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SUMMARY

The impacts of climate change on agriculture are being witnessed all over the world, but countries like
India are more exposed in view of the large population dependent on agriculture, extreme pressure on natural
resources and less managing mechanisms. Thus, increasing agricultural productivity is critical for ensuring food
and nutritional security for all, particularly the resource poor small and marginal farmers who would be the most
affected. Evaluation of the impact of climate change with immediate formulation of adaptive strategies is the
prime approach under strategic research across all sectors of agriculture, dairying and fisheries.
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INTRODUCTION

Climate-resilient agriculture (CRA) is an approach that includes sustainable use of existing natural
resources through crop and livestock production systems to achieve long-term higher productivity
and farm incomes under climate variabilities.

Why India Needs Climate Resilient Agriculture Systems?

India’s population was 1.38 billion in 2020 (17.7% of the world’s population) and yet accounts for only

2.4% of the global land. Agriculture is the primary source of livelihood for about 58 per cent of India’s population

and the government had set the food production target up to 298.3 MT. Food production need to double by 2050

to counter balance the country’s population. One critical challenge in country’s food security is global climate

change and its impact in form of extreme weather events. The expected 1-2.5°C temperature rise by 2030 is
probably going to indicate serious effects on crop yields.

¢ High temperatures may reduce total crop duration, allows changes in photosynthesis, accelerate crop respiration
rates and influence pest population.

¢ Climate change accelerates the process of nutrient mineralisation, obstructs fertilizer use efficiency (FUE) and
accelerates the evapotranspiration in soil.

e The effect of climate change is directly/indirectly related to crop, water and soil as it influences the availability
of water, changes the intensity and frequencies of drought, effects microorganisms, reduction in soil organic
matter and yield, depletion of soil fertility as a result of soil erosion, etc.

An economic survey in 2017-18 warned that “climate change might be reducing annual agriculture income in the

range of 15-18 % and up to 20-25 % for unirrigated areas”.

Strategies and Technologies for Climate Change Adaptation

Growing tolerant crops: In deficient rainfall conditions, early maturing and drought-tolerant cultivars should be
grown. This provided 20-25 per cent higher yield than the indigenous cultivars in various crops like green gram
(BM 2002-1), pigeon pea (BDN-708, AKT-8811) and sorghum (CSH-14).

Tolerant breeds in livestock and poultry: Indigenous breeds have distinctive characters that are adapted to very
specific eco-systems throughout the world. These characters are thermoregulation, drought resistance, long
distance walking ability, fertility, ability to digest low-quality feed and disease resistance.

Feed management: Improved feeding systems can indirectly improve the efficiency of livestock production.
Some feeding methods include alteration of feeding time or its frequency and modification in diet composition by
including agroforestry species.

Water management: Water-smart technologies viz. furrow-irrigated raised beds, micro-irrigation, growing cover
crops, greenhouses, laser land levelling, reuse wastewater, deficit irrigation, rainwater harvesting structure and
drainage management can support farmers to decrease the effect of climate change.

Precision estimation of crop water needs; adoption of scientific water conservation methods; groundwater
recharge techniques; altering the fertilizer and irrigation schedules; cultivating varieties with low water
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requirement; adjusting the planting dates; irrigation scheduling and adoption of zero-tillage can help farmers to
get promising crop yields.

Agro-advisory: Response farming can be a possible choice for climate change adoption tactics. The main reason
behind popularity of response farming is its both location and time-specific technologies. It is time to take forward
the success of response farming to the whole farming community.

Soil organic carbon: Altered farm management practices can increase soil carbon stocks and stimulate soil
functional stability.

e Soil conservation practices (contour farming)

e Conservation agriculture technologies (crop rotations, cover crops and reduced tillage)

o Nutrient recharge strategies to refill soil organic matter

e Integrated nutrient management

e Feeding the soil with organic inputs instead of adding fertilizers to the crop

National Programmes for Climate Change Adaptation

e The National Mission for Sustainable Agriculture was implemented in 2010 to promote the judicious use of
available resources under the National Action Plan on Climate Change (NAPCC).

e In 2015, The Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) was launched to address the issues of
diminishing water resources by promoting micro / drip irrigation for maximum water conservation (More Crop
per Drop).

e Green India Mission was launched in 2014 by the GOI under the umbrella of NAPCC with the primary objective
of protecting; restoring and enhancing India’s diminishing forest covers, thus reducing the deleterious effects of
climate change.

e GOI has launched the Soil Health Card scheme with the objective of analysing cluster soil samples and
informing farmers regarding their land fertility status.

¢ National Agroforestry Policy and National Project on Organic Farming were introduced in 2014 and 2004,
respectively. These aimed at supplying plant nutrients in the form of organic amendments, carbon sequestration
and protection of soil from erosion.

e The ICAR is implementing agriculture contingency plans in nearly 650 districts of India for preparedness against
climate change from the last 7 years. Also, it has established climate-resilient villages in 151 districts throughout
country, with the aim of building carbon positive villages.

CONCLUSION

Developing climate resilient agricultural technologies that would increase farm production and
productivity along with continuous management of natural and manmade resources constitute an integral part of
sustaining agriculture in the era of climate change. The four modules of NICRA — natural resource management,
improving soil health, crop production and livestock — are aimed making the farmers self-reliant. Therefore it is
essential that farmers are enabled to apply agricultural practices that make them more resilient to climate change.
Also upgraded agricultural policies are essential to support climate resilient agriculture.
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