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1. Introduction: 
              Agriculture in India has always been a complex interplay of ecology, economy, and 

tradition. However, with the increasing fragmentation of landholdings, particularly in states 

like West Bengal, farmers are under constant pressure to make ends meet. The average size of 

operational landholdings in India has declined from 2.28 hectares in 1970-71 to 1.08 hectares 

in 2015-16, and in West Bengal, over 96% of farmers are classified as small or marginal, 

owning less than 1 hectare of land. This poses a huge challenge to income sustainability in 

agriculture. 

              In this context, Multi-layered Organic Farming (MLOF) emerges as a promising 

strategy. It not only addresses the issue of space optimization but also improves soil health, 

biodiversity, and income resilience. By integrating diverse crops in a vertical structure and 

avoiding costly chemical inputs, MLOF can revolutionize how agriculture is practiced in small 

plots, thereby significantly enhancing farmers' earnings and well-being. 

 

2. Understanding Multi-layered Organic Farming 

 
What is Multi-layered Farming? 

             Multi-layered or multi-tier farming refers to cultivating different crops of varying 

heights, root systems, and nutrient needs in the same piece of land simultaneously. For 

example, a four-layer model might consist of: 

1. Tall Trees like coconut or areca nut (upper layer) 

2. Medium Height Fruit Plants like banana, papaya, or guava (middle layer) 

3. Shrubs/Vegetables like tomato, brinjal, okra (lower layer) 

4. Ground Creepers or root crops like ginger, turmeric, spinach (ground/underground 

layer) 

This technique mimics the natural forest ecosystem where diverse flora coexist, occupying 

different ecological niches. 

Organic Farming Principles 

             Organic farming avoids synthetic fertilizers and pesticides. Instead, it relies on natural 

compost, green manures, crop rotation, and biological pest control, ensuring long-term soil 

fertility and ecological balance. 

Integration: Multi-layered Organic Farming 

              When multi-layer farming is done organically, it creates a sustainable, low-input, 

high-output model. It maximizes the productivity of limited land area while maintaining 

ecological health. 

3. The Need for Multi-layered Organic Farming in West Bengal 
             West Bengal, with its fertile alluvial soil and high population density, has long been an 

agrarian state. However, the majority of its farmers are marginal and small landholders, often 
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cultivating less than one acre of land. In such a context, traditional mono-cropping practices—

largely dependent on chemical inputs and seasonal rainfall—are no longer economically viable 

or ecologically sustainable. The state is also witnessing the twin challenges of shrinking net 

sown area and degrading soil health due to excessive use of synthetic fertilizers and pesticides. 

At the same time, climate variability, erratic monsoons, and depleting groundwater resources 

are making farming more uncertain. In this fragile scenario, there is a pressing need for an 

alternative model that can ensure food security, year-round income, and ecological balance—

especially for farmers with fragmented holdings. 

              Multi-layered organic farming offers a powerful solution. By integrating diverse 

crops at different heights and depths, it maximizes land productivity, minimizes external inputs, 

and enhances climate resilience. Moreover, its alignment with organic principles restores soil 

fertility, reduces water use, and revives biodiversity. For a state like West Bengal, which has a 

rich tradition of agroecological knowledge, multi-layered organic farming presents a practical 

and culturally compatible pathway toward sustainable rural livelihoods and environmental 

regeneration. 

1. Fragmented Land Holdings 

              In West Bengal, due to generational subdivisions, most farmers operate on plots 

smaller than one acre. Traditional mono-cropping or seasonal cropping models are no longer 

sufficient to ensure year-round income. Multi-layered farming makes every inch of the land 

productive, vertically and temporally, thus increasing per-unit productivity. 

 

2. Declining Soil Health and Chemical Dependency 

              Decades of intensive farming using chemical inputs have degraded the soil, reduced 

microbial activity, and polluted water sources. Multi-layered organic farming rejuvenates soil 

using vermicompost, cow dung, green manure, and crop residues, promoting a closed-loop 

nutrient cycle. 

 

3. Income Instability and Climate Risks 

             Small farmers are most vulnerable to market price fluctuations and climate shocks like 

floods and droughts. With multiple crops across layers and seasons, crop failure in one layer 

doesn't result in total income loss. This diversification ensures income stability. 

 

4. Employment and Rural Livelihoods 

             Unlike mono-cropping, multi-layered systems require continuous care, harvesting, 

and processing, creating more on-farm employment opportunities. This can reduce 

migration from rural to urban areas. 

 

5. Consumer Demand for Organic Produce 

              With growing awareness, urban markets are increasingly seeking chemical-free 

organic products. West Bengal, with proximity to cities like Kolkata and a growing e-

commerce system, can benefit by connecting organic produce directly to consumers via Farmer 

Producer Organizations (FPOs). 

