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ABSTRACT

The present study was conducted in karimnagar district of Telangana state during the year 2020-21 with an objective of characterizing the farming systems in the district and to identify the constraints in existing farming systems. Multi stage stratified random sampling technique was adopted to select a sample of 211 house holds which comprised 100 marginal households, 63 small households, 33 medium households, and 15 large households.Crop+Dairy was the prominent mixed farming system adopted by the sample households(36%) followed by Crop+Dairy+ Sheep (7%) and Crop+Dairy+ Goatery(5%). Marginal farms, with the smallest landholdings, earned the lowest total income of Rs. 1,27,167 per annum followed by Small (Rs.2,30,165) Medium (Rs.3,64,055) and Large farmers (Rs.5,87,398).Highest employment generation was observed in Crop+Dairy+Sheep system among large farms (374 man days) and lowest in case of sole crops among marginal farms (82 mandays).Marginal farms generate Rs 11,500 annually through recycling where as small farms generate Rs 15,220, medium farms Rs 18,600, and large farms Rs 27,000.Across all farms,Labour shortages, low-yielding livestock breeds, lack of technical advice, and forage availability are widespread issues that hinder IFS adoption. Smaller farms face additional constraints, such as limited access to credit, marketing challenges, and inadequate remunerative prices.
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1. INTRODUCTION 
Characterizing existing farming systems is essential to understand the temporal dynamics and constraints of the systems. This process aids in refining research interventions, improving extension strategies and identifying region-specific indigenous technologies. By identifying less viable components of the farming system, these can be replaced with more sustainable alternatives. Furthermore, socio-economic factors influence the adoption or non-adoption of Integrated Farming Systems (IFS) models, which can be identified through proper characterization. Solutions to overcome any obstacles to adoption can then be proposed. To better understand the farming patterns, resource utilization, and crop-livestock combinations in the region and to analyze the challenges in adoption of IFS models, this study was undertaken with the following objectives:1.To identify and characterize farming systems in Karimnagar district of Telangana state.2.To analyze the socio-economic factors influencing the adoption or non-adoption of IFS  by farmers.
Karimnagar district  purposively selected for the study lies in the northern agro-climatic zone of Telangana State, with an average annual rainfall of 913 mm.The district comprises 2.58 lakh households, with 69.28% of the population residing in rural areas and 30.72% in urban areas. The average household size is four.There are a total of 1,54,731 landholdings in the district, with marginal and small land holdings together accounting for 90.70% of the total. The major crops grown include paddy, cotton, maize, and various horticultural crops. The gross irrigated area is 1.26 lakh hectares, while the net irrigated area stands at 0.80 lakh hectares. The total gross cropped area is 1.70 lakh hectares. Tubewells serve as the major source of irrigation, followed by surface irrigation.In terms of livestock, sheep are the most numerous (4.10 lakh), followed by buffaloes (1.0 lakh), cattle (0.84 lakh), and goats (0.83 lakh).

2. material and methods 
A multistage stratified random sampling technique was employed for the study, incorporating both purposive and probability-based methods to ensure representativeness.In the first stage, two mandals from the Karimnagar district were purposively selected based on their levels of agricultural productivity. The Yield data was collected from the Department of Agriculture, Government of Telangana. Ganneruvaram mandal was chosen for its low productivity, while Jammikunta mandal was selected for its high productivity.In the second stage, three villages were randomly selected within each mandal.In the third stage, households were randomly selected using a Probability Proportional to Size (PPS) sampling technique, ensuring that villages with larger populations had a proportionally higher chance of being selected.Households were then stratified by landholding size into four categories: marginal, small, medium, and large. The final sample comprised 100 marginal households, 63 small households, 33 medium households, and 15 large households, totaling 211 households.
3.results and discussion

3.1 Socio-economic characteristics of sample households
The socio-economic characteristics of the sample households were presented in Table 1. The average land holding size varied significantly across different categories of farmers. Marginal farmers had the smallest average land holding of 0.53 hectares, followed by small farmers with 1.44 hectares, medium farmers with 2.54 hectares, and large farmers with 4.38 hectares. Fragmentation of land was also observed, with large farmers having an average of five fragmented land parcels, while medium and small farmers had three fragments each, and marginal farmers had two. The average age of the head of the household was 45 years, with educational levels ranging between 6 to 9 years. Additionally, the average family size across all sample households was five members.
Table 1. Socio-economic characteristics of sample households
	Category of sample farm
	No. of sample farmers
	Average holding size (ha.)
	Average
Age(Yrs.)
	Average
Education
(Yrs.)
	Average
Family size
	Average Number
of farm fragments

