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Unveiling Socio-economic dynamics of smallholder dairy farmers in drought-prone Jaisalmer district of Rajasthan, India



ABSTRACT
The research work focused on the socio-personal, socio-economic, and extension participation traits of small-scale dairy farmers in the drought-affected Jaisalmer district of Rajasthan. A survey research design was used, and primary data were gathered from 210 dairy farmers selected by multi-stage sampling from all seven blocks of the district. Personal interviews were conducted using a semi-structured pre-tested format. The results indicated that the majority of the farmers were in the middle-aged group 45.71 percent, and educational levels were generally low, with only 3.80 percent having graduate-level education or above. Maximum number of respondents were residing in nuclear family’s 57.15 percent, and farming was a mixed occupation for 59.04 percent of the respondents and it is indicating that they had diversified livelihood sources. Socio-economic parameters showed that 40.49 percent of the farmers were in the medium-income group and semi-medium landholdings (2-4 ha) were predominant 41.90 percent. Milk production was mostly at the medium level 50.48 percent, indicating that they were rearing indigenous breeds and had not adopted improved practices to the fullest. Social participation was low for 39.53 percent of the respondents, and extension participation was also low, with 42.37 percent of the respondents reporting low participation. The findings of the study revealed that, despite dairy farming being an important livelihood support system in drought-affected areas, lack of extension contact and poor institutional participation had acted as constraints in adopting technology and increasing productivity.
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INTRODUCTION
Dairy farming is at the very centre of the world of agriculture in India. In the case of small farmers, dairy farming has a very special importance, as it provides them a constant source of income as well as a security whenever their crop output goes down. Being the world’s largest milk producer, dairy farming by small farmers has a very critical importance for the country, although how sustainable or productive this process can be had a very complex setting, especially within the context of a fragile environment. For instance, in the drought-affected areas of Rajasthan, including the Jaisalmer district, the climate exhibits irregular rainfall patterns and temperatures that often vary to the extreme, in addition to the shortage of grass and water. In such challenging environments, the dairy sectors stand out as important livelihood sources providing constant financial support all year long. Nonetheless, even in such dairy sectors, arid zone dairy operates with numerous challenges in the areas of productivity, extension services, and climate change. Extension service delivery, social participation, and psychological factors such as innovativeness have been increasingly regarded as factors that can improve farmers’ resilience. Information, skills, and knowledge assistance enable farmers to adopt more effective, climate-smart dairy management techniques. However, extension service delivery can be compromised in arid areas due to their distance. Small-scale farmers are confronted with a range of challenging factors: shortages of animal fodder, water scarcity, livestock health problems, credit requirements, and poor market outlets. To adapt, small farmers enhance diversification of earnings, change cattle herds, rely on indigenous knowledge, and modify animal-feeding practices. Despite the importance of dairy farming in arid and semi-arid regions, the literature lacks comprehensive analysis of cattle farmer type, support system, limiting factor, and adaptive mechanism, particularly in the western Rajasthan area. This paper addresses the above gap by exploring the socio-personal and socio-economic characteristics of dairy cattle farmers, appraising the role of the extension system and psychological perspective in the drought-affected areas of the district of Jaisalmer.

MATERIALS AND METHODS
The study was conducted in Jaisalmer district of Rajasthan, which is drought-prone, selected purposively on account of arid climate with predominance of smallholder dairy farming. A survey research design was adopted. 210 dairy farmers from all 7 blocks of Jaisalmer district were chosen by using a multi-stage sampling technique. The primary data was collected through personal interviews using a pre-tested semi-structured interview schedule developed in line with the study objectives. Socio-personal characteristics included age, education, family size and type, occupation, and dairying experience. The socio-economic factors studied were annual income, landholding, and herd composition. Extension participation and psychological attributes such as innovativeness and risk orientation were also measured. The data were coded, tabulated, and analysed using frequency, percentage, mean, standard deviation, and weighted mean score to derive meaningful interpretations.

