation  

C
a
p

a
c

it
y
 B

u
il
d

in
g

 

 Capacity building of communities on various aspects of organic production 

 Strengthening extension systems on organic value chains 

 Building capacities of farmers on cost minimization of inputs   

 Massive awareness about the organic products in the country for 
enhancing the demand for the organic products 

 Capacity building of all stakeholders including human resource 
development through training programmes conducted by National Center 
of Organic Farming (NCOF), Ghaziabad for  (1) Certificate Course (2) 
Training/Refresher course on production and quality control of organic 
inputs (3) Trainers trainings (4) Training of Field Functionaries/ Extension 
Officers on Organic farming, PGS India programme 
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Appendix – IV 

Programme of Action (POA) for the NMSA 

Existing Interventions and Opportunities for Expansion 

Functional Area 1: Research and Development 

Areas Existing interventions Opportunities for expansion of 

scale/scope of existing 

interventions 

Production 

system (Including 

crops, livestock 

and fisheries) 

 Use of short duration 

drought tolerant 

varieties 

 Contingent crop 

planning strategies 

 Intercropping 

systems  

 Drought 

management 

 Identification of traits 

in indigenous and 

cross bred cattle 

 Probiotics for heat 

tolerance and low 

methane emissions 

in ruminants  

 Input use efficiency 

enhancement in 

fresh water 

aquaculture  

 Developments of 

entrepreneurship 

based Custom hiring 

Centres (CHCs) 

 Development of 

customized farm 

equipment for small 

farm mechanization 

 Developing climate ready crops 

and varieties 

 Exploring germplasm for traits 

related to abiotic stress 

tolerance 

 Integrated farming system 

approach as a risk minimization 

strategy for climate change and 

variability 

 Identification crops and niche 

regions for organic farming 

 Enhancing  resilience in 

livestock systems  

 Strengthening of custom hiring 

Centres to look into the various 

problems and issues of the 

farmers and CHCs 

 Promotion of High Capacity & 

large Equipment through CHCs 

under rainfed area to bring more 

and more small and marginal 

farm holdings under 

mechanization 

 Promotion of CHCs for PHT 

equipments 

 Strengthen agroforestry 

including bamboo value chain 
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 Research on 

development of 

renewable energy 

based machinery for 

agriculture 

 Crop specific 

harvesters for small 

farmer situations 

 Mechanization for 

precision farming 

and controlled traffic 

agriculture 

 Approaches for 

enhancing energy 

use efficiency in 

agriculture and use 

of available alternate 

energy sources 

Resource 

management 

 Micro irrigation for 

water use efficiency  

 Soil health based 

nutrient use 

 Use of modified 

fertilizers 

 Quantification of 

conservation 

agriculture benefits 

   

 Agroforestry systems 

for different rainfall 

zones  

 Designing equipment 

for end to end 

management 

 Development of 

machinery using 

alternate source of 

energy at affordable 

cost. 

 Optimising the Irrigation Potential 

and Water Use Efficiency:  : 

Increasing the irrigation potential 

through effective Demand and 

Supply side management of 

water and its efficient use 

 Revival of climate resilient and 

nutritious Agro-biodiversity / In-

situ conservation to tackle 

climate change, increasing 

nutritional value etc. 

 Management & Restoration of 

carbon rich soil 

 Crop planning 

 Agro-forestry, Bamboo & 

Horticulture including 

Multipurpose tree species, 

medicinal and aromatic plants 

 Upscaling of Integrated Farming 

System 

 Conserving indigenous genetic 

resources through community 
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participation 