 

4. Benefits of Multi-layered Organic Farming 
              Multi-layered organic farming is more than just an alternative to conventional 

agriculture—it is a holistic approach that addresses the economic, environmental, and social 

challenges faced by small and marginal farmers. By combining organic practices with vertical 

space optimization, this system transforms limited land into a vibrant, self-sustaining 

ecosystem. 

              Unlike mono-cropping, which often depends heavily on external chemical inputs and 

offers seasonal returns, multi-layered organic farming ensures continuous production 

throughout the year. It enhances productivity per unit area by cultivating complementary crops 

at different heights and depths, while also restoring soil fertility and conserving water. Beyond 
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the field, it nurtures biodiversity, sequesters carbon, and fosters greater resilience to climate 

shocks. 

For regions like West Bengal—where fragmented landholdings, input costs, and ecological 

degradation are pressing concerns—the benefits of multi-layered organic farming are 

particularly significant. This model not only improves the sustainability of agriculture but also 

empowers farmers by reducing their dependence on costly inputs and external markets. 

In the sections that follow, we explore the diverse and interconnected benefits of this approach, 

spanning environmental gains, economic viability, and space optimization. 

 

    1. Space Optimization 

• Conventional farming systems, especially in rural India, often revolve around mono-

cropping—where a farmer grows a single crop like paddy (rice) during the monsoon or 

wheat in winter. This results in underutilization of land for most of the year and yields 

only seasonal income. In contrast, multi-layered organic farming transforms the same 

land into a dynamic, year-round production system by making the most of both 

horizontal and vertical space. 

     a. Vertical Space Utilization 

             Multi-layered farming mimics a natural forest structure by growing crops at different 

heights and depths: 

• Ground level: Leafy vegetables, herbs, and legumes such as spinach, methi, and 

mustard. 

• Shrub level: Crops like tomatoes, brinjal, turmeric, and ginger. 

• Creepers: Climbing plants such as beans, bottle gourd, and cucumber use tree trunks 

or bamboo supports. 

• Tree level: Perennials like banana, papaya, moringa, or guava that bear fruit and provide 

shade. 

• Underground: Root vegetables like sweet potato, radish, and yam grow beneath the 

surface. 

This vertical integration maximizes the productive surface area of the land, allowing multiple 

crops to grow simultaneously in the same plot, and increases overall yield per square meter. 

    b. Continuous and Diversified Production 

              Instead of lying fallow between seasons, a multi-layered farm is always producing 

something: 

• Seasonal vegetables grow quickly and fill short-term gaps. 

• Perennial trees yield fruits year after year. 

• Creepers and shrubs often produce in staggered cycles, ensuring a continuous harvest. 

• This crop diversification not only ensures regular food supply and income but also 

reduces risk—if one crop fails, others compensate. 

     c. Microclimate Regulation 

             The stratified structure of the farm helps create a microclimate that benefits plant 

health and resource conservation: 

• Upper canopy trees reduce sunlight intensity and soil temperature, lowering 

evaporation rates. 

• The shade helps maintain soil moisture, reducing the need for irrigation. 

• Leaf litter and plant residues add to the organic mulch layer, further insulating the soil 

and promoting soil health. 

In this way, multi-layered farming not only optimizes land use but also creates a self-sustaining 

ecosystem—efficient, resilient, and suitable for smallholder farmers with limited land. 

 

    2. Input Cost Reduction 

• Organic inputs are mostly made on-farm: compost, neem-based pesticides, biofertilizers 

• Reduced dependency on external seeds and chemicals 
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• Many organic techniques (e.g., jeevamrit, panchagavya) use cow urine and dung—

readily available in rural Bengal. 

•  

    3. Enhanced Productivity and Income 

              A pilot in Nadia district (Source: Krishi Vigyan Kendra (KVK), Nadia) showed that 

farmers     practicing MLOF earned 2.5 to 3 times more than mono-crop farmers on the same 

land. Example breakdown from a 1-acre model: 

Crop Layer Produce (Yearly) Income (INR) 

Banana (middle) 2000 kg ₹40,000 

Brinjal (lower) 1500 kg ₹30,000 

Ginger (ground) 1000 kg ₹25,000 

Papaya (middle) 1000 kg ₹20,000 

Leafy Veg (base) 500 kg/month ₹60,000 

Total - ₹1,75,000+ 

Compare this with a mono-crop paddy income of ₹40,000-₹50,000 annually. 

