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Introduction

Climate variability has become a defining feature of rural life in Maharashtra,
reshaping risks and returns in agriculture. Irregular onset and withdrawal of the
monsoon disturb sowing calendars and input use. Long dry spells within the monsoon
season lead to moisture stress and partial crop failure. Unseasonal rains during
flowering and harvest damage standing crops and stored grains. Rising temperatures
intensify evapotranspiration and shorten crop growth periods. Heat waves threaten
human and livestock health while lowering labour productivity. Localized cloudbursts
trigger flash floods and soil erosion on fragile slopes. Hailstorms, though brief,
devastate orchards and pulses in minutes. Increased pest and disease incidence
follows weather volatility and warmer nights. Groundwater recharge becomes
uncertain as rainfall turns erratic in space and time. Tank and canal systems struggle
when catchments receive uneven precipitation. Market volatility deepens when
weather shocks disrupt supply chains and prices. Repeated shocks aggravate debt,
stress, and migration among smallholders. Building climate-resilient agriculture is thus
central to livelihoods, nutrition, and rural stability.

Maharashtra at a glance

Maharashtra spans the Konkan coast, Western Ghats, Deccan plateau, Marathwada,
and Vidarbha. Agro-climates range from high-rainfall Konkan to semi-arid interiors.
Rainfed farming dominates large tracts of Marathwada and parts of Vidarbha. Major
food grains include jowar, bajra, paddy, wheat, tur, and gram. Commercial crops span
cotton, soybean, sugarcane, and horticulture. Irrigation is concentrated in canal and
well systems with wide regional gaps. Urban growth around Mumbai—Pune coexists
with drought-prone rural belts. Transport corridors link farms to markets but post-
harvest losses remain high. Water stress and groundwater depletion are recurrent
concerns. Farmer incomes depend on both monsoon performance and market prices.
Public programs target irrigation, insurance, and input support. Climate shocks often
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offset these gains for small and marginal farmers. Strengthening climate services and

local institutions is an urgent priority.

Indicators showing irregular climatic factors

Erratic Monsoon Onset and Withdrawal

Delayed onset postpones sowing and compresses crop calendars.
Early withdrawal cuts grain filling and reduces vyields.
Farmers face re-sowing costs and seed scarcity.

Insurance and credit cycles often misalign with reality.
Intra-Season Dry Spells

Two—-three week breaks within monsoon cause moisture stress.
Millets and pulses abort flowers, cereals show poor tillering.
Livestock fodder availability declines sharply.

Well levels drop, raising irrigation costs.

Unseasonal Rains at Harvest

Sudden showers lodge crops and sprout grains.

Quality discounts at mandis reduce farm-gate prices.

Storage losses rise due to dampness and fungi.

Household food stocks get compromised.

Rising Heat and Heat Waves

Higher maximums speed up crop phenology prematurely.
Milk yield and animal health deteriorate under heat stress.
Human labour capacity declines during peak farm operations.
Irrigation demand spikes, straining scarce water.

Localized Cloudbursts and Flash Floods

High-intensity rain erodes topsoil and nutrients.

Field bunds and village roads breach, isolating hamlets.
Input bags, seed, and stored produce get washed away.
Repair costs divert cash from productive uses.

Hailstorms and Extreme Gusts

Hail shatters leaves, pods, and fruit in minutes.

Wind damage causes lodging and branch breakage.
Orchards suffer multi-year recovery lags.

Insurance assessment is often delayed and partial.
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Warmer Nights and Pest Surge

Elevated night temperatures aid pest and pathogen survival.

Longer breeding windows increase infestation cycles.
Pesticide costs and resistance risks escalate.

Yield variability widens even in normal rain years.
Spatial Rainfall Skew and Fragmentation
Neighbouring blocks receive opposite rainfall extremes.
Canals fill unevenly; tank chains break down.

Water disputes rise as sources become unreliable.
Community coping capacity gets stretched thin.
Groundwater Recharge Uncertainty

Short, intense rains run off without percolation.
Wells fail late kharif and rabi sowings.

Energy use rises for deeper pumping.

Drinking water security competes with irrigation.

Farmers life due to irregular climatic factors

Income Instability and Debt

Yield shocks reduce cash flows and repayment capacity.
Borrowing shifts from banks to costly informal sources.
Interest burdens snowball after back-to-back bad seasons.
Asset sales and mortgaging become coping defaults.
Input Use and Wastage

Re-sowing doubles seed, labour, and fertilizer bills.
Mismatched rainfall wastes basal nutrients and pesticides.
Farmers cut doses later, risking further yield loss.
Confidence in recommended practices declines.

Food and Nutrition Stress

Households downshift diet diversity in lean months.

Milk and pulse intake falls with fodder and crop loss.
Women often reduce meals first to buffer children.
Seasonal migration interrupts child schooling.

Water Workload and Health

Longer treks for safe water raise drudgery.
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Heat exposure increases dehydration and illness.
Time lost reduces farm and off-farm earnings.
Medical expenses crowd out productive spending.

e Labour and Migration Dynamics
Local wage work dips when farms cut operations.
Distress migration to cities rises post-harvest shocks.
Skills mismatch limits earnings at destinations.
Social networks strain under repeated moves.

e Psycho-social Stress
Uncertainty fuels anxiety, insomnia, and conflict.
Men and women experience stress differently.
Limited counselling and stigma hinder help-seeking.
Community cohesion erodes after repeated losses.

e Gendered Burdens
Women juggle water, fuel, care, and on-farm tasks.
Access to credit, land titles, and advisories is lower.
Income control narrows as losses mount.
Self-help groups become key resilience anchors.

e Market and Price Risks
Weather-damaged quality fetches steep discounts.
Transport disruptions raise transaction costs.
Speculative swings amplify post-shock price drops.
Farmer bargaining power weakens without storage.

e Adaptation Investment Gap
Smallholders lack capital for drip, shade, and storage.
Scheme access is complex and transaction-heavy.
Collective assets need strong local institutions.
Patchy success reduces willingness to risk new methods.

Conclusion

ISSN No. 2456-1665

Irregular climatic factors now shape Maharashtra’s agrarian outcomes as much as

inputs and markets. The pattern is not one of single disasters but overlapping stresses

across seasons and spaces. Rain timing, heat spikes, and extreme events jointly

depress yields and raise costs. Livelihood risks spill into nutrition, health, education,
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and gender equity. Conventional relief alone cannot offset compounding climate and

market shocks. Resilience demands water stewardship, soil health, climate-smart

seeds,

credit

and timely advisories. Risk sharing must improve via responsive insurance,
flexibility, and storage. Collective action through FPOs and watershed

institutions can scale adaptation. Public investment should prioritize drought-proofing,

climate services, and last-mile delivery. A resilient rural Maharashtra will emerge from

aligning science, markets, and community capacity.
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