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ood security, livelihood security, environmental protection, and the preservation of 

natural resources have all become pressing global concerns in recent years (Pretty, 2008). 

Developing nations are finding it difficult to cope with the combined effects of globalisation 

and climate change, resulting into failure of agricultural crops. According to estimations, over 

410 million farms are less than 1 hectare, and more than 475 million farms are smaller than 2 

hectares, constituting 72% and 84% of the total farms globally. In case of India, 

approximately 60% of total population relies on agriculture for their livelihood, making the 

economy rural and agrarian in nature. India’s agriculture is at a critical turning point. Small 

and marginal farmers who make up nearly 86% of the farming community, are grappling 

with problems like shrinking landholdings, degrading soil, rising input costs and climate 

uncertainties (NITI Aayog, 2021). In this complex scenario, Integrated Farming System (IFS) 

emerges as a smart, sustainable, and secure solution. Instead of depending solely on a single 

crop, IFS encourages farmers to combine crops, livestock, poultry, fisheries, horticulture and 

even agroforestry into one interconnected farm unit (Edwards et al., 1988; Behera et al., 

2001). This holistic approach ensures year-round productivity, better income, lower risks, and 

improved food security making farming not just viable, but thriving. An Integrated Farming 

System is like a living ecosystem, where every component of the farm supports the others so 

that the waste from one becomes food or fertilizer for another. "An integrated farm works 

like a well-oiled wheel: each spoke-crop, animals, trees, water supports the others, and the 

farmer at the centre keeps the system turning smoothly toward sustainability and resilience." 

Key words: Integrated Farming Systems, Sustainable Agriculture, Small and marginal 

farmers, Agroforestry 

Introduction 
What is integrated farming system (IFS)  

Integrated Farming System (IFS): A sub system of a high-level land use system like a 

village or a watershed which includes crop production, raising livestock, fishery, poultry, 

beekeeping etc. on a particular farm with an objective of higher profitability without altering 

ecological and socio-economic balance on one hand and to meet the national goals on the 

other hand. 

“Integrated Farming System” describe as a set of agricultural activities, while preserving 

land productivity, environmental quality, and maintaining biological diversity and ecological 

Stability.  
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According to Paul Harris, “It is a system which comprises of inter-related set of enterprises 

with crop activity as base, will provide ways to recycle produces and “waste” from one 

component becomes an input for another part of the system, which reduces cost and improves 

soil health and production and/or income.” 

Objectives of IFS 

 Efficient recycling of farm and animal wastes 

 Minimizing the nutrient losses 

 Maximizing nutrient use efficiency 

 Adoption of efficient cropping systems and crop rotations 

 Complementary combination of farm enterprises.  

Concepts of integrated farming system  

 An arrangement of recycling products/by- products of one component as input to another 

linked component 

 Reduction in cost of production 

 Increase in productivity per unit area per unit time 

 Increase in total income of farm 

 Effective utilization of family labours around the year 

Definition – Enterprise in farm business is defined as the production of single crop or a 

kind of stock. 

 Generally, farmers take more than one enterprise on their farms. 

 The main objectives of the farming are to get maximum profit with minimum expenditure 

by combining enterprises. 

 The combination of enterprises on a farm is influenced by the relationship that exists 

between the enterprises. 

Types Enterprise relationships 

Independent enterprises: - These enterprises do not have direct bearing on each other. There 

is no effect on the other enterprise when level of one enterprise is increased or decreased. 

Complementary enterprises: - Are those enterprises which helps each other in production 

and do not compete for resources.  

Competitive enterprises: - Are those enterprises which compete each other for the 

resources. 

 Farmers have limited resources and therefore all crop and livestock enterprises become 

competitive at some point.  

Supplementary enterprises: - Are those which do not compete for resources but to increase 

income of the farmers. 

 A small poultry enterprise is supplementary to other enterprise of the farm. 

Types of Allied Enterprises: -  

1. Dairy Farming  

2. Sheep and Goat farming  

3. Poultry farming  

4. Duck farming  

5. Turkey rearing 

6. Piggery  

7. Rabbit farming  

8. Bee keeping  

9. Pigeon rearing  

10. Aquaculture  

11. Sericulture  

12. Mushroom cultivation 
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Enterprise Integration 
 Livestock is the best complementary enterprise with cropping.  

 Installation of a bio-gas plant in crop-livestock system will make use of the wastes 

besides providing manure and gas for cooking and lighting.  

