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ndia is a land of Agriculture. Agriculture holds important for India’s 

economy, nearly 15% GDP. India’s agricultural sector suffers with a 

significant threat from climate change due to the record in rising 

temperatures. Rapid rise in temperatures globally has been seen in 20
th

 

century. This change in climate directly affects the daily lives of farmers 

economically and also the productivity of crops. Rising temperature 

affects flowering and leads to increase in pests and diseases. Flood and 

excess rain causes extensive damage to crops.  

 The greenhouse effect is the natural phenomenon in which Earth’s atmosphere traps 

warmth from the Sun which is essential for survival. Otherwise, Earth’s surface temperature 

would be 90°C cooler which will be unable to support life. But the enhanced greenhouse 

effect has caused global climate change. The enhanced greenhouse effect is the increased 

amount of greenhouse gases due to temperature increase to a rise in carbon dioxide and other 

greenhouse gases released from the burning of fossil fuels, deforestation, agriculture and 

other industrial activities.  

 According to report by NASA Scientists, the Earth’s surface is warming at greater 

speed and many of the warmest years on record have happened in the past 20 years. The 

primary greenhouse gases associated with agriculture are carbon dioxide (CO2), Methane 

(CH4) and nitrous oxide (N20). 

 B. Venkateshwarlu, former director at International Central Research Institute for 

Dryland Agriculture (CRIDA), Hyderabad, said, “Climate change affects all the three aspects 

of food security: availability, access and absorption. When production decreases, availability 

of food decreases. Climate change hits poor the most. They don’t have income to buy the 

food, so their access to it is affected. This, in turn, has an impact on health and affects 

absorption”. According to him, climate change causes about 1.5 per cent loss in GDP ever 

year.  
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Influence of Climate change on Agriculture  
Climate-induced effects on Agricultural productivity are - 

Direct effects – changes in temperature, carbon dioxide concentrations and precipitation.  

Indirect effects - soil moisture variation and distribution and frequency of infestation by pests 

and diseases. 

Climate change have both beneficial and harmful influence on Agriculture. Some research 

shows positive side as warmer temperatures help in lengthening growing seasons of the crop. 

Increasing carbon dioxide and higher temperatures, the life cycle of grain and oilseed crops 

will likely progress more rapidly. But there are far more harmful consequences of climate 

change on agriculture. 

1. Reduced soil organic matter and fertility status  

2. Effect on biological health of soil 

3. Changes in agricultural productivity  

4. Agricultural workers health 

5. Increased weed growth  

6. Increased moisture and drought stress  

How Agriculture influence climate change? 
Contribution of agriculture on climate change is through green house has emissions. 

1. Production of nitrogen-based fertilizers;  

2. The combustion of fossil fuels such as coal, gasoline, diesel fuel and natural gas and 

waste management.  

3. Livestock enteric fermentation, or the fermentation that takes place in the digestive 

systems of ruminant animals, results in methane emissions. 

Role of Agriculture in mitigating Climate change 
1. Carbon Sequestration – It is the capacity of agricultural lands, forest areas to remove 

carbon dioxide from the atmosphere. As carbon dioxide is one of the main source of 

green house effect which lead to rose temperature on the Earth. Carbon dioxide is 

absorbed by trees, plants and crops through photosynthesis and stored as carbon in 

biomass in tree trunks, branches, foliage and roots and soils (EPA, 2008b).Forests and 

Soil stable grasslands can store large amounts of Carbon in their vegetation and root 

systems for long periods of time and are referred as carbon sinks. 

2. Conservation tillage – it is a farming method which involves technique for growing 

crops in the residue of previous crops. It is a no till farming in which atleast 30% of crop 

residue is left behind. Reduced tillage reduces soil disturbance which helps to decrease 

the release of soil carbon into the atmosphere. It improves the carbon Sequestration 

capacity of the soil. 

3. Regenerative Organic production -Recent reports have investigated the potential of 

organic agriculture to reduce greenhouse gas emissions (Rodale Institute, 2008). Organic 

production increase soil organic matter levels through the use of composted animal 

manures and cover crops and by eliminating the synthetic fertilizers producing emissions 

during their production process. So, organic farming conserve moisture, reduce erosion 

and increase soil carbon. 

4. Land restoration – land restoration plays important role in improving soil, air, water 

resulting in reducing greenhouse emissions. Replanting trees, rotational grazing practices, 

Agroforestry, restoring degraded wetlands usage of land either for crops or less suitable 

crop land increases carbon storage and carbon sequestration potential. Initiatives by UN 

Ecosystem restoration aims to restore 350 million hectares by 2030 worldwide. 

5. Nitrogen use efficiency – Nitrous oxide, a greenhouse gas is also responsible for higher 

global warming. Maintaining nitrogen use efficiency reduces the amount of nitrogen 

required, resulting minimizing the release of nitrous oxide into the atmosphere. Using 

manures and cover crops, following integrated pest management and improving fertilizer 

efficiency helps in reducing the release of green house emissions. 
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6. Biofuels – biofuels obtained from organic sources are carbon neutral. It helps in reducing 

greenhouse emissions. So replacing fossil fuels with biofuels, can reduce dependency on 

fossil fuel. Using bioethanol in place of gasoline, reduces carbon dioxide as it avoids 

emissions of gasoline and absorption of carbon dioxide. 

Conclusion 
Agriculture plays important role in both contributing and mitigating climate change. By 

adopting above mentioned practices and smart climate processes can reduce carbon emissions 

resulting in mitigating climate change. Investment in research and technology is needed to 

mitigate climate change. There is a need for coordinated efforts of people, famers, 

government and global organizations to strengthen and analyze the impact of climate change 

on agriculture, forests, animal husbandry, aquatic life and other living beings and to fight 

against it for a sustainable future. 
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