It needs to be mentioned here that the Krishi Vigyan Kendra (KVK) in Nadia has received 

recognition for its sustainable agricultural practices. In March 2025, it became India's first Net 

Zero Certified Agricultural Hub. This achievement was due to the implementation of the Clean 

Food Net Zero (CFNZ) Model, which promotes pesticide-free farming and uses Novcom 

compost to reduce emissions while enhancing carbon sequestration in perennial plants. 

   4. Resilience to Pests and Climate Events 

             One of the most critical advantages of multi-layered organic farming (MLOF) lies in 

its inherent resilience to both pest infestations and unpredictable climate events—two of the 

most pressing threats to smallholder agriculture today. 

 

   a. Built-in Pest Resistance through Biodiversity 

             Conventional monoculture systems are often highly vulnerable to pest outbreaks 

because a single pest can destroy the entire crop in the absence of ecological checks. In contrast, 

MLOF promotes biodiversity by growing a mix of plant species across vertical layers, creating 

a more balanced and complex ecosystem. 

• Natural predators such as ladybugs, spiders, frogs, and birds find habitat and food 

within this diversified system and help regulate harmful pest populations naturally. 

• Companion planting (e.g., marigold with vegetables) can repel pests or disrupt their 

breeding cycles. 

• The variety of crops reduces the chances of pest concentration and transmission, as pests 

adapted to one crop may not thrive on others—breaking their lifecycle. 

    b. Reduced Disease Transmission 

Monocultures often facilitate rapid disease spread due to uniform plant genetics and close 

spacing. In MLOF: 

• Diverse crop species create physical and biological barriers that limit the movement of 

pathogens. 

• Varied plant roots and residues support a rich microbial life in the soil, which can 

suppress soil-borne diseases through competition and natural antagonism. 

   c. Micro-Climate Regulation 

The vertical structure of MLOF helps regulate the microclimate within the farm ecosystem: 

• Canopy trees and tall plants provide shade and wind protection to lower layers, 

shielding delicate crops from extreme heat, solar radiation, and dry winds—common 

during heatwaves and dry spells. 

• Ground cover crops and mulching reduce moisture loss and buffer temperature 

fluctuations at the soil level. 
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• Layered vegetation slows down water runoff and improves rainwater absorption 

during heavy rains, reducing erosion and waterlogging. 

 

  d. Climate Resilience and Crop Security 

             Due to the presence of multiple crops with different growing cycles and tolerance 

levels, farmers are less likely to face total loss during: 

• Droughts (deep-rooted or shade-tolerant crops survive), 

• Floods (raised beds or trees remain unaffected), 

• Storms or cyclones (diverse root systems reduce soil erosion and plant lodging), 

• Heatwaves (shade-tolerant crops thrive under canopy cover). 

             In essence, multi-layered organic farming creates a stable and self-regulating 

agroecosystem that can adapt to and buffer against environmental shocks—ensuring greater 

food security and risk reduction for small and marginal farmers. 

  5. Environmental Benefits 

              Multi-layered organic farming not only offers a sustainable livelihood model for small 

and marginal farmers but also contributes significantly to environmental conservation. Unlike 

conventional monoculture systems that often degrade natural resources, this approach mimics 

the structure of a natural forest by integrating trees, shrubs, herbs, and groundcover crops in a 

single farming unit. This layered system enhances ecological balance while optimizing land 

use. The environmental benefits are profound—ranging from long-term carbon storage and 

water conservation to the revival of local biodiversity. These advantages make multi-layered 

organic farming an ideal model for climate-resilient and environmentally responsible 

agriculture, especially in regions with fragmented landholdings like West Bengal. 

   a. Carbon Sequestration through Perennial Trees 

             Perennial trees such as fruit trees (e.g., mango, guava, banana) and timber species are 

a vital component of multi-layered organic farming. Unlike seasonal crops that are harvested 

and removed annually, perennial trees have long lifespans and accumulate biomass year after 

year. 

• How it works: These trees absorb atmospheric carbon dioxide (CO₂) during 

photosynthesis and store it in their trunks, branches, leaves, and root systems—a 

process known as carbon sequestration. 

• Why it's important: This helps reduce the overall carbon footprint of agriculture, 

mitigate climate change, and improve long-term soil health by adding organic matter 

through leaf fall and root turnover. 

  b. Reduced Water Use through Mulching and Shade Cover 

              Multi-layered farming creates a canopy of plants at different heights—from ground 

cover to tall trees—which naturally shades the soil. Combined with mulching practices 

(spreading organic materials like straw, leaves, or compost on the soil surface), this system 

greatly conserves water. 

• Shade Cover: Reduces soil temperature and prevents direct sunlight from evaporating 

surface moisture. 

• Mulching: Slows evaporation, suppresses weeds that compete for water, and enhances 

water retention in the root zone. 