 Policy instruments for optimum 

land use 

 Management practices for 

minimising the stress during 

climatic extremes   

 Conserving  and upgrading 

indigenous animal genetic 

resources 

 Focus on improved nutrition and 

feed supplements for improving 

milk  productivity and minimizing 

GHG emissions 

 Research on innovations in 

micro irrigation for enhancing 

water productivity 

 Policy on ground water usage 

and cropping pattern 

 Research on  green chemicals  

and commercial production of bio 

pesticides  

 Arresting land degradation and 

soil health improvement in 

vulnerable production systems 

 Correcting nutrient imbalances 

and site specific nutrient 

management 

 Enhancing soil organic carbon 

 Exploring opportunities for 

biomass based energy feed 

stocks for ethanol, electricity and 

fuel briquettes  

 Research on innovative 

technologies and products for 

efficient utilization of agricultural 

waste 

 Indigenization of many 
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specialized machineries 

imported from the other countries 

to bring down the cost 

Post-harvest value 

chain  

 Technology for 

minimizing post 

harvest losses  

 Value addition to 

nutri cereals and 

millets  

 Vapour heat 

treatment 

technologies for 

export of fruits 

 Low cost cold 

storage technology 

for perishables  

 Research on innovative 

technologies and products for 

efficient utilization of agricultural 

waste 

 Exploring opportunities for 

biomass based energy feed 

stocks for ethanol, electricity and 

fuel briquettes  

Market access and 

risk management 

 Modified weather 

based crop 

insurance  

 Research on methodology 

development for loss 

assessment in different regions 

through remote sensing 

 On farm processing and value 

addition 

Livelihood 

security 

 MGNREGA 

interventions in water 

harvesting and 

drainage 

 Value addition at farm gate for 

livelihood improvement 
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Functional Area 2: Technology adoption and upscaling 

Areas Existing interventions Opportunities for 

expansion of scale/scope 

of existing interventions 

Production 

system 

including 

crops, 

livestock and 

fisheries 

 Integrated Farming System,  

 Cropping System and Conservation 

Agriculture, 

 Organic Farming, 

 Crop diversification, 

 Expansion of area under coconut,  

 Mushroom cultivation 

 Bee keeping 

 Development of innovative operational 

models for taking up of farm operations for 

various regions of the country including 

hilly regions 

 Development of machinery using the 

alternate sources of energy at affordable 

cost 

 Upscaling of 

interventions under 

ongoing programmes 

would be undertaken. 

 Development and scaling 

up of location specific 

resilient practices for 

addressing climatic 

vulnerabilities 

 Conserving indigenous 

genetic resources, 

farmers variety through 

community participation 

Resource 

management 

 Technologies for conservation of farm 

inputs  

 Technologies for increased water use 

efficiency and water conservation through 

distribution of Drip, Sprinkler, jet gun etc.  

 Water harvesting/irrigation infrastructure 

for   Agri  & horticulture crops , water 

carrying pipes, secondary storage 

structures, 

 community tank/farm pond design/lining,  

 pump set, water lifting devices,  

 Drainage line treatment through 

Watershed Development Programmes. 

 Technologies for amelioration of 

 Strengthen local 

institutions in managing 

water allocation and 

utilisation 

 Support for augmenting 

organic farm inputs  

including climate resilient 

indigenous seeds 

 Appropriate and 

precision agricultural 

machinery adequately 

supported by 

automation, GPS, 

Remote sensing, data 

analyzers etc for 

optimizing of Natural 
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alkaline/acidic soils  

 Soil Health Management 

 Soil testing lab 

 Soil Health Card 

 Farm machinery/equipments sowing, 

transplanter etc. 

 Equipment for residue management/Hay 

and Forage 

 Self propelled/other power driven Agri-

horti-agroforestry-bamboo machinery 

 Sprayer, eco-friendly light traps 

 Solar operated , electric operated animal 

deterrent bioacoustics equipments 

 Solar/electric operated hydroponic 

machine for raising nursery of 

crops/fodder  

 Processing technologies and energy 

efficient cold chain 

 

 Integrated Pest Management and 

Package of practices for specific 

crop/cropping systems,  

 Conservation Agriculture and Precision 

farming,  

 Biofertilizer /Liquid biofertilizer/Slow 

release fertilizers/Neem coated fertilizers, 

etc.  

