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early 100 million hectares of agricultural land in India depend on rainfall, making rainfed 

agriculture a vital contributor to the country's economy. The limited success of 

conventional cropping systems in improving the productivity of small farms led to the 

emergence of farming systems research. This approach considers the farm as an integrated 

system comprising crops, livestock, soil, labor, inputs, and environmental factors, where farm 

families strive to maximize outputs within the constraints of available resources, capabilities, 

and socio-cultural conditions. The adoption of integrated farming systems can enhance 

productivity, generate employment opportunities, increase farm income, and improve 

nutritional security for both people and livestock. In such systems, different components are 

interlinked, with the by-products or waste from one component serving as valuable inputs, 

food, or energy sources for others. Significant research has been undertaken to develop 

location-specific integrated farming systems, and a review of the available literature on 

integrated farming systems in dryland regions is presented below. 

Characteristics of dry farming 
The characteristics of dry farming in India are largely influenced by climatic conditions, 

particularly weather and rainfall patterns. Dryland regions account for nearly 62 percent of the 

country’s total cultivated area of 142 million hectares and contribute about 42 percent of overall 

food production. These regions possess a fragile natural resource base and rely heavily on 

prevailing weather conditions, with rainfall being the most critical factor affecting agricultural 

productivity. Irregular and unevenly distributed rainfall, combined with high evaporation rates 

in arid climates, frequently results in water shortages that adversely affect crop stability and 

yields. The length of the crop-growing period in dryland areas varies considerably, ranging 

from 60 to 300 days, depending on factors such as total rainfall, its distribution, potential 

evapotranspiration, and soil moisture storage capacity. The dominant soil types in these regions 

are vertisols, alfisols, and their associated soil orders. These soils generally contain low levels 

of organic matter and are deficient in essential nutrients such as nitrogen, phosphorus, sulphur, 

and calcium. Moisture stress and nutrient deficiencies are the primary factors limiting crop 

productivity, while poor soil fertility and low water-holding capacity further contribute to 

reduced yields. 

 Dryland farming systems are often characterized by low and uncertain productivity due 

to inadequate utilization of rainfall and soil resources, limited application of fertilizers, 

insufficient adoption of high-yielding crop varieties, and poor implementation of soil 

conservation practices. Enhancing productivity in these regions requires efficient resource 

management, improved agricultural technologies, and the adoption of alternative land-use 

systems. Major crops cultivated under dryland conditions include sorghum, cotton, soybean, 

groundnut, sunflower, and various pulse crops. Crop yields in these areas are significantly 

affected by abiotic stresses, particularly drought, which accounts for a substantial portion of 

the reduction in potential productivity. 
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Low and highly variable rainfall remains one of the major causes of unstable production and 

poor yields in rainfed agriculture. The continued reliance on traditional farming methods with 

minimal fertilizer use has also contributed to low productivity levels. Furthermore, many 

rainfed ecosystems are characterized by marginal soils with poor fertility, posing additional 

challenges to sustainable crop production. Tamil Nadu falls within a bimodal rainfall zone, 

receiving an average annual rainfall of about 700 mm distributed across two rainy seasons. 

Water scarcity and drought are common features of the state’s dryland regions. The 

predominant soil type is red loamy soil, accompanied by areas of sandy alluvium and red sandy 

soils. Red loam soils containing gravel are considered particularly suitable for livestock rearing 

and are relatively rich in calcium and phosphorus. Important crops grown in the dryland areas 

of Tamil Nadu include cotton, finger millet, and sorghum, while millet and sorghum are 

commonly cultivated during the monsoon season. 

Integrated farming system in dry land 
The success of an integrated farming system (IFS) in dryland areas depends on selecting 

enterprises that minimize competition for resources while maximizing complementarities 

among different components. Such integration enables efficient utilization of available 

resources, enhances productivity, and improves farm income sustainability. Studies conducted 

in different regions of India have demonstrated the benefits of integrating crop production with 

livestock enterprises. In Uttar Pradesh, farming systems combining crops, dairy, and goat 

rearing were found to have the highest potential, followed by crop and goat-based systems. 

