Constraints Faced by Buffalo Farmers and Their Influence on Livelihood Security in Agro-Climatic Zone-1B of Rajasthan



Abstract
Buffalo farming constitutes a critical component of rural livelihoods in Agro-Climatic Zone-1B (Hanumangarh and Sri Ganganagar districts) of Rajasthan. Despite its significance, the sector is constrained by multiple challenges in breeding, feeding, health care, management, economics and marketing, which collectively undermine animal productivity and household livelihood security. The present study was conducted in these two districts to identify and rank the major constraints perceived by buffalo farmers and examine their impact on seven dimensions of livelihood security. Using multi-stage random sampling, data were collected from 120 buffalo farmers (60 from each district) through a pre-tested structured interview schedule. Constraints were measured on a three-point continuum scale (most serious, serious, and least serious) and ranked according to the percentage of respondents reporting each as 'most serious'. Results revealed that, on overall basis, non-remunerative price for milk (73.33%), lack of knowledge of record keeping (72.50%) lack of loan and insurance facilities (71.67%) and lack of knowledge about contagious disease vaccination (79.17%) were the most severe constraints. Economic and marketing constraints were the most critical overall, followed by knowledge gaps in scientific management and health care. Livelihood security analysis indicated that large herd owners enjoyed significantly higher levels of food/nutritional, economic, health, educational, social, institutional and infrastructure security, whereas small and medium herd owners largely remained in the low-to-medium category. The findings underscore the urgent need for targeted extension services, policy support for financial inclusion, and capacity-building programmes on scientific buffalo management to enhance productivity and ensure sustainable rural livelihoods in the region.
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Introduction
Livestock rearing, particularly buffalo farming, plays a pivotal role in India's agrarian economy, especially in arid and semi-arid regions such as Rajasthan. Buffaloes contribute nearly 57% of the country's total milk production and serve as a reliable source of income, nutrition, draught power, and organic manure for millions of small and marginal farm households (Kumar and Singh, 2018; Patel et al., 2021). In Agro-climatic Zone-1B of Rajasthan, which includes Hanumangarh and Sri Ganganagar districts, buffalo farming acts as a crucial safety net against the uncertainties of rain-fed agriculture and extreme climatic variations.
Despite the species' adaptability to harsh conditions and its high economic value, buffalo productivity in the region remains suboptimal. Farmers continue to rely heavily on traditional management practices, resulting in low milk yield, poor reproductive efficiency, and limited income generation. Existing literature has consistently highlighted several recurring constraints, including high cost of concentrates, inadequate availability of quality fodder, repeat breeding, poor conception rates, limited veterinary services, and weak market linkages (Rajadurai et al., 2022; Kumar et al., 2014; Dhaka et al., 2017; Patil et al., 2009). In Rajasthan specifically, systematic studies linking these constraints to various dimensions of livelihood security remain scarce.
Livelihood security in the context of buffalo farming encompasses multiple interrelated aspects — food and nutritional security, economic stability, health security, educational opportunities, social capital, institutional support, and infrastructural access (Eqbal, 2015; Girish, 2018; Jhamb, 2021). When farmers face persistent constraints in scientific management and market access, these directly translate into lower livelihood security, perpetuating a cycle of poverty and underdevelopment. The present study was designed to (a) document and rank major constraints in feeding, breeding, health, management, economic, and marketing domains, and (b) analyse their influence on dimensions of livelihood security.
Materials and Methods
Sample Size and Sampling Method
The study was conducted in Agro-climatic Zone-1B of Rajasthan covering Hanumangarh and Sri Ganganagar districts, purposively selected for their highest buffalo populations (302,203 and 200,125 respectively; 20th Livestock Census, 2019) under Swami Keshwanand Rajasthan Agricultural University, Bikaner. From each district, two tehsils with the largest buffalo populations were selected: Bhadra (72,354) and Nohar (54,436) in Hanumangarh; Suratgarh (43,988) and Ganganagar (28,226) in Sri Ganganagar. Six villages were randomly selected from each tehsil, and five buffalo farmers drawn randomly from each village, yielding a final sample of 120 respondents (60 from each district). Farmers were categorised into three herd-size groups: small (1–4 buffaloes), medium (5–10 buffaloes), and large (above 10 buffaloes).
Data Collection and Analysis
Primary data were collected through face-to-face personal interviews using a pre-tested structured schedule during 2024–2025. Constraints were measured on a three-point continuum scale — most serious (3), serious (2), and least serious (1) — and ranked by percentage of respondents reporting each as 'most serious'. Livelihood security was assessed through a composite index covering seven dimensions: food and nutritional security, economic security, health security, educational security, social security, institutional security, and infrastructure security. Data were coded, tabulated, and analysed using frequency and percentage methods, with comparisons made across districts and herd-size categories.
Results and Discussion
The constraints faced by buffalo farmers in the study area were categorised into six major groups: breeding, feeding, health care, management, economic, and marketing constraints. The results are presented district-wise (Sri Ganganagar and Hanumangarh) and discussed in the following sub-sections.
Table 1. Constraints faced by the buffalo farmers (Sri Ganganagar n = 60; Hanumangarh n = 60)
	Sr.
	Constraint
	Sri Ganganagar (n=60)
	Hanumangarh (n=60)

