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Agriculture in India is largely dependent on the monsoon. During El Nifio events,
rainfall becomes deficient and erratic, temperatures rise, and drought-like conditions often
develop. This directly affects soil moisture, nutrient availability, and crop productivity. Under

such circumstances, maintaining soil health becomes the foremost responsibility of farmers.

Impact of El Nino on Soil Health

Reduced rainfall leads to drying of the soil, which limits the movement of nutrients and their
uptake by plant roots. Nitrogen losses increase due to volatilization, while phosphorus
availability declines due to fixation. Higher temperatures accelerate the decomposition of
organic matter, resulting in a decline in soil carbon. Additionally, reduced microbial activity

affects nutrient mineralization, thereby lowering overall soil fertility.

Soil Health Management Strategies during El Nino

1. Soil Testing and Balanced Fertilizer Use: Farmers should avoid indiscriminate use of
fertilizers and instead rely on soil testing. Based on soil health card recommendations,
nutrients such as nitrogen, phosphorus, potassium, and micronutrients should be applied in
balanced proportions. This improves crop resilience to drought and heat stress while ensuring

efficient use of fertilizers.

2. Nutrient Management under Drought Conditions: Under moisture stress, nutrient
uptake by plants is reduced. Therefore, nitrogen management requires special attention.
Nitrogen should not be applied in a single large dose; instead, it should be split into 3—4
applications and applied after rainfall or irrigation. Phosphorus should be applied at the time
of sowing near the seed or root zone. Potassium enhances drought tolerance and should be
applied as per soil test recommendations. Micronutrient deficiencies such as zinc, iron, and
boron should be corrected through soil or foliar application. In acidic soils, lime application
@ 3-4 g/ha is recommended, while in sodic soils, gypsum should be used for soil

amelioration.

3. Foliar Nutrition: When soil moisture is low, roots are unable to absorb sufficient

nutrients. In such situations, foliar application is highly effective. Spray 2% (20 g per litre of



water) urea during the vegetative stage, 2% (20 g per litre of water) DAP at flowering stage,
and 1-2% (10-20 g per litre of water) potassium nitrate or potassium chloride during grain
formation. Foliar application of micronutrients improves crop strength and productivity. For
example, boron @ 0.2% (2 g per litre of water) and zinc sulphate @ 0.5% (5 g per litre of
water) should be sprayed during flowering and grain filling stages. These practices help
correct nutrient deficiencies, reduce pollination failure, improve grain filling, and minimize

flower and fruit drop.

4. Organic Manures and Integrated Nutrient Management: Enhancing soil organic matter
is highly beneficial during El Nino conditions. Organic matter improves soil water-holding
capacity and promotes microbial activity. Farmers should regularly apply farmyard manure,
compost, and vermicompost. Crop residues should be incorporated into the soil instead of
being burned. Green manuring crops such as dhaincha and sunhemp help improve soil
fertility. The use of biofertilizers like Rhizobium, PSB, and Trichoderma enhances nutrient
availability. Integrated Nutrient Management (INM), which combines organic and inorganic

sources, is the best approach to sustain soil fertility.

5. Soil Moisture Conservation Practices: Maintaining soil moisture is critical during El
Nino conditions. Crop residues should be used as mulch to reduce evaporation losses.
Reduced tillage or zero tillage helps maintain soil structure and conserve moisture. Field
bunding, contour bunding, and water harvesting structures help conserve rainwater. During
drought, limited irrigation should be provided at critical crop stages such as flowering and

grain filling. Timely weed control is also essential, as weeds compete for water and nutrients.

6. Crop Diversification and Cropping Systems: Crop diversification is an effective strategy
to mitigate El Nino impacts. Farmers should adopt short-duration and drought-tolerant crops
such as millets, pulses, and oilseeds. Intercropping systems like maize + pigeon pea or
groundnut + black gram help reduce risk and stabilize income. Leguminous crops fix
atmospheric nitrogen, thereby improving soil fertility and reducing dependence on chemical

fertilizers.

Conclusion: El Nino-induced climatic variability poses serious challenges to agriculture and
soil health. However, by adopting scientific soil management practices, its adverse effects can
be significantly minimized. Soil test-based nutrient management, use of organic inputs, foliar

nutrition, moisture conservation, and crop diversification can help farmers achieve stable



yields even under stress conditions. Ultimately, healthy soil is the foundation of sustainable

agriculture and long-term food security.
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