• Result: Significant reduction in irrigation needs—an especially critical benefit in areas 

facing water scarcity. 

  c. Revived Biodiversity—Butterflies, Birds, Beneficial Insects 

              By avoiding chemical pesticides and fertilizers, and by cultivating a variety of plants 

at multiple levels, multi-layered organic farms provide a welcoming habitat for diverse life 

forms. 

• Pollinators like bees and butterflies return to farms where flowers are abundant and 

pesticides are absent. 

• Birds find nesting sites and food among the trees and shrubs. 
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• Beneficial insects such as ladybugs, spiders, and predatory wasps thrive and naturally 

control pests. 

• Overall Impact: A balanced ecosystem that supports natural pest control, enhances 

pollination, and creates a more resilient agricultural environment. 

 

5. Implementing MLOF in West Bengal: Challenges and Solutions 
             The potential of Multi-Layered Organic Farming (MLOF) to transform agriculture in 

West Bengal—especially for marginal and small-scale farmers—is immense. By maximizing 

land use, reducing input costs, and promoting year-round crop production, MLOF offers a 

sustainable alternative to conventional mono-cropping systems that are often economically and 

environmentally unsustainable. 

              However, widespread implementation of this model in West Bengal faces several 

structural, technical, and socio-economic challenges. Addressing these challenges requires a 

holistic and decentralized approach involving knowledge dissemination, financial support, 

institutional linkages, and community-based solutions. The following section explores four key 

challenges and offers realistic, field-tested solutions. 

Challenge 1: Knowledge and Training Deficit 

              Most farmers in West Bengal, particularly in rural and tribal areas, are unfamiliar with 

the principles and practices of MLOF. Generations of exposure to mono-cropping and 

chemical-based agriculture have created a knowledge gap that hinders the adoption of 

sustainable techniques. Many farmers are unaware of how to design a multi-tier cropping 

layout, choose compatible plant species, or maintain a functioning organic ecosystem. 

Solutions: 

• Capacity Building through KVKs and ICAR Institutes: 

              The network of Krishi Vigyan Kendras (KVKs), agricultural universities, and ICAR 

research stations in West Bengal should be mobilized to organize hands-on training sessions. 

These trainings should focus on farm layout design, crop selection, composting, mulching, and 

organic pest management. Special training modules can be developed in local languages for 

easy comprehension. 

• Model Demonstration Plots in Each Block: 

              A practical approach to demystifying MLOF is the establishment of demonstration 

farms in every block. These plots can showcase best practices, from the planting of perennial 

fruit trees to the layering of vegetables, herbs, and underground tubers. When farmers see 

results firsthand, their willingness to adopt increases significantly. 

• Peer-to-Peer Farmer Learning and Exposure Visits: 

               One of the most effective methods of diffusion is experiential learning. Farmers who 

have successfully implemented MLOF can act as resource persons for others. Organizing 

exposure visits to successful multi-layer farms in nearby districts can inspire confidence and 

provide replicable models. NGOs can play a pivotal role in coordinating these visits and 

building farmer-to-farmer support networks. 

Challenge 2: Initial Investment and Transition Period 

              Although MLOF is cost-effective in the long run, the initial setup—such as planting 

fruit trees, installing trellises for climbers, building composting units, or installing irrigation 

systems—may require capital that small farmers do not possess. Moreover, the transition 

period, where trees are still maturing and yields are stabilizing, may discourage adoption. 

Solutions: 

• Leverage Government Schemes (e.g., PKVY): 

              The Paramparagat Krishi Vikas Yojana (PKVY) under the Ministry of Agriculture 

provides financial assistance to promote organic farming clusters. Farmers can be encouraged 

to form 20-member groups to avail subsidies for organic inputs, certification, and infrastructure 

like compost pits and vermicompost units. 
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• Access to Microcredit via SHGs and Cooperative Banks: 

              Self-Help Groups (SHGs), cooperative societies, and rural banks can be roped in to 

extend small, collateral-free loans to farmers wanting to switch to MLOF. Government can 

create a special line of credit under NABARD or similar agencies focused on sustainable 

agriculture. 

• Utilize Corporate Social Responsibility (CSR) Funds: 

              Public and private companies operating in West Bengal, especially in agri-processing 

and manufacturing sectors, can allocate CSR funds to support the creation of community 

demonstration farms. These farms can double as learning centers and supply base for nearby 

organic markets. 

Challenge 3: Organic Certification and Market Access 

              Certification is often perceived as a bureaucratic hurdle. For smallholders, especially 

in remote areas, the cost and complexity of obtaining individual organic certification is a major 

barrier. Even when certification is achieved, farmers face difficulties in accessing premium 

markets that can reward their efforts. 