	
	
	Most Serious f (%)
	Serious f (%)
	Least Serious f (%)
	Most Serious f (%)
	Serious f (%)
	Least Serious f (%)

	I
	Breeding (Reproductive) Constraints

	1
	Lack of knowledge about breeding management practices
	39 (65.00)
	16 (26.67)
	5 (8.33)
	37 (61.67)
	15 (25.00)
	8 (13.33)

	2
	Unavailability of timely AI facility at village level
	6 (10.00)
	15 (25.00)
	39 (65.00)
	8 (13.33)
	17 (28.33)
	38 (63.33)

	3
	Unavailability of purebred buffalo
	17 (28.33)
	30 (50.00)
	13 (21.67)
	14 (23.33)
	31 (51.67)
	15 (25.00)

	4
	Repeat breeding in buffaloes
	18 (30.00)
	25 (41.67)
	17 (28.33)
	15 (25.00)
	22 (36.67)
	23 (38.33)

	5
	Poor conception rate in buffaloes
	16 (26.67)
	18 (30.00)
	26 (43.33)
	14 (23.33)
	20 (33.33)
	26 (43.33)

	II
	Feeding Constraints

	1
	Unavailability of cheap and quality green fodder
	11 (18.33)
	18 (30.00)
	31 (51.67)
	8 (13.33)
	14 (23.33)
	38 (63.33)

	2
	Lack of proper improvement of pasture land and development of fodder grasses
	35 (58.33)
	13 (21.67)
	12 (20.00)
	32 (53.33)
	11 (18.33)
	17 (28.33)

	3
	Unavailability of animal feed/balance ration throughout the year at village level
	8 (13.33)
	12 (20.00)
	40 (66.67)
	7 (11.67)
	10 (16.67)
	43 (71.67)

	4
	Lack of knowledge about mineral mixture
	17 (28.33)
	40 (66.67)
	3 (5.00)
	19 (31.67)
	38 (63.33)
	3 (5.00)

	5
	Lack of knowledge about silage preparation
	41 (68.33)
	14 (23.33)
	2 (3.33)
	40 (66.67)
	16 (26.67)
	4 (6.67)

	6
	Poor irrigation facilities for growing fodder crops
	0 (0.00)
	5 (8.33)
	55 (91.67)
	4 (6.67)
	6 (10.00)
	50 (83.33)

	III
	Health Constraints

	1
	Poor facility of timely vaccination against diseases
	26 (43.33)
	28 (46.67)
	12 (20.00)
	24 (40.00)
	26 (43.33)
	10 (16.67)

	2
	Unavailability of on-time veterinary services in village
	10 (16.67)
	40 (66.67)
	2 (3.33)
	8 (13.33)
	41 (68.33)
	11 (18.33)

	3
	Lack of knowledge about vaccination against contagious diseases
	48 (80.00)
	10 (16.67)
	5 (8.33)
	47 (78.33)
	12 (20.00)
	1 (1.67)

	4
	Lack of knowledge about isolation of sick animals and deworming
	10 (16.67)
	45 (75.00)
	5 (8.33)
	12 (20.00)
	40 (66.67)
	8 (13.33)

	5
	Costly veterinary treatment
	34 (56.67)
	21 (35.00)
	5 (8.33)
	32 (53.33)
	18 (30.00)
	10 (16.67)

	IV
	Management Constraints

	1
	Lack of knowledge about scientific management practices
	38 (63.33)
	20 (33.33)
	2 (3.33)
	30 (50.00)
	20 (33.33)
	10 (16.67)

	2
	Unavailability of buffalo shed with good ventilation facilities
	8 (13.33)
	7 (11.67)
	45 (75.00)
	7 (11.67)
	7 (11.67)
	46 (76.67)

