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Agriculture is the beating heart of Bihar’s economy—but today, it beats under increasing stress. More 

than 70% of the state’s population relies on farming for income, food, and social security. Yet the 

sector faces an existential threat: a shifting climate that is pushing farmers into deeper cycles of loss, 

migration, and dependency. The situation is worsening amidst increasing and sudden outbursts of 

extreme weather events in this vulnerable tract. 

In Bihar, floods routinely submerge the northern plains, destroying paddy fields and displacing farm 

families. Simultaneously, droughts parch the southern districts, disrupting sowing schedules and 

damaging kharif crops. Add to those rising temperatures and erratic monsoon, and you have a perfect 

storm threatening one of India’s most agriculture-dependent states. 

According to data from the Bihar State Disaster Management Authority (BSDMA) and NITI 

Aayog, Bihar incurs an estimated ₹6,000 to ₹8,000 crore in agricultural losses annually due to 

climate-related shocks.[1][2] These are not just farm-level setbacks—they undermine rural income, 

state GDP, food systems, and long-term development. 

But amidst these challenges, a quiet agricultural transformation is unfolding: climate-smart agriculture 

(CSA) is beginning to reshape Bihar’s future. 



 

From Risk to Resilience: The Rise of Climate-Smart Farming 

In districts like Samastipur and Vaishali, farmers are no longer surrendering to the flood. Instead, they 

are planting Swarna Sub-1—a flood-tolerant rice variety that survives 14 days underwater. In Gaya 

and Nalanda and elsewhere in southern districts, where heatwaves once decimated maize 

crops, Shaktiman-5 continues to yield during 44°C spells. These outcomes are not anomalies—they 

are evidence that climate resilience works. 

Climate-smart agriculture (CSA) is a holistic approach to farming that integrates adaptation, 

sustainability, and innovation. It aims to boost productivity while improving resource efficiency and 

reducing exposure to weather risks, and lowering greenhouse gas emissions It has already 

demonstratedtangible benefits, enhanced farm income, supporting ecosystem services. For example, 

terminal heat stress can be escaped through earlier planting of wheat by 10-15 days under Zero tillage 

(ZT), Additionally, ZT combined with crop residue retention is reported to enhance water use 

efficiency, soil heath and overall system productivity. 

Leading this transformation is Dr. Rajendra Prasad Central Agricultural University (RPCAU) in 

Samastipur—one of Bihar’s most important public agricultural institutions. Over the past five years, 

RPCAU has released 23 stress-resilient crop varieties, including rice, maize, and pulses suited to 



Bihar’s agro-climatic zones.[3], enhancing coping mechanism of farmers against climate-induced 

risks in agriculture. 

Its scientists have developed Rajendra Baby Corn-1, Rajendra Pop Corn-1, and Shaktiman-5—

hybrids that require shorter growing cycles, tolerate heat and moisture stress, and are nutrition-

enhanced. The university has also trained more than 40,000 farmers in CSA practices, many of them 

smallholders, women, and youth from climate-vulnerable communities. 

Importantly, RPCAU is not only focusing on crops—it is pioneering carbon-smart agriculture. In 

partnership with Indian Space Research Organisation (ISRO), the university is installing an eddy 

covariance tower to monitor real-time CO₂ and water vapor flux from soil and vegetation.[3] This will 

help Bihar measure the carbon sequestration capacity of its farms and inform future green financing 

mechanisms as well as support future space-based agricultural mission led by RPCAU 

Such innovation shows that resilience is not reactive—it’s proactive. It is not merely about damage 

control, but about preparing farmers to thrive despite adversity. 

Economic Stability Begins in the Field 

Why should CSA matter to policymakers and economists? Because the returns go far beyond the 

farm. 

According to estimates by NICRA and RPCAU, scaling CSA across Bihar could raise the state's 

Gross State Domestic Product (GSDP) by 2–3% over the next five years.[4] This happens through 

more stable farm output, higher rural demand, and reduced volatility in agri-based trade. 