 Organic manure/Green manuring/ 

vermicompost/ phosphate rich organic 

manure, 

 IPM- Natural pest control 

mechanism/Liquid biopesticide, 

 Agroforestry/Bamboo/Horticulture 

plantation – Nursery development for 

resources and other 

inputs 
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quality planting material/ Tissue culture of 

horticulture species 

 Area expansion of Horticulture Plantation 

crops -Establishment of new gardens of 

fruits, orchard development/ herbal 

gardens 

 Floriculture 

 Rejuvenation of  senile plantation canopy 

 Mulching 

 Organic produce residue analysis 

 Biological nitrogen fixing plants 

 Development and Strengthening of 

Infrastructure Facilities for Production and 

Distribution of Quality Seeds, open 

pollinated seeds, indigenous plant 

seeds/hybrid seeds, certified seeds 

 Farm machinery, equipments sowing 

transplanter 

 Need for development of machinery 

suitable for small farms situation for varied 

crops and crop situations 

 Need Machinery Equipment for crop 

residue management 

Post-harvest 

value chain  

 Post harvest equipments for food grains,  

Horticulture plants  & oilseeds/ Pre-

processing & oil extraction unit 

 Value addition & processing unit of 

Agri/horticulture/Floriculture/Medicinal and 

Aromatic plant produce including bamboo 

 Honey processing and its by-products 

 Integrated post harvest management – 

pack house, pre-cooling, Cold storage 

 Coconut processing & product 

diversification 

 Development and 

adoption of primary and 

secondary post harvest 

processing technologies 

at farm level or cluster of 

villages 

 Networking of product 

based farmer hubs with 

processing industries 
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 Pulper & value addition machinery 

 Botanical extracts production unit/methods 

Market 

access and 

risk 

management 

 Value chain packaging, marketing, 

storage and transportation  

 Development of on farm 

value addition and 

Innovative products 

 

Livelihood 

security 

 Setting up of Organic input production 

unit/methods 

 Resource Conservation Technologies 

 Skill development and 

entrpreneurship building 
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Functional Area 3: Infrastructure 

Areas Existing interventions Opportunities for 

expansion of scale/scope of 

existing interventions 

Production 

system 

including 

crops, 

livestock and 

fisheries 

 Protected cultivation, polyhouse, glass 

house designs 

 Tissue culture 

 Nursery development 

 26,850.98 ha Freshwater Aquaculture, 

2989.40 ha Brackish water, 325 

waterlogged area, 2535.15 ha beels 

area covered under  Blue revolution 

Scheme during 2014-15 to 2017-18. 

 Infrastructure for effective use of 

biogas/bio-energy at village level 

 

 10800 ha area targeted 

under Blue Revolution 

scheme during 2015-16 to 

2019-20 including 

Freshwater Aquaculture, 

Brackish water and 

saline/alkaline area waters 

for aquaculture. 

 Certification of nurseries 

and planting material of 

agroforestry species 

 Market driven plantations 

ad product development in 

agroforestry and National 

Bamboo Mission 

Resource 

management 

 Seed infrastructure/storage facilities 

 

 On Farm Water 

Management/Distribution 

 

 On Farm Drainage 

 

 Farm Machinery & Mechanization  

 Renovation, desilting of existing 

infrastructure  

 Fruit/vegetable market waste/agro 

waste compost production 

 

 Organic produce residue analysis 

 

 Manure management &biological 

nitrogen harvesting 

 

 Farm machinery, equipments sowing 

transplanter 

 Policy instruments for 

optimum land use 

 Policy on ground water 

usage and cropping pattern 

 Strengthen local institutions 

in managing water 

allocation and utilisation 

 Decision support systems 

for effective pest and 

disease management  in 

crops and cropping 

systems 

 Correcting nutrient 

imbalances and site 

specific nutrient 

management 

 Enhancing soil organic 

carbon 

 Emphasis on bio fertilisers 
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 Machinery equipments for residue 

management 

 

 

and organic manures  

 Infrastructure for repair and 

maintenance of  farm 

equipment at block level 

 Establishment New Farm 

machinery training and 

testing centres in potential 

areas of the country to 

develop Human resources 

in the area of Farm 

Machinery and for 

standardization and quality-

marking of farm equipment 

specifically the imported 

farm machinery from China  

Post-harvest 

value chain  

 Integrated post harvest management – 

pack house, pre-cooling, 

 Cold storage & supply value chain 

 Establishment of 

additional storage 

facilities. 