	3
	Lack of sufficient space to keep animals in a healthy situation
	7 (11.67)
	28 (46.67)
	25 (41.67)
	5 (8.33)
	24 (40.00)
	31 (51.67)

	4
	Lack of technical knowledge to manage buffalo farming
	30 (50.00)
	25 (41.67)
	5 (8.33)
	26 (43.33)
	24 (40.00)
	10 (16.67)

	V
	Economic Constraints

	1
	Lack of loan facility and insurance facility
	44 (73.33)
	12 (20.00)
	4 (6.67)
	42 (70.00)
	11 (18.33)
	7 (11.67)

	2
	High cost of milch animal
	38 (63.33)
	15 (25.00)
	7 (11.67)
	37 (61.67)
	17 (28.33)
	6 (10.00)

	3
	High rate of interest on loans
	11 (18.33)
	43 (71.67)
	6 (10.00)
	10 (16.67)
	40 (66.67)
	10 (16.67)

	4
	High cost of byre construction
	10 (16.67)
	15 (25.00)
	35 (58.33)
	10 (16.67)
	13 (21.67)
	37 (61.67)

	5
	High cost of concentrate mixture
	36 (60.00)
	16 (26.67)
	8 (13.33)
	35 (58.33)
	17 (28.33)
	8 (13.33)

	VI
	Marketing Constraints

	1
	Non-remunerative price for milk
	46 (76.67)
	12 (20.00)
	2 (3.33)
	42 (70.00)
	13 (21.67)
	5 (8.33)

	2
	Difficulty to store milk in summer season
	9 (15.00)
	10 (16.67)
	41 (68.33)
	7 (11.67)
	12 (20.00)
	41 (68.33)

	3
	Seasonality in demand for milk
	20 (33.33)
	10 (16.67)
	30 (50.00)
	18 (30.00)
	9 (15.00)
	33 (55.00)

	4
	Lack of knowledge of record keeping
	45 (75.00)
	12 (20.00)
	3 (5.00)
	42 (70.00)
	11 (18.33)
	7 (11.67)

	5
	Lack of co-operative society in village
	20 (33.33)
	38 (63.33)
	2 (3.33)
	19 (31.67)
	36 (60.00)
	5 (8.33)

	6
	Lack of knowledge about making value-added dairy products
	30 (50.00)
	20 (33.33)
	10 (16.67)
	28 (46.67)
	18 (30.00)
	14 (23.33)