 In wetland there is a better scope for fishery, duck and buffalo rearing. Utilizing rice 

straw, mushroom production can be started.  

 Under irrigated condition sericulture, poultry, piggery with arable crop is better.  

 In rainfed farming, sheep and goat, sericulture, agroforestry etc.  

 In the integrated system, enterprises with complementary relationship should be selected 

to avoid competition. 

Interrelationship among different enterprises 

 Crop-Livestock interaction: 

Crop-livestock interaction takes 

place in two main systems. First 

interaction is without full 

integration defined as segregated 

system. Farmers own animals 

and herders might grow crops.  

 Aquaculture-Crop 

integration/interaction: - A 

large quantity of salt and manure 

is added to the fish pond every 

year on an average 25 kg pond 

silt produce 1kg of green fodder. 

Rice is found to be increased by 

10% due to synergistic effect of 

fish on rice. Weeds and insects 

also controlled by fish (Gill et al., 2009).  

 Aquaculture-Bio-gas-Livestock Integration/Interaction: - Cattles in aquaculture 

utilizes the fodder produced through application of silt to the crop. Fish in pond feed on 

the zoo-planktons and phytoplankton, bacteria etc. Ducks act as a Bio-aerators as they 

aerate the pond through their legs. Bio-gas plant generates the gas used for cooking and 

lighting. 
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Different IFS modules  
The integrated farming system (IFS) approach alters agricultural operations for higher 

productivity in the cropping system with the utilization of on-farm resources.  

There are nine different modules of Integrated Farming by including different agriculture 

components. 

 Module 1: Livestock+Crop integration 

 Module 2: Agriculture + Livestock  

 Module 3: Agriculture + Livestock + poultry  

 Module 4: Agriculture + Horticulture + Sericulture  

 Module 5: Agro-forestry + Silvipasture  

 Module 6: Agriculture (Rice) + Fish culture  

 Module 7: Agriculture (Rice) + Fish + Mushroom cultivation  

 Module 8: Floriculture + Apiary (beekeeping)  

 Module 9: Fishery + Duckery + poultry 

1.Crop Component:  

 Primary Activity: The main source of food, feed, and income. 

 Types: Cereals (rice, wheat, maize), pulses, oilseeds, vegetables, fruits, spices.  

 Cropping Systems: Intercropping, crop rotation, multi-tier cropping.  

 Functions: Provides food security, crop residues for livestock and soil health. 

2. Horticulture Component:  

 Sub-Components: Fruits (mango, banana, guava), vegetables (tomato, okra), tubers 

(potato), spices (turmeric).  

 Role: Income diversification, nutritional security, and employment generation.  

3. Livestock Component:  

 Types: Dairy (cows, buffalo), small ruminants (goats, sheep), poultry, pigs.  

 Outputs: Milk, meat, eggs, manure.  

 Synergy: Manure for composting, crop residues as feed.  

4. Fishery/Aquaculture Component:  

 Inclusion: Integrated in wetland or pond-based systems.  

 Types: Carp polyculture, integrated paddy-fish farming.  

 Advantage: Additional income and protein source.  

5. Agroforestry Component:  

 Role: Timber, fodder, fruit, and fuelwood supply.  

 Examples: Boundary plantations (Gliricidia, Subabul), alley cropping.  

 Function: Soil fertility improvement, microclimate regulation, carbon sequestration.  

6. Apiculture (Beekeeping):  

 Benefit: Enhances crop productivity through pollination.  

 Byproducts: Honey, beeswax.  Integration: With horticulture and field crops.  

7. Mushroom Cultivation:  

 Use of waste: Utilizes agro-waste such as straw, husk.  

 Output: High-value protein food.  

 Scope: Off-season income, employment for rural youth and women.  

8. Sericulture:  

 Integration: With mulberry cultivation.  

 Benefit: Income and employment from silk production. 

9. Biogas/Composting Unit:  

 Purpose: Recycling of organic waste, generation of renewable energy.  

 Output: Biogas for cooking, slurry as bio fertilizer.  

10. Vermicomposting Unit:  

 Use: Conversion of farm and livestock waste into organic manure.  

 Advantage: Enhances soil fertility and reduces dependence on chemical fertilizers.  
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11. Nutrient Cycling and Water Harvesting Structures:  

 Techniques: Farm ponds, check dams, bunding.  

 Role: Water-use efficiency, drought resilience. 