Similarly, the integration of goat and sheep rearing with crop cultivation was recommended for 

the dryland regions of Punjab due to its economic viability and efficient resource utilization. 

 Research in Tamil Nadu identified dairy, biogas production, and silviculture as a 

suitable combination for garden land conditions, while crop cultivation integrated with goat 

rearing proved most effective under rainfed situations in the western zone of the state. In the 

rainfed uplands of Eastern India, farming systems that combined cereal and grain legume crops 

with small livestock and poultry enterprises were found to be highly beneficial. Researchers 

have emphasized that the successful integration of livestock within crop-based systems requires 

the development of appropriate, farm-oriented technologies that are socially acceptable and 

economically feasible. In the western zone of Tamil Nadu, dryland farming systems commonly 

include milch cows, goats, and buffaloes alongside crop cultivation. For a one-hectare dryland 

farm, an integrated model consisting of sorghum and cowpea grown for both grain and fodder, 

along with Cenchrus glaucus cultivated under Emblica officinalis plantations and 

supplemented with Tellicherry goats, was found to be more productive and profitable than sole 

sorghum cultivation. 

 Further studies recommended the integration of goats, rabbits, and pigeons with crop 

components such as pearl millet and soybean, maize and cowpea, and fodder grasses like 

Cenchrus ciliaris and Stylosanthes scabra. This diversified farming model was identified as 

one of the most suitable systems for one-hectare dryland farms in the western region of Tamil 

Nadu. An integrated farming model that included crops, goats, pigeons, buffaloes, agroforestry, 

and a farm pond was also evaluated in dryland conditions. In this system, Tellicherry goats 

were reared for meat production, buffaloes for milk, and the farm pond was used to harvest 

runoff water for irrigation during moisture stress periods while also serving as a source of 

nutrient-rich silt. The study concluded that the combination of crop cultivation enriched with 

composted buffalo manure, along with goats, pigeons, buffaloes, agroforestry components, and 

a farm pond, represented a highly suitable and sustainable farming system for the dryland 

regions of western Tamil Nadu. In the rainfed areas of Chhattisgarh, a farming system 

comprising two bullocks, one cow, one buffalo, ten goats, poultry, and ducks, integrated with 

crop production, was found to be particularly beneficial for marginal farmers. Similarly, in the 

Deogarh district of Odisha, a sustainable integrated farming system involving crops such as 

rice, off-season tomato, and cauliflower, combined with poultry, paddy straw mushroom 

cultivation, and vermicomposting, generated higher net returns and created additional 

employment opportunities under rainfed and risk-prone conditions. 
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Overall, integrated farming systems in dryland areas have proven effective in enhancing 

resource-use efficiency, increasing farm productivity, generating employment, improving 

income, and ensuring greater sustainability under challenging rainfed conditions. 

Components of integrated farming system in dry land 
Arable farming alone often provides only limited profits and low economic returns to farmers, 

making it necessary to adopt integrated farming systems that combine multiple complementary 

enterprises. In dryland agriculture, the integration of various farm components helps improve 

resource utilization, enhance productivity, diversify income sources, and reduce risks 

associated with climatic uncertainties. An integrated farming system may include a 

combination of crop production, livestock rearing, poultry, goat and sheep farming, 

agroforestry, horticulture, fisheries, vermicomposting, biogas production, and water-harvesting 

structures, depending on local resources and environmental conditions. These components 

interact with one another in a mutually supportive manner, where the by-products or wastes 

generated by one enterprise serve as valuable inputs for another. Such integration not only 

increases overall farm profitability but also contributes to employment generation, nutritional 

security, environmental sustainability, and the efficient recycling of farm resources in dryland 

regions. 