f = frequency; % = percentage of respondents
I. Breeding (Reproductive) Constraints
The data revealed that lack of knowledge about breeding management of buffalo practices was the most serious breeding constraint, with 65.00% of Sri Ganganagar and 61.67% of Hanumangarh respondents rating it as most serious (Table 1). Unavailability of timely artificial insemination facility at village level was considered less critical by the majority — 65.00% in Sri Ganganagar and 63.33% in Hanumangarh rated it as least serious — suggesting that AI availability alone is not the primary perceived barrier. Repeat breeding was rated as most serious by 30.00% in Sri Ganganagar and 25.00% in Hanumangarh. Poor conception rate was also reported as most serious by 26.67% and 23.33% of respondents in the two districts respectively. Unavailability of purebred buffalo was a moderate concern (28.33% and 23.33% rating it most serious), reflecting a growing awareness about the importance of genetic improvement. These results are in agreement with Sarita et al. (2017) who disclosed that lack of knowledge about breeding management was a major constraint for buffalo farmers.
II. Feeding Constraints
Among feeding constraints, lack of knowledge about silage preparation was the most frequently rated serious constraint (68.33% most serious in Sri Ganganagar and 66.67% in Hanumangarh), closely followed by lack of proper improvement of pasture land and development of fodder grasses (58.33% and 53.33% respectively). Lack of knowledge about mineral mixture was rated most serious by 28.33% in Sri Ganganagar and 31.67% in Hanumangarh, while 66.67% and 63.33% respectively rated it as serious, indicating widespread concern. Unavailability of cheap and quality green fodder was a lower priority constraint, with more than half of the respondents (51.67% and 63.33%) in both districts rating it as least serious. Poor irrigation facilities for growing fodder crops was overwhelmingly considered a minor constraint (91.67% and 83.33% least serious). These results are in line with Kumar et al. (2020) and Mohi and Bhatti (2006) who reported that silage making knowledge gaps and pasture development were the major feeding constraints.
III. Health Constraints
Health constraints were dominated by knowledge-related gaps. Lack of knowledge about vaccination against contagious diseases emerged as the most serious health constraint, with 80.00% in Sri Ganganagar and 78.33% in Hanumangarh rating it as most serious — the highest percentage across all health sub-constraints. Costly veterinary treatment was rated most serious by 56.67% and 53.33% of respondents in the two districts. Poor facility of timely vaccination against diseases was also highly rated (43.33% and 40.00% most serious). Unavailability of on-time veterinary services was predominantly rated as serious (66.67% and 68.33%) rather than most serious, indicating moderate dissatisfaction. Lack of knowledge about isolation of sick animals and deworming was similarly rated mostly as serious (75.00% and 66.67%). These findings are consistent with Dubey et al. (2012) and Lokhande et al. (2012) who highlighted high cost of treatment and inadequate disease management knowledge as key constraints.
IV. Management Constraints
Lack of knowledge about scientific management practices was the most serious management constraint, rated as most serious by 63.33% of Sri Ganganagar and 50.00% of Hanumangarh respondents. Lack of technical knowledge to manage buffalo farming was similarly important, rated most serious by 50.00% and 43.33% of respondents respectively. In contrast, unavailability of buffalo shed with good ventilation facilities was largely considered a minor constraint (75.00% and 76.67% rated it least serious). Lack of sufficient space showed mixed responses — rated as serious by 46.67% in Sri Ganganagar and 40.00% in Hanumangarh. Overall, 56.67% of farmers across both districts (68 out of 120) rated lack of scientific management knowledge as most serious, indicating a significant knowledge gap in livestock management. These results corroborate Patil et al. (2009) who reported similar findings among dairy farmers.
V. Economic Constraints
Economic constraints were highly severe in the study area. Lack of loan and insurance facilities was the most critical economic constraint, with 73.33% of Sri Ganganagar and 70.00% of Hanumangarh respondents rating it most serious (86 out of 120 farmers, i.e., 71.67%). High cost of milch animal was the second most critical (63.33% and 61.67% most serious). High cost of concentrate mixture was also severe (60.00% and 58.33%). High rate of interest on loans was predominantly rated as serious rather than most serious (71.67% and 66.67%). High cost of byre construction was generally considered less serious (58.33% and 61.67% rated it least serious). The findings are in consonance with Rajadurai et al. (2022) and Awate et al. (2022), who highlighted financial constraints as the primary bottlenecks for dairy farmers.
VI. Marketing Constraints
Marketing constraints were overall the most severe category. Non-remunerative price for milk topped the list with 76.67% in Sri Ganganagar and 70.00% in Hanumangarh rating it most serious (88 out of 120, i.e., 73.33%). Lack of knowledge of record keeping was the second highest (75.00% and 70.00% most serious; combined 72.50%). Lack of knowledge about making value-added dairy products was rated most serious by 50.00% and 46.67% in the two districts (combined 48.33%). Lack of co-operative society in village was rated as serious by the majority (63.33% and 60.00%), indicating a widely felt but moderately acute problem. Seasonality in demand for milk was rated most serious by 33.33% and 30.00%. Difficulty to store milk in summer was mostly a minor issue (68.33% least serious in both districts). These findings align with observations of Kavithaa et al. (2020) and Sarker and Ghosh (2010).
On the whole, the study revealed that more small and medium herd owners face major constraints as compared to large herd owners in adoption of scientific buffalo farming practices. The above findings are in accordance with Sarker and Ghosh (2010) and Makwana et al. (2016) who reported that non-cooperative farms face major constraints with high severity compared to cooperative farms. Similarly, Ranawat and Ram (2015) disclosed that constraints encountered by trained farmers were significantly lower compared to untrained farmers, highlighting the critical role of extension education.

Livelihood Security of Buffalo Farmers in the Study Area
Table 2. Livelihood security of buffalo farmers through buffalo farming
	Sr.
	Security Dimension
	Level
	Sri Ganganagar (n=60)
	Hanumangarh (n=60)

	
	
	
	Small (n=39)
	Medium (n=15)
	Large (n=6)
	Small (n=26)
	Medium (n=22)
	Large (n=12)

	
	
	
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%
	f
	%

	1
	Food and Nutritional Security
	Low
	20
	51.3
	9
	60.0
	1
	16.7
	12
	46.2
	8
	36.4
	1
	8.3

	
	
	Medium
	13
	33.3
	5
	33.3
	2
	33.3
	10
	38.5
	11
	50.0
	5
	41.7

	
	