Solutions: 
• Promote Participatory Guarantee Systems (PGS): 

              The Participatory Guarantee System-India (PGS-India), supported by the Ministry 

of Agriculture, is a cost-effective and decentralized model of organic certification. It enables 

group certification based on mutual trust, transparency, and peer verification—making it ideal 

for rural farming clusters. Training farmers to maintain basic records and inspection protocols 

is essential for this to work smoothly. 

• Strengthen Farmer Producer Organizations (FPOs): 

              FPOs play a critical role in aggregation, branding, and collective bargaining. By 

bringing small farmers together, FPOs can lower input costs, negotiate better prices, and 

establish direct links with buyers. Dedicated FPOs for organic and MLOF produce should be 

supported through capacity building and marketing assistance. 

• Linkages with Local and Online Markets: 

             MLOF farmers should be integrated with urban organic stores, eco-conscious 

restaurants, weekend organic bazaars, and e-commerce platforms. Government and NGOs 

can help build these linkages and offer digital literacy training to enable participation in online 

sales portals. Initiatives like “Jaivik Kheti” (the national organic market portal) can also be 

used. 

Challenge 4: Water Management 

             While MLOF is more water-efficient than conventional systems, it still requires a 

reliable source of irrigation, especially during the dry season. In many parts of West Bengal, 

groundwater is either depleting or highly seasonal. Dependence on erratic monsoon rains makes 

multi-layer farming risky without proper water planning. 

 

Solutions: 

• Drip Irrigation with Solar Pumps: 

              Drip irrigation allows targeted watering, minimizing wastage and ensuring that water 

reaches root zones efficiently. Solar-powered pumps, supported under schemes like KUSUM, 

can ensure sustainable water access even in off-grid areas. Government should prioritize drip 

kits for organic farming clusters. 

• Promote Rainwater Harvesting: 

              Farmers should be encouraged to build small farm ponds, bunds, or rooftop 

harvesting systems to store rainwater. These can serve as backup sources during dry spells. 

Panchayats can be involved in designing community-level water conservation structures. 

• Mulching and Soil Moisture Retention Techniques: 

              Organic mulching using crop residues, dry leaves, or green manure helps reduce 

evaporation, suppress weeds, and enrich soil. Promoting cover cropping and minimum tillage 

can further improve water retention and reduce dependency on external irrigation. 
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Implementing multi-layered organic farming in West Bengal offers an innovative and 

sustainable path forward for its fragmented agricultural landscape. However, the transition from 

conventional to MLOF systems requires more than just awareness—it demands targeted 

interventions, institutional support, and a community-based approach to overcome the 

challenges of knowledge gaps, initial costs, certification, and water management. 

               By integrating the efforts of government agencies, research institutions, NGOs, 

farmers' groups, and the private sector, West Bengal can become a model for climate-resilient 

and economically viable organic farming in India. With proper planning and sustained support, 

MLOF has the potential to rejuvenate rural livelihoods, restore ecological balance, and ensure 

long-term food and nutritional security. 

 

6. Government Policies and Support Mechanisms 
             The successful implementation and scaling of Multi-layered Organic Farming (MLOF) 

in West Bengal cannot rely solely on farmer initiative. It requires strong institutional backing, 

long-term vision, and coordinated support from both the central and state governments. 

Fortunately, India has a growing ecosystem of policies and schemes that promote organic 

farming and rural development. While some programs are already in place, others can be 

adapted or newly introduced to specifically support MLOF in the socio-economic context of 

West Bengal—characterized by high population density, small landholdings, and ecological 

diversity ranging from plains to hill regions. 

              This section highlights four key areas where government policies and support 

mechanisms can play a catalytic role in mainstreaming multi-layered organic farming in the 

state. 

a. Paramparagat Krishi Vikas Yojana (PKVY) 

              The Paramparagat Krishi Vikas Yojana (PKVY) is the flagship central government 

scheme designed to promote organic farming in India. Launched by the Ministry of Agriculture 

and Farmers' Welfare, PKVY focuses on forming clusters of farmers who are trained in organic 

practices and supported with subsidies for inputs and certification. 

             Under PKVY, a group of at least 20 farmers cultivating a combined area of 20 hectares 

or more can form a cluster. These clusters are eligible for financial assistance up to ₹50,000 per 

hectare over three years. This amount can be used for buying organic inputs, setting up compost 

units, training, and acquiring certification through the Participatory Guarantee System 

(PGS). 

 

How it supports MLOF in West Bengal: 

• PKVY funds can be strategically used to develop multi-layered organic model plots 

in each block or agro-climatic zone. 