 Promotion of CHCs for 

PHT equipments 

Market 

access and 

risk 

management 

 FPO/Cooperatives 

 

 Agricultural Marketing Infrastructure 

(AMI) 

 

 Strengthening of Agmark Grading 

Facilities (SAGF) 

 

 Electronic marketing platform, e-NAM 

 

 Infrastructure for uses of renewable 

energy resources at village level. 

 

 Decentralized repair and maintenance 

hubs 

 

 Establishment of farm machinery 

workshops for service of farm 

equipments at the block level 

 

 Strengthening of cold 

chain infrastructure 

 Development and 

adoption of primary and 

secondary post harvest 

processing technologies at 

farm level or cluster of 

villages 

 Development of on farm 

value addition , Innovative 

products & reintroduction 

of traditional food system 

 Capacity expansion of 

storage and preservation 

for backstopping the 

industry as well as for 

farmers 

 A higher rate of refinance 

needs to be extended to 

loans lent by banks in 
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 regions with low 

mechanization so as to 

increase the interest of 

banks to lend this sector 

Livelihood 

security 

 Agriculture Insurance  

 

 Weather based Crop Insurance  

 

 Coconut palm insurance  

 Establishment of Custom hiring 

centers 

 46.8 lakh fisherman insured annually 

  

 

 Enhancing the scope of 

credit institutions through 

creation of adequate 

infrastructural and other 

support systems, to cover 

post harvest activities 

 Integration of insurance 

with other risk 

management instruments  

 Products with coverage for 

various climate impacts, 

crops and systems 

 Awareness to farmers on 

various insurance and risk 

minimising options 

 Position of integrated 

farming system approach 

as a risk minimization 

strategy for climate 

change and variability 

 Upscaling IFS, modules in 

low, medium and high 

rainfall regions for 

sustainable income and 

risk reduction 
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Functional Area 4: Capacity Building 

Areas Existing interventions Opportunities for expansion of 

scale/scope of existing 

interventions 

Production 

system 

including 

crops, 

livestock and 

fisheries 

 Front line demonstration of new 

improved varieties and new 

growing techniques like SRI  

 

 Demonstration/training on Organic 

farming/PGS Certification 

 

 Improvement of skills of the 

farming community on farm 

machinery 

 Capacity building of farmers on 

various aspects of organic 

production, agroforestry, bamboo, 

medicinal & aromatic plants 

 Promotion of local and indigenous 

crop species 

 Apart from existing 12 job roles, 

new specific job roles at different 

levels as per the requirements in 

farm mechanization and allied 

sectors to be identified and 

drafting of its Qualification Packs 

(aligned to NSQF) and curriculum 

thereof 

Resource 

management 

 Training through farmers‟ field 

schools  

 National Fisheries Development 

Board, National Institute of 

Fisheries Post Harvest 

Technology and Training, Fishery 

Survey of India, Central Institute of 

Fisheries Nautical and 

Engineering Training, Central 

Institute of Coastal Engineering for 

Fishery 

 Enhancing the capacity of the 

machine operators on various 

farm operations and repair of the 

equipments 

 Building capacity on efficient use 

of energy as well as alternate 

energy sources 

 Awareness programs for the 

extension departments on the 

available equipment and their 

suitability and opportunities for the 

use of alternate energy sources 

 

 Up scaling custom hiring centres in 
entrepreneurship mode 

 Capacity building on efficient water 
use through better crop 
management 

 Public-private partnership and 
international collaboration for farm 
machinery R & D 

 Skill development on use of 
improved machinery at village level 

 Policy and incentives for recycling 
of wastes for economic use 

 Establishment New Farm 
Machinery Training and Testing 
Centres in potential areas of the 
country to develop Human 
resources through Skill 
Development training programmes 
in the area of Farm Machinery and 
for Standardization and quality- 
marking of farm equipment through 
testing of farm machineries, 
specifically the imported farm 
machinery from China 
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Post-harvest 

value chain  

 Post harvest management and 

value chain 

 Scientific Fish Culture practices, 

Skill development in marine fishing 

and allied activities, Coastal 

aquaculture and Mariculture. 