	High
	6
	15.4
	1
	6.7
	3
	50.0
	4
	15.4
	3
	13.6
	6
	50.0

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	2
	Economic Security
	Low
	17
	43.6
	7
	46.7
	1
	16.7
	10
	38.5
	7
	31.8
	0
	0.0

	
	
	Medium
	16
	41.0
	6
	40.0
	3
	50.0
	10
	38.5
	11
	50.0
	5
	41.7

	
	
	High
	6
	15.4
	2
	13.3
	2
	33.3
	6
	23.1
	4
	18.2
	7
	58.3

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	3
	Health Security
	Low
	14
	35.9
	7
	46.7
	3
	50.0
	10
	38.5
	8
	36.4
	2
	16.7

	
	
	Medium
	17
	43.6
	6
	40.0
	2
	33.3
	12
	46.2
	9
	40.9
	4
	33.3

	
	
	High
	8
	20.5
	2
	13.3
	1
	16.7
	4
	15.4
	5
	22.7
	6
	50.0

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	4
	Educational Security
	Low
	3
	7.7
	4
	26.7
	1
	16.7
	5
	19.2
	8
	36.4
	1
	8.3

	
	
	Medium
	30
	76.9
	6
	40.0
	3
	50.0
	15
	57.7
	7
	31.8
	6
	50.0

	
	
	High
	6
	15.4
	5
	33.3
	2
	33.3
	6
	23.1
	7
	31.8
	5
	41.7

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	5
	Social Security
	Low
	3
	7.7
	4
	26.7
	1
	16.7
	5
	19.2
	8
	36.4
	2
	16.7

	
	
	Medium
	30
	76.9
	6
	40.0
	3
	50.0
	15
	57.7
	8
	36.4
	7
	58.3

	
	
	High
	6
	15.4
	5
	33.3
	2
	33.3
	6
	23.1
	6
	27.3
	3
	25.0

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	6
	Institutional Security
	Low
	16
	41.0
	6
	40.0
	2
	33.3
	11
	42.3
	8
	36.4
	2
	16.7

	
	
	Medium
	14
	35.9
	6
	40.0
	2
	33.3
	10
	38.5
	10
	45.5
	4
	33.3

	
	
	High
	9
	23.1
	3
	20.0
	2
	33.3
	5
	19.2
	4
	18.2
	6
	50.0

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0

	7
	Infrastructure Security
	Low
	15
	38.5
	5
	33.3
	1
	16.7
	10
	38.5
	7
	31.8
	3
	25.0

	
	
	Medium
	16
	41.0
	5
	33.3
	2
	33.3
	10
	38.5
	9
	40.9
	3
	25.0

	
	
	High
	8
	20.5
	5
	33.3
	3
	50.0
	6
	23.1
	6
	27.3
	6
	50.0

	
	
	Total
	39
	100.0
	15
	100.0
	6
	100.0
	26
	100.0
	22
	100.0
	12
	100.0


f = frequency; % = percentage of respondents in respective herd-size category
4.5.1 Food and Nutritional Security



In Sri Ganganagar, food and nutritional security was reported as low by 51.3% of small, 60.0% of medium, and 16.7% of large herd farmers. Medium security was reported by 33.3%, 33.3%, and 33.3% respectively, while high security was recorded among 15.4% small, 6.7% medium, and 50.0% large herd owners. In Hanumangarh, low security was reported by 46.2% small, 36.4% medium, and 8.3% large herd farmers
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Figure 1. Overall constraints faced by buffalo farmers in Agro-climatic Zone-1B of Rajasthan (N = 120)