Economic Contribution of Integrated Farming Systems in Dryland Areas 

Integrated farming systems have been widely recognized for their ability to improve farm 

income, employment opportunities, and overall economic sustainability in dryland agriculture. 

Several studies have demonstrated that the inclusion of livestock enterprises, particularly 

buffaloes, goats, and sheep, significantly enhances the profitability of farming systems. 

Research has shown that buffalo rearing offers substantial economic benefits in both irrigated 

and rainfed regions. The integration of dairy buffaloes with existing cropping systems has been 

recommended as an effective strategy for improving farm income and ensuring sustainable 

employment generation. Studies conducted in Haryana revealed that farming systems 

combining crop cultivation with buffalo rearing generated higher net returns compared to 

systems incorporating cows or cropping alone. Similarly, the inclusion of buffaloes on small 

farms in Punjab was found to increase both household income and labor utilization. Small 

ruminants such as goats and sheep play a crucial role in the livelihoods of farmers in semi-arid 

regions. They represent a major source of farm income, with goat sales contributing a 

significant share of total household earnings. The integration of livestock with crop production 

also supports productivity by providing manure, utilizing crop residues as feed, and creating 

additional revenue streams. For example, buffaloes maintained under systems integrating 

sorghum and cowpea fodder crops were able to sustain satisfactory milk production levels. 

 Studies conducted in Tamil Nadu demonstrated the economic advantages of integrating 

crops, fodder grasses, fodder trees, and goat rearing. A farming system consisting of sorghum 

grain and fodder crops, fodder grasses, multipurpose trees, and Tellicherry goats generated 

substantially higher income than crop cultivation alone. Goat rearing accounted for the majority 

of the total income from the system, while the integrated approach also created considerable 

additional employment opportunities throughout the year. The importance of goats and sheep 

in mixed farming systems has been highlighted across Asia, where they occupy a valuable 

economic and ecological niche. In the dryland regions of southern Tamil Nadu, integrating 

crop production with rainfed fruit trees and goat rearing significantly increased the income of 

small and marginal farmers. Likewise, the introduction of sheep into rubber plantations was 

reported to enhance farm profitability considerably by providing an additional source of 

revenue without adversely affecting plantation productivity. Economic evaluations of various 

enterprise combinations have further confirmed the profitability of livestock integration. 

Farming systems combining crops such as wheat and sugarcane with buffalo rearing generated 

high net returns, while integrated models involving sugarcane cultivation, dairying, and sheep 

rearing produced even greater profits. These findings indicate that diversified farming 

enterprises are generally more profitable than reliance on crop production alone. 
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Silvipasture-based farming systems have also demonstrated strong economic potential in 

dryland environments. Among livestock enterprises, goat rearing generated the highest income, 

followed by dairy cattle. Similarly, integrated crop–tree–goat systems in the western region of 

Tamil Nadu produced substantially higher net returns compared to sole cropping systems under 

rainfed conditions. 

 In the rainfed black soil regions of southern Tamil Nadu, the integration of tree legumes 

such as Leucaena leucocephala, Acacia senegal, and Prosopis cineraria with perennial fodder 

grasses and goat rearing provided farmers with a significant additional annual income from 

relatively small landholdings. These results emphasize that integrated farming systems not only 

improve profitability but also enhance livelihood security and economic resilience in dryland 

agriculture. 

 Overall, the economic benefits of integrated farming systems arise from diversification, 

efficient resource utilization, reduced production risks, increased employment generation, and 

the creation of multiple income sources, making them a sustainable and profitable approach for 

dryland farming regions. 

