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ABSTRACT 

“Agriculture is the gambling of monsoons”.The whole international 

community is also scared of the catastrophic adverse effect of future climate change 

on different spheres of man and nature. Impact of climate on agriculture would result 

in problems with food security and may threaten livelihood activities upon which 

much of the population depend. Climate change is no more an environmental 

concern as it has emerged as biggest developmental challenge for developing 

nations. A “Resilient  Agriculture” is the one that meets both food and development 

needs over both short and very long term from local to global scale without 

destabilizing earth system. The problems arising due to climate change may be 

overcome by selection of promising crop genotypes with greater tolerance to 

climatic stress. Crop diversification can improve resilience in many ways by greater 

ability to suppress pest out break and diminish pathogens. Natural resources like 

water should be conserved by In-situ water conservation, water harvesting, and 

water saving irrigation methods. There is need to develop improved and modified 

warning systems, climate impact modules, build sufficient resilience of flood system 

and develop data base on climate to overcome  greatest challenge for future 

agriculture. 
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INTRODUCTION: 

What is resilience? Several scientists defined resilience in different ways out 

of which Holling (1995) defined resilience as the magnitude of disturbance that can 

be absorbed by a system before it moves from one state to another. An agricultural 

system that can mitigate and adapt to climate change is a climate resilience agriculture 

system. Climate change impacts on agriculture are being witnessed all over the world, 

but countries like India are more vulnerable in view of large population depending on 

agriculture, excessive pressure on natural resources and poor cropping mechanisms. 

The Intergovernmental panel on climate change(IPCC) In its fourth assessment 

report(IPCC-2007) warns that warming by 2100 will be worse than previous 

temperature rise of 1.8-4 ◦c and possible rise of upto 6.4◦c. There will be increase in 

drought, heavy precipitation which will further damage crops through crop failure, 

flooding, soil and wind erosion. Until today well into first decade of 21 century there 

are in world millions of small holders, family farmers and indigenous people 

practicing resource conserving farming testament to the remarkable resiliency of agro 

economic system. In the recent years the country has exposed to different impacts of 

climate change particularly salinization of water, land, increasing phenomenon with 

drought ,temperature variations, sea level rise,increase tropical cyclones all have 

adverse impact on agriculture and agriculture dependent community . 
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WHAT IS THE NEED FOR RESILIENCE AGRICULTURE? 

By 2050 the world population will be increased to almost 9.5 billion. There 

will be rapid changes in climate like increase in precipitation, floods, drought, and 

increase in sea level. There are already evidences of negative impacts on yield of 

paddy and wheat in parts of India due to increased temperature, water stress. In order 

to overcome this developing resilient agriculture is the only way in which agriculture 

practice need to be persistent, when adaptation is needed and may be most important 

how to build transformative capacity when changes are required. Farmers need to 

most intelligently adapt to the changing climate in order to sustain crop yields and 

farm income. Enhancing resilience of agriculture to climate risk is of paramount 

importance for protecting livelihoods of small and marginal farmers. Traditionally, 

technology transfer in agriculture aimed at enhancing farm productivity .however in 

the context of climate change farmers need to adapt quickly to enhance their resilience 

to increasing threats of climate variability. Some scientists told the need for resilience 

of agriculture which are as follows: Doering et al(2002) said that as temperature 

continues to raise the impact on agriculture will be significant .Cline 2007,Although 

the effects of changes in climate on crop yields are likely to vary gently from region 

to region, anticipated changes are expected to have large and far reaching effects 

predominantly in tropical zones of the developing world with precipitation regimes 

ranging from semiarid to humid regions. Jones and Thornton 2003, many researchers 

have expressed major concern over the areas where subsistence agriculture is the 

norm, because a mere 1 tonne yield decrease could lead to major disruption of rural 

life. 

 

RESILIENT TECHNOLOGIES: 

1) CROP DIVERSIFICATION : In scarce rainfall zones of India, sole cropping is 

predominant but is risky and  results in low yields or sometimes even in crop failure 

due to erratic monsoon rainfall and skewed distribution. In such areas we need to go 

for intercropping to minimize the risk crop production, ensure reasonable returns at 

least from the intercrop and also improve soil fertility with a legume intercrop. 

Cotton, soybean, pigeon pea and millets are the major crops in the scarce rainfall 

zones. Intercropping of these crops is more profitable and a key drought coping 

strategy. 

 

Intercropping of Setaria (foxtail millet, SIA-3085variety) with pigeon pea 

(5:1 ratio) sown in July showed that the intercropping system was more profitable 

with highest benefit cost ratio in all the 3 years despite prolonged dry spell of up to 

25 days in 2012. Intercropping of soybean + pigeon pea (4:2), pearl millet + pigeon 

pea (3:3), pigeon pea + green gram (1:2) and cotton + green gram (1:1) performed 

significantly better than their sole crops at Aurangabad, Maharashtra. Farmers in 

Yagantepalli village, Kurnool district, Andhra pradhesh. took up sole and intercrops 

of Setaria and pigeon pea for 3 years in this predominantly rainfed 

village(70%).Performance of the intercropping system of Setaria +pigeonpea (5:1) 

gave the highest benefit cost ratio ranging from 1.7 to 3.1 compared to the sole crops 

of Setaria and pigeon pea (1.5 to 2.6). 
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Success story: Realizing the fact that main source of income from land is only 

coconut kvk scientists advised Mr.jojo resident of chakkitaparu panchayat, located in 

Calicut district of kerala to diversification of crop system new crops such as arecanut, 

nutmeg, banana. New cropping provided an additional income of 1.25 lakh rupees. 