• Marginal areas like Sundarbans, Bankura, Purulia, and parts of Malda can 

particularly benefit from PKVY, where farming is already low-input and ripe for organic 

conversion. 

• The scheme can be aligned with self-help group models, with women farmers taking 

the lead in organic input preparation and micro-entrepreneurship. 

              However, awareness about PKVY remains low in many parts of rural Bengal. 

Proactive outreach, capacity building through Krishi Vigyan Kendras (KVKs), and 

decentralized implementation through Panchayati Raj Institutions can help unlock its full 

potential. 

b. Mission Organic Value Chain Development for North Eastern Region (MOVCD-NER) 

              The Mission Organic Value Chain Development for the North Eastern Region 

(MOVCD-NER) is another central government initiative designed to promote organic farming 

in hilly and tribal regions of India. Though it is geographically targeted at the Northeast, the 

core design and components of MOVCD can serve as a template for similar interventions in 

West Bengal's hill districts and tribal belts, especially in Darjeeling, Kalimpong, 

Alipurduar, and parts of Jalpaiguri and Jhargram. 
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MOVCD goes beyond farm-level support and includes: 

• Assistance for value chain development 

• Aggregation and post-harvest management 

• Creation of Farmer Producer Organizations (FPOs) 

• Marketing support for organic produce 

 

Adaptation for West Bengal: 

• A state-adapted version of MOVCD can be introduced for tribal and forest fringe 

regions, where land use is often diverse and conducive to multi-layered agroforestry. 

• High-value crops like cardamom, ginger, turmeric, medicinal plants, and tea, which 

grow well in hill and foothill zones, can be integrated into the MLOF model. 

• This approach can also revive traditional tribal agro-ecological knowledge, aligning 

development with cultural and ecological sustainability. 

The state government, in collaboration with NABARD and the Department of Agriculture, can 

advocate for a MOVCD-WB extension with central funding support. 

c. Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) 

             The Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) 

is one of the most powerful tools for supporting sustainable rural development. It guarantees 

100 days of wage employment to every rural household willing to work on public projects. 

While it is generally seen as a poverty alleviation scheme, its potential to support agricultural 

infrastructure—particularly for organic and multi-layered systems—is vast. 

Key activities under MGNREGA that can support MLOF: 

• Development of Composting Infrastructure: 

              Labor under MGNREGA can be used to dig vermicompost and NADEP pits, 

construct cow dung slurry tanks, and install bio-digesters for organic waste conversion. 

• Water Harvesting and Soil Conservation: 

              MLOF requires moisture retention and micro-irrigation support. MGNREGA funds 

can help build field bunds, check dams, contour trenches, and farm ponds to capture and 

retain rainwater. These structures are vital in drought-prone or laterite soil zones like Bankura 

and Purulia. 

• Plot-Level Infrastructure Development: 

              Works such as fencing, planting live hedges, or laying paths for easy access to multi-

tiered crops can be carried out using MGNREGA labor. This reduces the burden on individual 

farmers and contributes to communal infrastructure. 

To make this effective, convergence plans between District Rural Development Cells 

(DRDCs) and Department of Agriculture should be drawn at the district level. Training of 

Gram Panchayats on how MGNREGA assets can serve agricultural livelihoods is equally 

crucial. 

d. State-Level Initiatives: A Dedicated Multi-layer Organic Farming Mission 

              While central schemes provide the financial backbone, state-level policy innovation is 

essential to customize and implement MLOF effectively in West Bengal’s diverse agro-

ecological zones. Given the state's growing interest in sustainable agriculture, West Bengal is 

well-positioned to launch a dedicated Multi-layer Organic Farming Mission under the 

Department of Agriculture and Farmers’ Welfare. 

 

Key features of such a mission could include: 

• Integration with Agroforestry Policies: 

              Encouraging the cultivation of fruit-bearing trees (like mango, guava, lemon), 

medicinal shrubs, and nitrogen-fixing plants (like gliricidia or sesbania) within farming plots. 

This helps in long-term carbon sequestration, soil health restoration, and livelihood 

diversification. 
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• Promotion of Decentralized Organic Input Production: 

              The mission can support the establishment of local input units for producing 

compost, Jeevamrut, Beejamrut, Panchagavya, and bio-pesticides. Women SHGs and 

unemployed rural youth can be trained and funded to run these units, ensuring last-mile 

availability of inputs. 

• Curriculum Integration in Agricultural Institutions: 

              Agricultural universities, polytechnic colleges, and rural schools can include modules 

on MLOF in their curricula. Student interns and extension workers can be deployed to assist 

farmers with layout planning, pest management, and monitoring. 