	Marginal
	100
	0.53
	38
	7
	5
	2

	Small
	63
	1.44
	42
	7
	5.2
	3

	Medium
	33
	2.54
	48
	6
	4.8
	3

	Large
	15
	4.38
	54
	9
	5.2
	5

	Over all
	211
	2.16
	45
	7
	5
	3





   3.2 Farming Systems Adopted
The predominant farming systems in the study area are presented in Table 2 highlighting the variation in farming approaches across different farm sizes. For marginal farms, the dominant system is crop-based farming, accounting for 66% of the farms, while the crop+dairy system makes up 28%, showing limited diversification. As farm size increases, the reliance on pure crop farming decreases significantly. Only 7% of large farms rely solely on crops, while 53% of them adopted crop+dairy system, indicating a shift toward integrating livestock to enhance income and sustainability. For small and medium farms, there is a balance between crop-only systems and mixed systems. Among small farms, 49% practice crop farming, and 36% integrate dairy, showing moderate diversification. Similarly, medium farms have 36% under crop-only systems, while 52% combine crops and dairy, indicating a higher level of diversification compared to smaller farms.
Integrated systems that include goatery or sheep are less common but increase in significance as farm size grows. Only 2% of marginal farms have a crop+dairy+goatery system, but this rises to 20% for large farms, which also show a greater preference for integrating sheep farming (20%).Overall, 52% of farms rely on crops alone, while 36% integrate dairy, showing the growing importance of livestock as farms expand. Systems including goatery and sheep account for 5% and 7%, respectively, with larger farms showing more interest in these mixed systems. The trend indicates that diversification through livestock is more prevalent as farm size increases, contributing to more sustainable and varied farming systems on larger farms.
Table 2: Predominant farming systems on the sample farms
	Farming system/
Category of sample farm
	Marginal
	Small
	Medium
	Large
	Over all

	CROPS
	66
(66)
	31
(49)
	12
(36)
	1
(7)
	110
(52)

	CROP+DAIRY
	28
(28)
	22
(36)
	17
(52)
	8
(53)
	75
(36)

	CROP+DAIRY+ 
 GOATERY
	2
(2)
	4
(6)
	1
(3)
	3
(20)
	10
(5)

	CROP+DAIRY+
 SHEEP
	4
(4)
	6
(9)
	3
(9)
	3
(20)
	16
(7)

	Total
	100
(100)
	63
(100)
	33
(100)
	15
(100)
	211
(100)


Figures in parentheses indicates percentage
3.3 Cropping pattern of the sample households  
The cropping pattern of the sample households is presented in Table 3.The data showed a clear dominance of rice cultivation, which increases with farm size. Marginal farms allocate 44.36% of their land to rice, while large farms devoted 55.2%, reflecting rice's critical role as a staple crop across all farm categories. Maize and cotton follow as secondary crops, with their shares generally decreasing as farm size increases. Marginal farms allocated 22.33% to maize and 24.35% to cotton, but these crop area decreased slightly on larger farms. Other crops showed a moderate presence, but their share also declined as farm size increases, from 8.1% on marginal farms to 5.2% on large farms. Vegetables, on the other hand, are a minor component of the cropping system, occupying less than 1.2% of the total land across all farm sizes. It can be concluded  that larger farms concentrate more on rice, while smaller farms diversified slightly more into maize, cotton, and other crops.
Table 3. Cropping pattern of the sample households  (%)
	Category of sample farm
	Average holding size (ha.)
	Rice
	Maize
	Cotton
	other crops
	Vegetables

	Marginal
	0.53
	44.36
	22.33
	24.35
	8.1
	0.86

	Small
	1.44
	46.21
	18.35
	26.34
	7.9
	1.2

	Medium
	2.54
	52
	14.88
	25.45
	7.3
	0.37

	Large
	4.38
	55.2
	15.91
	23.11
	5.2
	0.58

	Over all
	2.16
	48.49
	17.54
	24.36
	6.99
	0.84



3.4 Milch Animal  Status of Sample Households

The average number of dairy animals and milk production on sample farms is shown in Table 4. Large farmers had the highest average number of cows (1.11), followed by medium (0.54), small (0.48), and marginal farmers (0.44). Similarly, the average number of buffaloes was greatest among large households (2.89), followed by medium (1.64), small (0.85), and marginal (0.82). Overall, large farm households had the highest numbers of both cows and buffaloes. Across all farm sizes, the average number of cows and buffaloes was 0.59 and 1.52, respectively. In terms of income from livestock, marginal farmers earned an average of Rs. 36,000 per household, small farmers Rs. 46,000, medium farmers Rs. 59,000, and large farm households Rs. 63,000 per annum. Across the households, it can be  observed that there is considerable increase in income  from livestock with increase in livestock population.