A common IFS model (Agriculture + Livestock + Poultry + Fish)  
Agricultural system that integrates 

livestock, poultry and fish is popularly 

known as integrated farming system 

(IFS). No single farm enterprise is likely 

to be able to sustain the livelihood of 

small and marginal farmers without 

resorting to integrated farming systems 

(IFS) for the generation of adequate 

income and gainful employment year-

round. Therefore, the integration of 

livestock, dairy, goatery, fishery, 

poultry, duckery, apiary, field and 

horticultural crops, etc. within the bio-

physical and socio-economic 

environment of the farmers to make 

farming more profitable and dependable 

(Jayanthi et al., 2003). 

Advantages of integrated farming system  
Profitability: Use waste material of one component at the least cost. Thus, reduction of cost 

of production and form the linkage of utilization of waste material, elimination of middleman 

interference in most input used. Working out net profit BC ratio is increased. 

Potentiality or Sustainability: Organic supplementation through effective utilization of by- 

products of linked component is done thus providing an opportunity to sustain the potentiality 

of production base for much longer periods.  

Balanced Food: We link components of varied nature enabling to produce different sources 

of nutrition.  

Environmental Safety: In IFS waste materials are effectively recycled by linking 

appropriate components, thus minimize environment pollution.  

Recycling: Effective recycling of waste material in IFS. Income Rounds the year: Due to 

interaction of enterprises with crops, eggs, milk, mushroom, honey, cocoons silkworm. 

Provides flow of money to the farmer round the year.  

Adoption of New Technology: Resources farmer (big farmer) fully utilize technology. IFS 

farmers, linkage of dairy / mushroom / sericulture / vegetable. Money flow round the year 

gives an inducement to the small/ original farmers to go for the adoption technologies.  

Saving Energy: To identify an alternative source to reduce our dependence on fossil energy 

source within short time. Effective recycling technique the organic wastes available in the 

system can be utilized to generate biogas. Energy crisis can be postponed to the later period. 

Meeting Fodder crisis: Every piece of land area is effectively utilized. Plantation of 

perennial legume fodder trees on field borders and also fixing the atmospheric nitrogen. 

These practices will greatly relieve the problem of non – availability of quality fodder to the 

animal component linked.  

Solving Fuel and Timber Crisis: Linking agro- forestry appropriately the production level 

of fuel and industrial wood can be enhanced without determining effect on crop. This will 

also greatly reduce deforestation, preserving our natural ecosystem.  

Employment Generation: Combing crop with livestock enterprises would increase the 

labour requirement significantly and would help in reducing the problems of under 

employment to a great extent IFS provide enough scope to employ family labour round the 

year. 
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Constraints of Integrated Farming System 

While IFS has numerous advantages, its adoption is constrained by several technical, socio 

economic, and institutional factors:  

 Knowledge and capacity barriers: Many small and marginal farmers lack the technical 

know-how to design and manage a balanced and efficient IFS model. The complexity of 

managing multiple interlinked enterprises requires proper training and decision-making 

skills.  

 Initial investment and labour requirements: IFS often demands higher initial 

investments to establish infrastructure such as animal sheds, fish ponds, vermicomposting 

pits, and irrigation systems. Additionally, labor requirements increase significantly, which 

can be a burden for small families or aging farmer populations.  

 Market linkages and value chains: Access to reliable markets for perishable products 

like milk, eggs, vegetables, or fish is often limited in rural areas. Inadequate cold chains, 

transportation, and value addition facilities restrict income potential and discourage 

diversification.  

 Land fragmentation and size: In many regions, landholding sizes are too small to 

accommodate all desired IFS components, particularly for integrating agroforestry or 

larger livestock. Uneven land topography can also hinder the layout of different 

enterprises.  

 Policy and institutional support: While the importance of IFS is recognized in policy 

documents, implementation on the ground is uneven. Lack of integrated extension 

services, limited financial support tailored to IFS, and absence of convergence among 

agricultural departments (crops, livestock, fisheries, forestry) restrict its widespread 

adoption. 

 Environmental and climate challenges: While IFS builds resilience, erratic climate 

conditions like droughts, floods, and extreme temperatures can still affect multiple 

components simultaneously. For example, drought can affect both crop yield and fodder 

availability, impacting livestock. 

Conclusion  
Integrated Farming Systems offer a promising solution to the challenges facing modern 

agriculture. By fostering the synergistic relationships among various farming components, 

IFS enhances productivity, sustainability, and resilience. Encouraging education, supportive 

policies, and market access will be crucial in promoting the widespread adoption of 

Integrated Farming Systems, ultimately benefiting farmers, consumers, and the environment. 
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