
 

Agri Magazine 
(International E-Magazine for Agricultural Articles)  

Volume: 03, Issue: 10 (October, 2026) 

Available online at http://www.agrimagazine.in   
  ©Agri Magazine, ISSN: 3048-8656 

 

 
 

Agri Magazine ISSN: 3048-8656 Page 46 

Harvesting Hope: How Climate-Smart Farming is Saving 

Bengal’s Saline Coast 
*Surja Barik, Aaheli Pal, Sreya Mandal and Esha Bag 

Division of Agronomy, School of Agriculture and Rural Development, Ramakrishna 

Mission Vivekananda Educational & Research Institute, Narendrapur Campus, 

Kolkata, West Bengal - 700103, India 
*Corresponding Author’s email: surjabarik04@gmail.com 

 

he coastal saline zone of West Bengal, including the iconic Sundarbans, stands on the 

frontlines of climate change. For local farmers, creeping soil salinity, seawater intrusion, 

violent cyclones, and increasingly erratic rainfall are daily threats to their survival. These 

harsh realities have trapped rural communities in a highly vulnerable cycle: relying heavily 

on a single monsoon-fed rice crop, while leaving fields largely barren during the dry winter 

season due to severe freshwater scarcity. But a powerful lifeline is emerging through 

Climate-Smart Agriculture (CSA). Rather than fighting a losing battle against nature, CSA 

equips farmers to adapt and thrive. It involves outsmarting the elements by adopting modern 

salt-tolerant seed varieties, actively harvesting rainwater, and using innovative “land shaping” 

techniques to improve drainage and store freshwater. Crucially, CSA breaks the traditional 

“rice-only” habit. By introducing short-duration pulses, oilseeds, and winter vegetables, 

farmers can transform saline fallow lands into year-round productive assets. Furthermore, 

integrating these diverse crops with backyard fisheries, livestock, and agroforestry builds a 

resilient safety net, ensuring stable incomes even when extreme weather strikes. Digital tools 

like localized weather advisories also put critical decision-making data directly into growers' 

hands. However, making this resilient vision a widespread reality requires overcoming high 

initial costs, fragmented landholdings, and limited extension services. By delivering 

affordable, location-specific interventions and strong institutional support, Bengal’s 

vulnerable coastal shores can be transformed into a sustainable engine of rural prosperity and 

lasting hope. 
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Introduction 
Global climate change is rapidly reshaping agricultural landscapes, but nowhere is this 

ecological shift felt more severely than in the coastal saline zone of West Bengal. Anchored 

by the fragile and dynamic ecosystem of the Sundarbans, this region stands on the frontlines 

of a climate crisis. Here, shifting temperatures and erratic rainfall are compounded by 

extreme localized threats: tidal flooding, violent cyclones, seawater intrusion, and rapidly 

escalating soil salinity. For generations, farmers in this deltaic region have walked an 

ecological tightrope. The traditional farming model is heavily dependent on a single Kharif 

(monsoon) rice crop, grown when rainwater is abundant enough to dilute soil salts. However, 

once the monsoon retreats, severe freshwater scarcity and salt-crusted soils make winter 

(Rabi) cultivation nearly impossible. This monoculture trap results in low cropping intensity, 

leaving farm incomes stagnant and communities highly vulnerable to the slightest weather 

anomaly. 
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To secure the future of coastal agriculture, traditional farming must evolve. Enter Climate-

Smart Agriculture (CSA) a scientifically grounded, multi-dimensional approach designed to 

boost productivity while actively buffering against climate shocks. By blending modern 

agricultural science with ecological management, CSA offers a comprehensive toolkit: from 

breeding salt-tolerant crop varieties and deploying precision water management, to shifting 

toward robust Integrated Farming Systems (IFS). This article explores the unique agricultural 

bottlenecks strangling West Bengal’s coastal zones and outlines how targeted, climate-smart 

strategies can transform these vulnerable landscapes into sustainable, year-round engines of 

food security and livelihood resilience. 

The Geography of Risk and the Accelerating Climate Threat 
The Ganges delta, encompassing the Sundarbans and its adjoining coastal plains, is a 

landscape defined by extremes. The region is characterized by low-lying, poorly drained 

alluvial soils that face a constant, dual threat: devastating waterlogging during the monsoon 

and extreme freshwater scarcity during the dry months. The greatest invisible enemy here is 

salt, which infiltrates the land from multiple fronts: tidal surges, creeping seawater intrusion, 

and saline groundwater that rises to the surface through capillary action when the topsoil 

dries. While the heavy monsoon rains temporarily wash the salt away, the dry winter season 

pulls it back up, turning once-fertile fields into toxic, salt-crusted wastelands. Today, this 

already delicate ecological balance is buckling under the accelerating weight of climate 

change. Rising sea levels and the increasing frequency of severe cyclones are driving highly 

destructive storm surges deeper inland, inundating freshwater ponds and ruining soil fertility 

for years. Simultaneously, erratic rainfall patterns are upending traditional farming calendars. 