Employment Generation through Integrated Farming Systems in Dryland 

Areas 
Integrated farming systems (IFS) play a significant role in generating employment 

opportunities in dryland regions, where agricultural activities are often seasonal and farm 

families experience unemployment for a large part of the year. Since crop cultivation in rainfed 

areas is generally confined to the monsoon season, integrating additional enterprises such as 

livestock, poultry, agroforestry, biogas production, and mushroom cultivation helps ensure 

year-round employment and income generation. Studies have shown that integrated farming 

systems create substantially more employment than crop production alone. For instance, sole 

crop cultivation generated about 400 man-days of employment, whereas an integrated farming 

system that included six buffaloes produced as many as 904 man-days annually. Similarly, goat 

rearing has been recognized as an effective means of employment generation, particularly in 

dryland areas where alternative livelihood opportunities are limited. 

 The integration of sheep and goat enterprises within farming systems has been found to 

be especially beneficial because these animals can utilize natural grazing resources while 

requiring relatively low investment. Research has indicated that large-scale goat rearing 

generates the highest labour employment among livestock enterprises, particularly under 

grazing-based management systems. In addition to contributing to farm income, sheep and goat 

husbandry provides regular and continuous employment to farm households throughout the 

year. Studies conducted in Uttar Pradesh revealed that crop farming, buffalo rearing, goat 

rearing, and sheep farming contributed significantly to household labour utilization, with crop 

and buffalo enterprises accounting for the largest share of employment. Likewise, in the arid 

regions of Rajasthan, the adoption of silvipastoral and hortipastoral systems integrated with 

sheep and goat rearing created substantial additional employment opportunities for rural 

households. Research in Tamil Nadu demonstrated that integrated farming systems involving 

crops and goats generated an additional 314 man-days of employment per hectare annually 

under rainfed conditions. Furthermore, systems integrating crop production with dairy farming, 

biogas units, and mushroom cultivation provided even greater employment, generating up to 

875 man-days per year. These diversified enterprises not only increased labour requirements 

but also ensured a steady distribution of work throughout the year. 

 Dryland farming models incorporating sorghum, cowpea, fodder grasses, fodder trees, 

and goat rearing have also been shown to generate significant additional employment compared 

to conventional cropping systems. Similarly, integrated systems combining crops, dairy 

farming, biogas production, silviculture, and spawn production created several hundred 

additional man-days of employment annually over cropping alone in irrigated garden lands. 

Goat farming, in particular, has proven to be a major source of rural employment. It has been 

reported that maintaining a herd of approximately 200 goats can provide full-time employment 
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for at least two individuals throughout the year. Under dryland conditions, both sheep and goat 

rearing have consistently demonstrated their ability to generate employment while remaining 

economically profitable, especially when animals are managed through grazing-based systems. 

Overall, integrated farming systems contribute significantly to employment generation by 

diversifying farm enterprises, reducing seasonal unemployment, improving labour utilization, 

and creating sustainable livelihood opportunities for rural households in dryland regions. Such 

systems are particularly valuable for small and marginal farmers, as they provide continuous 

work and enhance economic stability throughout the year. 

Resource Recycling in Integrated Farming Systems 

Resource recycling is a fundamental feature of integrated farming systems, particularly in 

smallholder agriculture, where crop and livestock enterprises interact closely and share 

available natural resources. The efficient recycling of farm residues and wastes helps improve 

soil fertility, reduce production costs, and enhance the sustainability of farming systems. 

Studies have shown that integrated crop–livestock systems minimize nutrient losses by 

ensuring that nutrients removed from the field through fodder harvest are returned in the form 

of animal manure. Research conducted in Tamil Nadu demonstrated that the application of goat 

manure to crop fields improved both soil fertility and crop productivity. Such recycling 

practices contribute to maintaining soil health while reducing dependence on chemical 

fertilizers. The integration of crops and livestock facilitates the effective utilization of 

agricultural wastes and by-products. Livestock consume crop residues and fodder produced on 

the farm, while the manure generated by animals is recycled back to the soil as an organic 

nutrient source. This continuous nutrient cycling enriches soil organic matter, improves soil 

structure, and enhances nutrient availability for crops. Studies in dryland and rainfed regions 

have emphasized that the recycling of livestock wastes significantly contributes to nutrient 

conservation and organic enrichment of soils. 