 Medium security was observed in 38.5%, 50.0%, and 41.7% respectively, while high security was reported by 15.4% small, 13.6% medium, and 50.0% large herd owners. Overall, large herd owners in both districts showed markedly better food and nutritional security, reflecting greater milk production and household availability (Eqbal, 2015; Thombre et al., 2010; Jhamb, 2021).
4.5.2 Economic Security
In Sri Ganganagar, economic security was low for 43.6% small, 46.7% medium, and 16.7% large herd farmers. Medium security was observed among 41.0%, 40.0%, and 50.0%, while high security was reported by 15.4%, 13.3%, and 33.3% respectively. In Hanumangarh, low economic security was seen in 38.5% small, 31.8% medium, and none of the large herd farmers. High economic security was recorded among 23.1%, 18.2%, and 58.3% of small, medium, and large herd owners, indicating better economic resilience among large herd owners, particularly in Hanumangarh. Buffalo farming supports income through milk sales, and Hanumangarh's large herds benefit from higher yields and better market access (Girish, 2018; Kumar and Chand, 2008; Pradhan, 2019).
4.5.3 Health Security
In Sri Ganganagar, health security was rated as low by 35.9% small, 46.7% medium, and 50.0% large herd farmers. Medium security was reported by 43.6%, 40.0%, and 33.3% while high security was indicated by 20.5%, 13.3%, and 16.7% respectively. In Hanumangarh, low health security was reported by 38.5% small, 36.4% medium, and 16.7% large herd farmers. High security was recorded among 15.4%, 22.7%, and 50.0% respectively, indicating a significant advantage among large herd owners in Hanumangarh. Income from buffalo farming supports healthcare access, and larger herds' higher security reflects greater financial stability (Eqbal, 2015; Pradhan, 2019).
4.5.4 Educational Security
Educational security was comparatively better than other dimensions. In Sri Ganganagar, only 7.7% of small herd owners reported low educational security while 76.9% reported medium and 15.4% high. Among medium herd owners 26.7% reported low, 40.0% medium, and 33.3% high. In Hanumangarh, low educational security was reported by 19.2% small, 36.4% medium, and 8.3% large herd farmers, while high security was found among 23.1%, 31.8%, and 41.7% respectively. Buffalo farming income supports educational investment in the household, and larger herds' higher security reflects greater income available for education (Jhamb, 2021; Eqbal, 2015).
4.5.5 Social Security
Social security was generally at medium level across both districts. In Sri Ganganagar, 76.9% of small herd owners reported medium social security, 15.4% high, and only 7.7% low. In Hanumangarh, 57.7% small, 36.4% medium, and 58.3% large herd owners reported medium security. High social security was reported by 15.4%, 33.3%, and 33.3% of small, medium, and large herd owners in Sri Ganganagar, and 23.1%, 27.3%, and 25.0% in Hanumangarh. Buffalo ownership enhances social status, and larger herds reflect greater economic and social capital (Girish, 2018; Pradhan, 2019).
4.5.6 Institutional Security
In Sri Ganganagar, low institutional security was reported by 41.0% small, 40.0% medium, and 33.3% large herd farmers. High security was reported by 23.1%, 20.0%, and 33.3% respectively. In Hanumangarh, 42.3% small, 36.4% medium, and 16.7% large herd farmers reported low institutional security, while high security was observed among 19.2%, 18.2%, and 50.0%. Hanumangarh's large herd owners showed significantly better institutional security, reflecting better access to cooperatives and extension services (Eqbal, 2015; Jhamb, 2021).
4.5.7 Infrastructure Security
Infrastructure security levels varied with herd size in both districts. In Sri Ganganagar, low security was reported by 38.5% small, 33.3% medium, and 16.7% large herd farmers, while high security was recorded among 20.5%, 33.3%, and 50.0% respectively. In Hanumangarh, 38.5% small, 31.8% medium, and 25.0% large herd farmers reported low security, while high security was reported by 23.1%, 27.3%, and 50.0%. Both districts reflected similar trends; however, Hanumangarh showed a slightly better distribution of medium and high security levels, suggesting better awareness, support, or access to infrastructure development resources. The fact that half of the large herd owners in both districts reported high infrastructure security emphasizes the importance of scale in improving security outcomes.
Conclusion
It was inferred from the survey results that small and medium herd owners face greater constraints compared to large herd owners in adoption of scientific buffalo farming practices. Marketing and economic constraints were the most severe overall — non-remunerative price for milk (73.33% most serious), lack of knowledge of record keeping (72.50%), and lack of loan and insurance facilities (71.67%) topped the list. Among health constraints, lack of knowledge about vaccination against contagious diseases was reported most serious by 79.17% of the combined sample, making it the most severe individual constraint across all categories. Knowledge gaps in scientific management, silage preparation, mineral mixture, and breeding management were other prominent constraints.
Livelihood security analysis clearly showed that large herd owners enjoyed significantly higher levels of security across all seven dimensions — food and nutritional, economic, health, educational, social, institutional, and infrastructure — compared to small and medium herd owners, who largely remained in the low-to-medium category. These findings underscore the urgent need for targeted extension education, strengthening of dairy cooperative societies, remunerative milk pricing policies, simplified access to credit and insurance, and capacity-building programmes on scientific buffalo management to enhance productivity and ensure sustainable rural livelihoods in Agro-climatic Zone-1B of Rajasthan.
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