Sudden, heavy downpours cause immediate flooding, while prolonged dry spells exhaust the 

already limited freshwater reserves, making it nearly impossible for seeds to germinate or 

crops to survive. Confronted by these escalating compounding threats, breaking the 

traditional farming mold is no longer just an option for coastal farmers; it is an absolute 

necessity for survival. 

Breaking the Cycle: The Role of Climate-Smart Agriculture 

Historically, coastal farmers have adapted to this harsh environment by relying entirely on the 

monsoon. They plant a single crop of Kharif rice when rainwater is abundant, leaving the 

land entirely fallow during the dry winter. The widespread use of long-duration rice varieties 

worsens this monoculture trap. Because these traditional crops take so long to mature, they 

delay the harvest, leaving farmers with zero time or residual soil moisture to plant a second 

winter (Rabi) crop. Climate-Smart Agriculture (CSA) fundamentally disrupts this cycle of 

vulnerability. By shifting to medium-duration rice varieties, farmers can harvest earlier, 

unlocking a critical window to plant a second crop while the soil still holds moisture. 

Coupled with climate-smart agronomic practices, farmers can then introduce pulses, oilseeds, 

and vegetables suited to the remaining soil conditions. This not only maximizes land use and 

breaks the dependency on a single monsoon harvest, but it also creates multiple streams of 

income, ensuring that a single extreme weather event does not wipe out a family's entire 

livelihood. 

The Blueprint for Resilience: Core Climate-Smart Strategies 
To survive and thrive in the coastal saline zone, farming can no longer rely on guesswork or 

outdated traditions. Climate-Smart Agriculture (CSA) deploys a combination of biological 

interventions, hydrological engineering, and soil rehabilitation to build a resilient farming 

system. Here are the core scientific strategies driving this transformation: 

1. Biological Defense: Deploying Climate-Ready Genetics The first line of defense against a 

hostile climate is genetic. Traditional rice varieties are highly susceptible to sudden flooding 

and salt stress. By transitioning to scientifically bred, climate-resilient cultivars, farmers can 

drastically reduce their risk. For example, submergence-tolerant rice varieties like Swarna-

Sub1 and CR Dhan 801 can survive underwater for days during cyclone-induced floods, 
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while Sahbhagi Dhan is optimized for drought-prone spells. Beyond rice, adopting stress-

tolerant pulses (such as Pusa Vishal mungbean) allows farmers to capitalize on the limited 

soil moisture available during the dry winter (Rabi) season, securing a second harvest where 

conventional crops would fail. 

2. Hydrological Engineering: Mastering Water and Topography In the Sundarbans, 

managing water means managing salt. The scientific solution lies in Land Shaping—

mechanically altering the farm's topography into a calculated system of raised beds, ridges, 

furrows, and farm ponds. This serves a dual purpose: it harvests precious monsoon rainwater 

for winter irrigation, and it elevates the root systems of sensitive crops above the 

waterlogged, saline soil surface. 

Furthermore, harvested freshwater is utilized for a critical process known as leaching. By 

applying good-quality freshwater to the fields through efficient micro-irrigation (drip or 

sprinkler systems), farmers can physically "wash" excess accumulated salts downward, 

pushing them safely below the active root zone of the crops. 

3. Precision Diagnostics and Soil Rehabilitation: A cornerstone of CSA is regular, 

precision soil and water testing. By monitoring Electrical Conductivity (EC) and soil pH, 

alongside testing irrigation water for Total Dissolved Solids (TDS) and Sodium Adsorption 

Ratio (SAR), farmers can accurately map the toxicity of their fields and apply targeted soil 

amendments. 

To rehabilitate degraded soils, CSA heavily promotes the use of organic matter (farmyard 

manure, compost, and crop residues). Organic matter acts as a biological sponge, improving 

soil structure, enhancing water-holding capacity, and buffering roots against salt damage. 

4. The Science of Mulching: One of the most cost-effective and scientifically elegant 

climate-smart practices is mulching. Covering the soil surface with crop residues does more 

than just conserve moisture. In coastal zones, intense sun evaporates surface water, which 

triggers a "capillary action" that pulls highly saline groundwater up to the surface, leaving a 

toxic salt crust. A thick layer of mulch physically blocks this evaporation, breaking the 

capillary rise and keeping the root zone hospitable for plant growth. 

5. Ecosystem Synergy through Integrated Farming: Ultimately, the goal of CSA is to 

eliminate the risks of a single-crop failure. Integrated Farming Systems (IFS) weave crop 

cultivation, livestock, fisheries, and agroforestry into a single, closed-loop ecosystem. In this 

model, farm waste is endlessly recycled: livestock manure becomes organic fertilizer, crop 

residues serve as animal feed, and farm ponds provide both fish and vital irrigation water. 

This ecological synergy drastically lowers the cost of external fertilizers and creates a 

diversified economic safety net that is highly resilient to climate shocks. 