 Animal manure serves as an important resource for maintaining soil fertility. It has been 

reported that a pair of draught animals can produce substantial quantities of manure annually, 

which can be applied to crop fields to sustain soil productivity. Integrated farming systems 

therefore reduce farmers’ reliance on externally purchased inputs by utilizing resources already 

available within the farm. Researchers have highlighted that integrated farming systems offer 

excellent opportunities for recycling crop residues, fodder, animal wastes, and other farm by-

products. Crop residues are used as livestock feed, while livestock wastes are converted into 

valuable organic manure for crop cultivation. This approach promotes efficient resource 

utilization and contributes to environmental sustainability. Studies conducted in the western 

region of Tamil Nadu found that the combined application of chemical fertilizers and goat 

manure improved soil fertility and enhanced nutrient recycling efficiency. The integration of 

dairy and goat enterprises with crop production further strengthened resource utilization, as 

crop residues served as feed for animals, and the nutrients removed through harvest were 

returned to the soil through livestock manure. 

 More diversified integrated farming systems involving crops, pigeons, goats, buffaloes, 

agroforestry components, and farm ponds have been shown to generate larger quantities of 

organic residues and improve waste recycling efficiency. Such systems produce significant 

amounts of organic biomass that can be converted into nutrient-rich manure, thereby improving 

nutrient availability and soil productivity. Research has also indicated that integrated farming 

systems generate higher quantities of residues with greater nutrient value compared to sole 

cropping systems. The incorporation of livestock and agroforestry components increases the 

availability of organic materials that can be recycled within the farm. Composting and 

vermicomposting of crop residues and animal manure further enhance nutrient recovery and 

provide valuable organic fertilizers for field crops, fodder crops, and vegetables. The 

integration of vegetable cultivation, food crops, goat rearing, and vermicomposting has been 

found to improve overall farm productivity under irrigated upland conditions. Recycling 

vermicompost and goat manure not only reduces the cost of cultivation by lowering fertilizer 

requirements but also improves soil health, enhances microbial activity, and supports 
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sustainable crop production. Overall, resource recycling in integrated farming systems 

promotes efficient utilization of farm resources, conserves nutrients, improves soil fertility, 

reduces dependence on external inputs, and enhances the long-term sustainability and 

profitability of both dryland and irrigated agricultural systems. 

Conclusion 
A review of the existing farming systems revealed that the various farm enterprises often 

function independently, with inadequate linkages among system components. The introduction 

of appropriate technological interventions and the integration of complementary enterprises 

have been shown to improve the overall performance of farming systems and enhance the 

economic well-being of farm families. Integrated farming systems have proven to be more 

profitable, resilient, and sustainable than conventional monocropping systems. The evaluation 

of different enterprise combinations through physical indicators provides valuable insights into 

system performance and resource-use efficiency. Indicators such as employment generation, 

nutritional contribution, energy efficiency, resource utilization, and residue recycling help in 

identifying and optimizing suitable combinations of farm enterprises. 

 The integration of crops, livestock, agroforestry, and other complementary components 

promotes efficient utilization of available bioresources, enhances nutrient recycling, and 

reduces wastage within the farming system. In addition, these systems contribute significantly 

to employment generation and provide diverse sources of income, thereby improving 

livelihood security for farming households. Furthermore, integrated farming systems play an 

important role in ensuring nutritional security by supplying a variety of food products for both 

humans and livestock. Their ability to maximize resource recycling, improve productivity, 

strengthen economic returns, and provide sustainable employment opportunities makes them a 

highly suitable approach for the dryland farming regions. Therefore, the adoption of integrated 

farming systems can serve as an effective strategy for achieving sustainable agricultural 

development and improving the socio-economic conditions of farmers in dryland areas. 
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