 

CROP Area or number of plants Yield/plant 

Coconut 9 acres 100 nuts/palm/year 

Arecanut 500 numbers 15kg/palm/year 

Nutmeg 30 numbers 3500fruits/tree 

banana 250 numbers  10 kg/plant 

 

RAIN WATER HARVESTING: 

Unavailability of adequate amount of water during the dry season is a serious 

problem for successful farming in high rainfall areas. This problem can be minimized 

by rainwater harvesting and its Use for crop production. Direct rainfall collection 

through water catch ponds/pits (Jalkund) can be highly beneficial to farmers for 

providing irrigation to crops during moisture scarcity conditions during dry 

Jalkunds during the rainy season which 

can be utilized to provide irrigation to the crops for successful cultivation. It can also 

be utilized for animal husbandry activities. Fish rearing can also be taken up in the 

crops such as brinjal,chilli,amaranthus,radish.Government is providing various 

schemes for the construction of ponds at subsidy rates. Success story: Sh.rakesh 

kumar of himachal pradhesh constructed LDPE lined pond (50 cubic meters). After 

constructing he is able to harvest rain water and he is using it for cultivating 

vegetables during lean period 

 

CLIMATE READY CROP VARIETIES:  

Development of new crop varieties with higher yield potential and resistant 

to multiple stresses is essential to maintain yield stability. Exploitation of Genetic 

Engineering (GE) for “gene pyramiding” becomes essential to pool all desirable traits 

in one plant to get the ideal plant type (eg. Bt cotton).In the U.S. GE soybeans make 

up 93 per cent of the U.S. soybean crop, and GE corn is up to 70 per cent of the corn 

crop. IRRI, Philippines is developing climate change-ready rice varieties that can 

withstand conditions of intense climate change which includes drought, flood, heat, 

cold and soil problems like high salt and iron toxicity. 

 

Examples of climate resilient crop varieties: Wheat: HD-3086 (PusaGautami), 

HD-2985 (PusaBasant). Rice: Pusa Basmati 1509, JaldiDhan -13,Pusa sughandh-2.In 

tomato pusa hybrid 1 sets fruits at high temperature.Arka vikas and Arka meghali are 

suited for rainfed conditions.Kufri arun and kufri anand  of potato is tolerant to frost. 

Water saving technologies: Since climate variability manifests in terms of deficit or 

excess water, major emphasis need to be laid on introduction of water saving 

technologies like direct seeded rice, zero tillage and other resource conservation 

practices. Whether it is through alternate wetting and drying management practice 
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that is being implemented in the Philippines. Water management approaches 

including renovation of community ponds, underground pipeline system and 

installation of sprinkler and drip irrigation system could lead to saving of irrigation 

water.Hi-tech drip irrigation system for vegetables results in uniform water 

distribution and high water use efficiency. Low pressure drip technology is suitable 

in protected horticulture where fertigation is done at regulated interval. Protected 

cultivation provides a unique opportunity for an assured climate resilient and 

enhanced production of quality produce. 

 

Success story: Sh.Anoop adapted sprinkler irrigation in dry temperate zone of 

himachal pradhesh adopted it for irrigation of potato ,pea and vegetables in 4000 

square meters farm As a result he is able to get higher yields compared to flood 

irrigated crops. 

 

INTEGRATED FARMING SYSTEM: 

It includes crop production, agroforesty, and fisheries to improve livelihood 

and income. This is important for small and marginal farmers. Major emphasis is 

given on the development of diverse technologies for optimization of farm resources 

and increased economic returns. 

 

CONCLUSION: 

Indian agriculture is the gambling of monsoons, it is no more an 

environmental phenomenon it has emerged as biggest developmental challenge for 

all nations. In the country like India were  most of the farmers have small and 

marginal land holders they depend on the rainwater for cultivation, in the changing 

context that is changing environmental phenomenon the monsoons are delayed and 

temperatures are increased and farmers are suffering a lot due to crop losses and yield 

losses in order to overcome this the best way is climate resilient agriculture, that meets 

both food and developmental needs of over both short and long term periods. The 

resilient technologies like crop diversification, rain water harvesting, water saving 

technologies, climate ready crop varieties help to overcome this. Government is also 

encouraging the climate resilient agriculture through several schemes for the rural 

farmers NICRA(National Initiative on climate resilient agriculture) is working on 

it.As a part of extension demonstrations need to be done to the farmers so that farmers 

can face the changes in environment darely without effecting the crop yield 

 

1) Shaik et al, 2013, In the context of climate change, information needs 

assessment and strategies for strengthening research-extension-farmers 

linkages are essential. ICT enabled extension framework are effectively 

harnessed in addressing climate change challenges, empirical evidences need 

to be gathered on harnessing ICT/KM Strategies in the near future. 

 

2) Sarkar and padaria ,2014 documented that major adaption strategies by 

farmers in hilly and arid ecosystem were increased forestation,development 

and promotion of short duration ,heat tolerant and drought resistant varieties 
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and promotion of climate resilient technologies like zero tillage ,micro 

irrigation, moisture conservation. 

 

3) Batz et al (2002) developed an approach to predict the speed and ceiling 

technology adoption, using relative investment, relative risk and relative 

complexity for small holder dairying in Kenya. 

 

4) To assess the socio –economic impact of climate resilient technologies: 

Sarkar (2014) found that the adaptive capacities of the of the farmers were 

enhanced through different technological intervention and through capacity 

building programmes 
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