Strategic Crop Diversification: Breaking the Monoculture Trap 
The traditional “rice-fallow” system, where fields remain completely barren post-monsoon 

due to salt accumulation and water stress, is a primary driver of economic instability in the 

region. The climate-smart alternative is strategic crop diversification. By transitioning away 

from a singular reliance on Kharif rice, farmers can deploy salt-resistant crops, optimize 

residual soil moisture, and utilize harvested rainwater to keep their lands productive year-

round. 

Choosing the right crop rotation is highly dependent on the specific micro-environment of the 

farm. Below is a breakdown of successful, location-specific cropping systems currently 

transforming the coastal belt: 

Table 1: Climate-Smart Crop Diversification Strategies in Coastal West Bengal 

Cropping 

System 

Ideal 

Location / 

Condition 

Current Status & Agronomic Impact 

Rice–

Mustard–

Jute 

Hasnabad 

(North 24 

Parganas) 

Widely documented; maximizes year-round land utilization and 

provides diverse income streams. 
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Cropping 

System 

Ideal 

Location / 

Condition 

Current Status & Agronomic Impact 

Rice–

Pulses 

Basanti & 

less-saline 

pockets 

Highly effective; utilizes residual winter moisture for hardy 

pulses like khesari, restoring soil nitrogen. 

Rice–

Vegetable

s 

Areas with 

freshwater 

access 

High-income generator; winter cultivation of chilli, potato, 

brinjal, and gourds using precision irrigation. 

Rice–Boro 

Rice 
Gosaba 

Practiced selectively where harvested pond water is sufficient to 

support a second rice cycle. 

Rice–Fish 

/ 

Aquacultu

re 

Low-lying 

Sundarban 

fields 

Established synergy; aquatic environments provide organic 

nutrition to the rice while yielding a high-value protein crop. 

Rice–

Cotton 

Highly saline 

rice-fallows 

An emerging success (spearheaded by ICAR-ATARI, Nimpith); 

short-duration cotton is proving highly profitable on otherwise 

barren salt tracts. 

The Closed-Loop Economy: Integrated Farming Systems (IFS) 
To truly build climate resilience, farms must mimic natural ecosystems. Integrated Farming 

Systems (IFS) combine multiple enterprises such as crops, dairy, poultry, fisheries, and 

agroforestry into a single, self-sustaining loop where the waste of one component becomes 

the fuel for another. For instance, a Crop + Livestock + Fishery model drastically reduces a 

farmer's reliance on expensive external inputs. Crop residues feed the cattle, cattle dung 

generates biogas and vermicompost, and poultry droppings fertilize the fish pond. The pond, 

in turn, provides life-saving irrigation water for winter crops. If a sudden storm damages the 

rice harvest, the farmer is not left destitute, as the livestock and fisheries provide a robust 

economic safety net. 

 
Fig 1: Integrated farming system Model for Costal Saline zone of West Bengal 
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Digital Agriculture: Empowering the Modern Farmer 
Building livelihood resilience is no longer just about physical labor; it is about data. Digital 

and precision agriculture are taking the guesswork out of coastal farming. Today, Geographic 

Information Systems (GIS) and remote sensing are being utilized to map real-time soil 

salinity and monitor crop health from above. On the ground, affordable soil-moisture sensors 

and mobile agro-meteorological advisories deliver hyper-local weather forecasts directly to 

farmers' smartphones. This allows them to precisely time their planting, apply exact fertilizer 

doses, and schedule micro-irrigation only when necessary, conserving every drop of precious 

freshwater while protecting their yields from sudden climatic shifts. 

Roadblocks and the Path Forward 
Despite the clear benefits, scaling Climate-Smart Agriculture across West Bengal’s coastal 

zone faces real-world hurdles. Farmers are constrained by highly fragmented landholdings, 

the steep initial costs of earth-moving for land shaping, and a lack of access to quality seeds 

and advanced micro-irrigation tech. Furthermore, weak extension services often leave rural 

farmers disconnected from the latest scientific breakthroughs. Future agricultural research 

and policy must bridge this gap. The focus must remain heavily on breeding “multi-stress 

tolerant” crops (capable of surviving floods, heat, and salt simultaneously), designing ultra-

low-cost rainwater harvesting structures, and leveraging AI-based localized weather 

advisories. 

Conclusion 
The coastal saline zone of West Bengal is at a critical ecological crossroads. The 

compounding threats of rising soil salinity, severe freshwater scarcity, and devastating 

cyclones have made traditional farming methods economically and environmentally 

unsustainable. However, Climate-Smart Agriculture offers a proven, science-backed roadmap 

to survival and prosperity. By aggressively adopting salt-tolerant varieties, engineering the 

land to capture freshwater, diversifying crops, and embracing closed-loop integrated farming, 

coastal communities can turn their harshest vulnerabilities into strengths. The transition 

requires robust institutional backing, affordable technology, and active farmer participation. 

With these elements in place, the salty shores of West Bengal can be transformed from a 

landscape of climate vulnerability into a thriving model of agricultural resilience and 

enduring rural hope. 
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