 

 

 Exploring opportunities for skill 

development on farm level grading 

& packing technologies 

 

Market 

access and 

risk 

management 

 Agri-business Development Facility 

 

 Training of farmers/groups/FPOs at 

senior and middle level on agri-

business management, agri-

warehousing and cold chain 

management and agricultural 

extension management  

 Exploring global opportunities for 

the tree/ organic & other  products 

and developing markets in India 

and abroad 

 Support for net working of organic 

farmers and linking them to 

markets 

 

Livelihood 

security 

 Start ups and innovations/ 

employment  

 Focus on market driven 
agroforestry/ bamboo/medicinal & 
aromatic plants as an adaptation 
strategy for sustainable livelihoods 
in perennially drought prone areas 
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Appendix – V 

Programme of Action (POA) for the NMSA 

New Interventions 

Areas New Interventions 
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 Large scale screening up germplasm of major crops for drought, heat 
and submergence stresses.  

 Development of climate ready crop varieties through adoption of 
modern crop improvement techniques like molecular markers and 
gene editing technologies CRISPER-CAS. 

 Development of varieties with high carbon fixation, water and nitrogen 
use efficiency.  

 Identification of varieties in major crops suitable for changed crop 
duration due to climate variability.  

 Strengthening crop simulation modelling research to predict future 
climate change impacts on production and productivity. 

 Downscaling climate change scenarios to state and district level and 
assessing impacts on crops-livestock production system.  

 Use of hyper spectral remote sensing for damage assessment in 
standing crops due to abiotic and biotic stresses. 

 Development and deployment of censors in agriculture operations to 
improve the water, nutrient and energy efficiency. 

 Use of artificial intelligences, robotics and big data analytics to 
rationalise the use of agro inputs at farm level and state / national 
level. 

 Innovative designs in protected cultivation to reduce damage to 
horticulture crops from extreme weather events like frost and hail 
storms. 

 Selective livestock breeding to introduce climate ready traits. 

 Innovative feed supplement and probiotics to help animals cope with 
heat stress and reduce methane emission  

 To develop technologies of integrating aquaculture with horticulture 
and waste water aquaculture.  

 Modelling the impact of temperature on spawning behaviour of fish.   

 Development of satellite based methodology from crop loss 
assessment during droughts and floods. 

 Design of location specific weather insurance products based on 
scientific damage assessment. 
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 Promotion of early maturing drought tolerant cultivars of major crops 
in drought prone areas. 

 Submergence tolerance paddy in flood prone regions. 

 Soil test based nutrient use including micronutrients. 

 Use of bio fertilizers and bio pesticides. 

 Zero tillage and crop residue management to avoid burning. 

 Rain water harvesting through farm ponds for supplement irrigation. 

 Adoption of advanced micro irrigation and fertigation technologies for 
saving water. 

 Direct seeded rice and SRI. 

 Use of neem coated urea and leaf colour chart based an application. 

 Advanced greenhouse technology to protect crops from extreme 
weather events. 

 Conversion of agri waste in to organic manure, bio-char etc.  

 Agroforestry/bamboo and bund plantation to sequester carbon. 

 Weather based pest forewarning and IPM. 

 Regions specific organic farming protocols and certification. 

 Integrated farming systems for livelihood security. 

 Feeding technologies in milch animals to reduce methane eMission. 

 Advanced livestock waste management. 

 Brackish water aquaculture and peri python based carp culture Cage 
culture  

 Package of practices for crop- fish farming and efficient resource 
management 

 Cultivation of micro algae etc. having multipurpose uses i.e. biofuels, 
manure, food in coastal areas/saline water. 

 Support to upscale/use farmers innovation awarded in Festival of 
Innovations and Entrepreneurship (FINE) every year at Rashtrapati 
Bhawan. 
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 Establishment of regional seed storage hubs including climate 
resilient indigenous varieties for implementation of contingency 
planning. 

 Targeted construction of farm ponds in rainfed regions to cover 
ten million farmers. 

 Establishment of automatic weather stations up to taluka level in 
the entire country and linking them to state level data servers.  