Table 4: Average number of dairy animals and milk production on sample farms
	Category of sample farm
	Average number of Cows (No.)
	Average number 
of Buffaloes (No.)
	Milk production/
Animal/ Annum(kg.)
	Income from livestock
(Rs/annum)

	Marginal
	0.44
	0.82
	720
	36000

	Small
	0.48
	0.85
	920
	46000

	Medium
	0.54
	1.64
	1180
	59000

	Large
	1.11
	2.89
	1260
	63000

	Over all
	0.59
	1.52
	1020
	51000



3.5 Average farm income on sample farms  
Average farm income of sample farmers was worked out and presented in Table 5.The data highlights a clear positive correlation between farm size and total income, with larger farms earning significantly more than smaller farms. Marginal farms, with the smallest landholdings, earned the lowest total income of Rs. 1,27,167 per annum, primarily from farming (Rs. 56,551) and livestock (Rs. 41,352), supplemented by other sources such as wages and petty business (Rs. 29,264). In contrast, large farms earned Rs. 5,87,398 annually, with farming contributing the most (Rs. 467,346), followed by livestock (Rs. 71,900) and other sources (Rs. 48,152). The overall pattern shows that farming remains the main income source across all farm categories, while income from livestock and other sources increased slightly with farm size. Medium and large farms have a notably higher total income compared to marginal and small farms, indicating that larger farms are better positioned to diversify income streams and achieve higher overall financial returns.
Table 5: Average farm income on sample farms  
	Category of sample farm
	Income from farming(crops)(Rs.)
	Income from livestock(Rs.)
	Income from other sources (wages, petty business, etc.)  (Rs.)
	Total farm income
(Rs./annum)

	Marginal
	56551 (44.46)
	41352 (32.52)
	29264 (23.01 )
	127167 (100)

	Small
	153648 (66.75)
	52120 (22.64)
	24397  (10.60 )
	230165  (100)

	Medium
	271018 (74.44)
	64852 (17.81)
	28185  ( 7.74 )
	364055  (100)

	Large
	467346 (79.56)
	71900 (12.24)
	48152  ( 8.20  )
	587398  (100)


Figures in paranthesis indicates percentage
3.6.Employment generation across various farming systems
The data from Table 6 shows the employment generation across different farming systems for various farm sizes.It was observed thatemployment generation increases as more enterprises are added to the farming systems, with the highest employment generation was observed in Crop+Dairy+Sheep system among large farms (374 man days) and lowest in case of sole crops among marginal farms (82 mandays). Marginal and small farms benefit the most from enterprise diversification in terms of employment opportunities, while medium and larger farms also see significant employment growth. Systems that incorporate livestock farming, such as dairy, goatery, and sheep farming, generate substantially more employment than crops alone, suggesting that diversifying farm enterprises is a key strategy for creating rural employment.
Table 6: Employment generation in different farming systems (Category wise)  
	Farming systems
	Category of sample farm

	
	Marginal
	Small
	Medium
	Large

	CROPS
	82
	115
	168
	254

	CROP+DAIRY
	157
	183
	221
	312

	CROP+DAIRY+GOATERY
	231
	258
	283
	351

	CROP+DAIRY+SHEEP
	242
	276
	311
	374



3.7 Recycling of farm By- products in existing farming systems of households
The recycling of farm by-products, plays a crucial role in reducing costs and enhancing farm sustainability across all farm sizes. The data from Table 7 outlines the recycling and utilization of farm by-products across different farm sizes. The by-products included rice straw, maize straw, and farmyard manure (FYM), which are recycled and used as inputs in various enterprises like dairy, goatery, and the farm itself.Rice straw is primarily used in dairy farming across all farm sizes. The quantity of straw used increases as the size of the farm increases, from 2,000 kgson marginal farms to 3,500 kgs on large farms.Maize straw is recycled as an input for both dairy and goatery enterprises. Marginal farms use 500 kgs annually, while large farms use 4,500 kgs.Livestock-generated farmyard manure (FYM) is an essential input used across all farm sizes. The quantity and value of FYM recycled increase substantially with farm size. Marginal farms recycle 4,500 kgs of FYM,while large farms recycle 9,500 kgs.The overall value of recycled by-products increases with farm size. Marginal farms generate Rs 11,500 annually through recycling, small farms generate Rs 15,220, medium farms Rs 18,600, and large farms Rs 27,000. Larger farms benefit more in terms of quantity and value of recycled inputs, primarily due to their larger scale of operations and higher livestock numbers. However, even marginal and small farms effectively recycle by-products to reduce input costs, particularly in livestock farming. The use of these recycled resources highlights the importance of integrated farming practices in maintaining farm productivity and sustainability.