 

• Digital Monitoring and Farmer Feedback Systems: 

             A mobile app or portal can be developed to register MLOF farmers, track their progress, 

offer seasonal advisories, and connect them to marketing platforms or government support. By 

building a multi-departmental task force involving Agriculture, Rural Development, Forest, 

Tribal Affairs, and Education, the state can coordinate efforts and scale up this mission in a 

phased and inclusive manner. 

             Government support is crucial to transition from chemical-intensive monocultures to a 

resilient and regenerative farming model like MLOF. With well-designed interventions at the 

central and state levels, Multi-layered Organic Farming can become a cornerstone of 

sustainable agriculture in West Bengal. The convergence of existing schemes like PKVY, 

MGNREGA, and agroforestry missions with grassroots training and marketing linkages will 

create a comprehensive support ecosystem. 

             By adapting existing policies and launching targeted state initiatives, West Bengal can 

empower its small and marginal farmers to embrace a system that is profitable, eco-friendly, 

and future-ready. MLOF, backed by public policy, has the potential to become not just a 

farming technique—but a rural transformation strategy. 

 

7. Roadmap Ahead for West Bengal 
              As agriculture in West Bengal faces growing challenges of climate variability, land 

fragmentation, soil degradation, and input cost inflation, the time is ripe for a systemic shift 

towards sustainable and regenerative practices. Multi-layered Organic Farming (MLOF) has 

already proven its potential to transform smallholder agriculture into a productive, resilient, 

and ecologically sound system. However, to scale this innovation across the state and embed it 

within mainstream agricultural planning, West Bengal must adopt a structured, long-term 

strategy. 

             The roadmap ahead requires a five-pronged action plan focused on institutional 

support, farmer empowerment, and system-wide convergence of government, academic, and 

community actors. This comprehensive approach will help transition MLOF from isolated 

experiments into a cornerstone of sustainable rural development. 

a. Awareness and Capacity Building 

             The success of any farming innovation depends on the level of awareness, 

understanding, and acceptance among farmers and rural communities. In the case of MLOF, 

which is both innovative and knowledge-intensive, creating a broad-based awareness 

ecosystem is essential. 

 

Key Actions: 

• Incorporate MLOF in School and College Curricula: 

              Introducing agroecology and organic farming concepts, including MLOF, at the school 

and undergraduate levels can build a future generation of informed farmers, entrepreneurs, 

and policy advocates. Agricultural universities and rural development institutes should 

integrate multi-tier farming modules in diploma and degree programs. 
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• Use Krishi Vigyan Kendras (KVKs) for On-Ground Training: 

              KVKs should serve as local knowledge hubs for hands-on training in MLOF design, 

composting, natural pest control, and organic certification. Training should be made available 

in regional languages and tailored to local agro-climatic conditions. 

• Mass Communication Campaigns: 

              Use popular radio and television shows, community loudspeakers, and mobile-based 

messaging to disseminate success stories of farmers who have adopted MLOF. Highlighting 

local champions and their journeys will build trust and encourage peer learning. 

• Collaborations with NGOs and SHGs: 

              Civil society organizations and women's self-help groups can play a pivotal role in 

capacity building, especially among small and marginal farmers, tribal communities, and 

women-headed households. 

 

b. Pilot Clusters and Demonstration Units 

             To institutionalize MLOF, it is critical to move from theory to practice. Establishing 

live, functional pilot projects can help demonstrate feasibility, refine region-specific models, 

and inspire replication. These pilots serve as proof-of-concept and learning laboratories. 

 

Key Actions: 

• Set Up Demonstration Units Across Districts: 

              At least one model MLOF cluster per district should be established with support 

from government schemes like PKVY or MGNREGA, in collaboration with local NGOs or 

Farmer Producer Organizations (FPOs). These plots should showcase integrated planting 

systems, organic input management, rainwater harvesting, and local market linkages. 

• Document and Share Learnings: 

              Regular documentation of outcomes—such as yield, input savings, biodiversity 

increase, and income growth—should be disseminated across panchayats. Visual tools like 

videos, farmer diaries, and before-after comparisons can help in community engagement. 

• Scale through Farmer-Led Extension: 

              Farmers who benefit from pilot programs should be trained to become field resource 

persons who can help establish additional plots in neighboring villages. This farmer-to-

farmer model has a higher chance of acceptance and long-term sustainability. 

c. Strengthening FPOs and Market Linkages 

              Multi-layered organic produce—such as fruits, vegetables, medicinal herbs, and 

spices—holds significant market potential. However, farmers must be supported in organizing, 

processing, branding, and marketing their products to derive fair value. 

 

Key Actions: 

• Support Farmer Producer Organizations (FPOs): 

              Dedicated FPOs focusing on organic and MLOF produce should be formed or 

strengthened. These groups can aggregate produce, procure inputs collectively, and act as 

intermediaries for certification and market access. 