 Setting up of seed banks, fodder banks and grain banks in 128 
agro climatic zones. 

 Increasing warehousing and cold storage capacity in each of the 
15 major agro climatic zones. 

 Setting up of rural haats, auction houses and terminal markets.  

 Renovation of minor irrigation structures across the country. 

 Power supply to ground water utilization in eastern India. 

 

C
a
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 Establishment of training center for climate risk management in 
each of the agricultural university. 

 Strengthening physical and institutional infrastructure to provide 
weather based agro advisories to 10 million farmers. 

 Development of trainers training modules for effective involvement 
of field extension workers, NGOs, corporate sector,  
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Appendix – VI 

Financial Implications 

Financial Assessment of Budgetary Support (2018-19 to 2029-30) 

Functional 

Areas 

Components of Mission Interventions Component wise 

Assessment for 

budgetary support (at 

current prices) for the 

period 2018-2030  

(Rs. in Crore) 
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v
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m
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Climate ready crops and varieties 2000 

Integrated farming system, 

Agroforestry/bamboo models/value addition 

1500 

Rainfed Agriculture including agro-

biodiversity 

500 

Agri-waste management/crop residue 

management 

1000 

Enhancing  resilience in livestock systems 

including fisheries 

10000 

 

Global and domestic Market  2000 

Risk management & mitigation 10000 

 Sub Total 27,000 

T
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Crop - Crop Diversification, SRI/DSR, 

Contingency Cropping) 

40000 

Seeds- Quality Management, Storage, 

Distribution Chain, open 

pollinated/indigenous seed banks, Nutritional 

security/biodiversity/Agro-

10000 
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biodiversity/Indigenous genetic resources 

Horticulture 50000 

Livestock, Fisheries, waste water 

aquaculture 

50000 

Natural Resource Management – Rainfed 

agriculture, Water Harvesting, Watershed 

Development, Land Development, 

Reclamation of problematic soils, Precision 

and Conservation Farming, Farming System, 

Micro irrigation 

2,00,000 

Conservation & replication of 

globally/nationally/regionally important 

heritage agricultural  sites/systems, wetlands 

inland freshwater lakes and river ire lands 

500 

Agro-forestry, bamboo, multi-purpose 

indigenous tree species Medicinal & aromatic 

plants 

20000 

Soil Health Management/ Integrated Nutrient 

Management 

5500 

Pest, Disease and Weed Management/ 

Reduce contamination, enchance tracebility 

and improve food safety of products 

5000 

Organic Farming/Green Manure/ 

Biofertilizers 

8000 

Energy & Farm Mechanization, Custom 

Hiring centres 

24248.80 

Promotion of Agricultural mechanization for 

In-situ management of crop residue 

10905.79 

Promotion of farmers innovations and 

intellectual property management 

25000 

Alternate Livelihood support 5000 

 Sub-Total 4,52,655 
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Decision support systems for effective pest 

and disease management  in crops and 

cropping systems 

1000 

Establishment of additional storage facilities, 

Improving Market Infrastructure, 

Strengthening Marketing Infrastructure 

Scheme, Standardization ad Grading 

Machinery, Quality systems etc.  

20000 

Strengthening of cold chain supply- Storage, 

Transportation, Distribution 

20000 

 

Agriculture Credit, insurance and risk 

management 

30000 

ICT (Mobile, Broadband) based knowledge 

Network for reaching to Farmers, Expansion 

of Crop based weather information system 

1000 

 Sub total 71100 

C
a
p

a
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y
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u
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Capacity building of farmers on various 

aspects of organic production, agroforestry, 

bamboo, medicinal & aromatic plants 

1000 

Front line demonstration of Resource 

conservation Technologies 

3500 

Farm mechanization 1132.90 

Strengthening & expansion of Farmer-

Institution-Industry Interface Mechanism, 

Knowledge Management and dissemination 

of good/best agricultural practices 

1500 

Skill development on farm level grading & 

packing technologies, Strengthening and 

expanding coverage of Training Institutions 

and Farmer‟s school 

24000 

 Sub Total 31,133 

 Grand Total 5,81,887 
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