Table 7. Recycling / utilization of farm By- products in existing farming systems  of households
	Category
	Farm enterprise
	Name of Farm  
By- product 
	Input for the enterprise 
	Quantity used (Kg/ annum) 
	Price
(Rs/ kg) 
	Value of recycled items (Rs/annum) 

	Marginal
	Rice
	Straw
	Dairy
	2000
	1
	2000

	
	Maize
	Straw
	Dairy&Goatery
	500
	1
	500

	
	Livestock
	FYM
	Farm
	4500
	2
	9000

	Small
	Rice
	Straw
	Dairy
	2600
	1
	2600

	
	Maize
	Straw
	Dairy &Goatery
	1250
	1
	1250

	
	Livestock
	FYM
	Farm
	5685
	2
	11370

	Medium
	Rice
	Straw
	Dairy
	2600
	1
	2600

	
	Maize
	Straw
	Dairy &Goatery
	2500
	1
	2500

	
	Livestock
	FYM
	Farm
	6750
	2
	13500

	Large
	Rice
	Straw
	Dairy
	3500
	1
	3500

	
	Maize
	Straw
	Dairy&Goatery
	4500
	1
	4500

	
	Livestock
	FYM
	Farm
	9500
	2
	19000



3.8 Constraints in existing farming systems

Major constraints faced by the sample farms in existing farming systems was documented and presented in Table 8.The constraints to adopting Integrated Farming Systems (IFS) vary by farm size, but several challenges are common across all farms. Labour shortages, low-yielding livestock breeds, lack of technical advice, and forage availability are widespread issues that hinder IFS adoption. Smaller farms face additional constraints, such as limited access to credit, marketing challenges, and inadequate remunerative prices. Larger farms, while better equipped financially, struggle with infrastructure needs and forage availability. Addressing these diverse constraints, particularly through better access to credit, technical support, and improved infrastructure, is crucial for the successful implementation of IFS across all farm sizes.
Table 8: Major constraints in existing farming systems on sample farms in adopting IFS
	Constraints
	Marginal
	Small
	Medium
	Large

	Availability of credit
	1
	1
	1
	4

	Marketing facilities
	2
	2
	3
	1

	Infrastructure facilities
	3
	4
	6
	8

	Forage availability
	4
	5
	4
	6

	Technical advice
	5
	6
	5
	5

	Low yielding livestock breeds
	6
	8
	8
	7

	Remunerative price
	7
	3
	7
	3

	Labour
	8
	7
	2
	2




4. Conclusion

	The characterization of farming systems in karimnagar district showed that crop based farming system was predominant across all sample households (52%) where asCrop+Dairy(36%) was the prominent mixed farming system adopted by the sample householdsfollowed by Crop + Dairy + Sheep (7%) and Crop + Dairy + Goatery (5%). Among crops, Rice crop was dominanat as all house holds allocate nearly 48% of their land for rice cultivation.It was   observed that there is considerable increase in income  from livestock with increase in livestock population. Positive correlation was observed between farm size and total income, with larger farms earning significantly more than smaller farms.Among all farms,Income from crops was the major source of income followed by live stock income and Income from other sources.It was observed thatemployment generation increases as more enterprises are added to the farming systems, with the highest employment generation was observed in Crop+Dairy+Sheep system.The overall value of recycled by-products increased with farm size. Marginal farms generated Rs 11,500 annually through recycling were as  small farms Rs 15,220, medium farms Rs 18,600, and large farmsgenerated  Rs 27,000.
	Constraints such as Labour shortages, low-yielding livestock breeds, lack of technical advice, and forage availability are widespread issues that hinder IFS adoption among all farms. In addition, Smaller farms face constraints such as limited access to credit, marketing challenges, and inadequate remunerative prices.Addressing these diverse constraints, particularly providing better access to credit, High-yielding livestock breeds, technical support, and improved infrastructure, is crucial for the successful adoption of IFS across all farm sizes.
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