CSA also reduces the government’s fiscal burden. Instead of spending hundreds of crores annually on 

emergency relief and input subsidies, Bihar can redirect resources to climate-resilient irrigation, rural 

infrastructure, and health. These long-term investments would improve both development outcomes 

and budget sustainability 

Additionally, CSA enhances credit access and financial inclusion. A farmer who uses CSA is more 

likely to have consistent yields and lower input costs. This makes them more creditworthy, allowing 

banks and microfinance institutions to offer loans, insurance, and mobile payments with reduced risk. 

But perhaps the most transformative economic benefit of CSA is the diversification of livelihoods. By 

integrating livestock, agroforestry, and kitchen gardens, farmers can reduce their dependence on 

mono-cropping and generate year-round income. This model is especially effective for women, who 

often manage backyard poultry and home-based nutrition gardens, and rural youth, who are 

increasingly involved in drone spraying, agri-entrepreneurship, and climate advisory services. 

The Cross-Border Climate Equation: Why Transboundary Flood Management Matters 

Yet even the most climate-smart farm in Bihar is vulnerable to what happens upstream. The Kosi, 

Gandak, and Bagmati rivers—all lifelines for irrigation—originate in Nepal. During the monsoon, 

sudden cloudbursts or glacial lake overflows upstream can unleash catastrophic floods downstream. 

The 2008 Kosi flood displaced 3 million people and caused over ₹14,000 crore in damage. 

This makes transboundary flood management a non-negotiable element of Bihar’s climate resilience 

strategy. 



In recent years, India and Nepal—supported by the International Centre for Integrated Mountain 

Development (ICIMOD)—have built community-based early warning systems (CBEWS) across the 

Koshi basin.[5] These systems collect upstream rainfall and river level data, alerting downstream 

villages 8–24 hours in advance. 

Bihar is already seeing benefits. In districts like Supaul and Sitamarhi, farmers have been able to 

harvest early or evacuate in time because of these warnings. Such systems must now be integrated 

directly into agri-extension services, ensuring that smallholders—not just administrators—have access 

to life-saving information. 

In parallel, regional programs under UNESCAP’s TROSA (Transboundary Rivers of South 

Asia) initiative have proposed cooperative flood governance models, farmer-to-farmer networks, and 

basin-wide data sharing protocols.[6] If embedded into state policy, these mechanisms can help Bihar 

align its local CSA efforts with regional hydrological security. 

Climate resilience in Bihar, in other words, must flow both within and beyond its borders. 

Building the Foundation for Bihar’s Climate Economy 

NITI Aayog’s annual reports have repeatedly emphasized that Eastern India holds the key to India’s 

inclusive growth. For this to happen, Bihar must become an agriculture-led, climate-smart success 

story. 

RPCAU has laid the scientific foundation. NICRA and the State Action Plan on Climate Change 

(SAPCC) have provided the roadmap. Now is the time to integrate these into district-level action—

with scaled funding, skill training, and private sector participation. 

CSA must become a core pillar of Bihar’s economic and climate policy, not just its agricultural 

strategy. It must be aligned with public procurement, Minimum Support Price (MSP) reforms, agri-

insurance, and job programs like MGNREGA. 

In doing so, Bihar can reduce climate risk while building rural prosperity, ensuring that resilience is 

not just a policy term—but a lived experience for millions. 

Final Word: Resilience Is the New Green Revolution 

Bihar’s history is deeply tied to the rivers that nourish—and sometimes punish—it. But its future 

depends on how it adapts. 

Climate-smart agriculture offers a path forward that is scientifically grounded, economically sound, 

and socially just. It improves yields and dignity. It supports growth and stability. Moreover, it 

empowers vast majority of marginal farmers and farm women. It prepares Bihar for a future where 

floods may be fiercer and droughts deeper—but where its farmers stand ready. 

With the right investments in science, systems, and cross-border cooperation, resilience can become 

Bihar’s next green revolution. 
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