• Branding and Packaging Support: 

              The state can assist FPOs in developing local brands that celebrate Bengal's 

diversity—e.g., “Darjeeling Hills Organic,” “Sundarban Agroforest Products,” or “Bengal 

Green Basket.” Clean, attractive, and eco-friendly packaging will improve consumer appeal. 

• Develop Urban and Export Linkages: 

              Link FPOs with urban organic markets, restaurants, and retail chains in Kolkata and 

other metros. Explore tie-ups with e-commerce platforms, farm-to-home delivery models, and 

organic export promotion councils to expand market access beyond the village. 
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• Fair Pricing and Local Organic Mandis: 

              Establish weekly organic mandis in district towns where farmers can sell directly to 

consumers. This also builds consumer trust and increases awareness about the value of 

chemical-free, locally grown food. 

 

d. Research and Region-Specific Adaptation 

             West Bengal has diverse agro-climatic zones—from the Himalayan foothills to the 

Gangetic plains to the coastal delta. A one-size-fits-all model of MLOF will not work. Scientific 

research and on-field trials are needed to adapt and optimize MLOF systems to local conditions. 

 

Key Actions: 

• Collaborate with Research Institutions: 

              Partnerships should be built with Bidhan Chandra Krishi Viswavidyalaya, Uttar 

Banga Krishi Viswavidyalaya, and IIT Kharagpur to undertake interdisciplinary research 

on crop layering combinations, soil nutrient cycling, pest dynamics, and climate resilience 

within MLOF. 

• Develop Regional MLOF Models: 

             For instance, in Darjeeling, tea and cardamom can be integrated with shade-tolerant 

crops. In Bankura, drought-resistant fruit trees like ber or custard apple may pair well with 

legumes and tubers. These models should be fine-tuned and validated through farmer 

participation. 

• Document Indigenous Knowledge: 

              Many tribal and rural communities already practice forms of agroforestry and mixed 

cropping. These should be documented and incorporated into formal research as living 

knowledge systems, rather than replaced. 

• Research on Post-Harvest and Value Addition: 

              Focused studies on low-cost storage, drying, and value-addition techniques can 

improve shelf life and profitability of perishable organic produce. 

e. Incentives and Recognition 

              Encouraging adoption of MLOF requires not just technical support but also motivation 

and public recognition. A culture of ecological stewardship and farmer innovation must be 

nurtured at the grassroots. 

 

Key Actions: 

• Launch Farmer Awards for Organic Innovation: 

             The state government can institute annual awards at the block, district, and state 

levels to recognize organic farmers, MLOF innovators, and women-led farming collectives. 

These awards can be publicized widely to raise awareness and create role models. 

• Soil Health-Based Incentive Schemes: 

              Financial incentives should be linked not only to production but also to improvement 

in soil organic matter, microbial health, and carbon sequestration. This encourages long-

term thinking and environmental responsibility. 

• Subsidize Organic Inputs and Composting Infrastructure: 

              Farmers practicing MLOF should receive priority access to subsidized inputs like bio-

fertilizers, neem oil, and seed varieties suited for intercropping. Support for on-farm 

composting, mulching tools, and drip irrigation can further reduce dependency on external 

inputs. 

• Issue Green Certificates or Eco-Tags: 

              Certified MLOF plots can be issued a "Green Farmer Certificate", which allows 

access to additional benefits like credit incentives, seed banks, and input subsidies—reinforcing 

MLOF as a premium practice. 

The roadmap ahead for West Bengal must treat Multi-layered Organic Farming not merely as 

a niche or alternative system, but as a mainstream agricultural strategy capable of addressing 
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climate challenges, rural poverty, and ecological degradation. Through a coordinated approach 

that combines awareness, demonstration, market building, research, and recognition, MLOF 

can become the backbone of a new rural economy—rooted in tradition, guided by science, and 

powered by community. 

With political will, institutional collaboration, and farmer participation, West Bengal can 

emerge as a national leader in sustainable agriculture—setting an example for the rest of India. 

 

8. Conclusion 
              The future of sustainable agriculture in land-scarce states like West Bengal lies not in 

large-scale mechanization, but in intelligent intensification—making small farms more 

productive, resilient, and profitable. Multi-layered Organic Farming embodies this vision. 

By mimicking natural ecosystems, reducing input costs, diversifying income sources, and 

restoring soil health, MLOF offers a triple win—for the farmer, the consumer, and the 

environment. 

             Scaling this model can be the cornerstone of a new Green Revolution, one that is eco-

friendly, inclusive, and deeply rooted in Indian agrarian wisdom. 
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