RESULT & DISCUSSIONS
Table 1. Socio-personal profile of the respondents (n = 210)
	Sl. No.
	Characteristics
	Category
	Frequency (f)
	Percentage (%)

	1
	Age
	Category I (21-41 years)
	43
	20.48

	
	
	Category II (42-55 years)
	96
	45.71

	
	
	Category III (>56 years)
	71
	33.81

	2
	Education
	Illiterate
	30
	14.28

	
	
	Can read only
	38
	18.10

	
	
	Can read & write
	41
	19.53

	
	
	Primary school
	38
	18.10

	
	
	High school
	32
	15.24

	
	
	Pre-degree
	23
	10.95

	
	
	Graduate & above
	8
	3.80

	3
	Family size
	Small (<4 members)
	30
	14.29

	
	
	Medium (5-7 members)
	93
	44.28

	
	
	Large (8-10 members)
	60
	28.58

	
	
	Very large (>10 members)
	27
	12.85

	4
	Family type
	Nuclear
	120
	57.15

	
	
	Joint
	90
	42.85

	5
	Occupation
	Dairy + Agriculture
	124
	59.04

	
	
	Only dairy farming
	18
	8.58

	
	
	Dairy + Services
	29
	13.80

	
	
	Dairy + Casual labour
	26
	12.38

	
	
	Dairy + Academics
	13
	6.20

	6
	Experience in dairying
	Low (<14 years)
	66
	31.42

	
	
	Medium (14-22 years)
	85
	40.50

	
	
	High (>22 years)
	59
	28.10



Socio-personal profile
As evident from Table 1, the majority of the farmers lie within the age group of 42-55 years, which constitute 45.71 percent of the respondents. Farmers above 56 years constitute 33.81 percent, while only 20.48 percent of the respondents are young farmers. This age distribution indicates that the dairy sector in the study area is dominated by middle-aged and older farmers who possess considerable experience and find dairy farming to be a relatively stable and less risky enterprise, especially when compared to growing crops in drought-affected areas. The dominance of middle-aged farmers is consistent with the earlier studies conducted by Singh et al. (2021), Kalaivani et al. (2017), Kumar et al. (2018), Raghuprasad et al. (2013), and the works of Birthal and Jha (2005), Kumar et al. (2011), and Chand et al. (2012). These studies highlight that the accumulated experience in farming acts as an important factor in continuing dairy farming when resources are limited and the environment is harsh.

The educational attainment of the region is skewed towards lower to moderate levels. Only 3.80 percent of the farmers possess graduate-level education and above, while a substantial number possess basic literacy or primary-level education. This is a constraint in accessing scientific knowledge, adopting better dairy technology, and utilizing extension and advisory services effectively. Similar trends of low education among dairy farmers have been reported by Reddy et al. (2020), Lokeswari (2016), Patel and Sayyed (2014), and supported by Birthal and Jha (2005) and Kumar et al. (2011), who clearly demonstrated that education has a significant impact on technology adoption, management efficiency, and decision-making in dairy enterprises. Concerning family structure, 57.15 percent of the respondents are from nuclear families, while 42.85 percent are from joint families. A substantial number of families are of medium size, which is sufficient for providing family labor for day-to-day dairy farm activities such as feeding, milking, cleaning, and caring. The increasing number of nuclear families indicates the continuous process of rural socio-economic changes, land fragmentation, and livelihood diversification. Similar trends have been reported by earlier studies of Deekshit (2015), Singh et al. (2019), Kafura (2016), and Chand et al. (2012), who reported an increasing trend of nuclear family structure among dairy-farming families.
Table 2. Socio-economic profile of respondents (n = 210)
	Sl. No.
	Characteristics
	Category
	Frequency
	Percentage

	1
	Annual income
	Low (<₹90,000)
	67
	31.90

	
	
	Medium (₹90,000-1,10,000)
	85
	40.49

	
	
	High (>₹1,10,000)
	58
	27.61

	2
	Landholding
	Landless
	17
	8.10

	
	
	Marginal (<1 ha)
	28
	13.34

	
	
	Small (1-2 ha)
	24
	11.42

	
	
	Semi-medium (2-4 ha)
	88
	41.90

	
	
	Medium (4-10 ha)
	34
	16.20

	
	
	Large (>10 ha)
	19
	9.04

	3
	Milk production
	Low (<5 L/day)
	59
	28.10

	
	
	Medium (5.1-7.5 L/day)
	106
	50.48

	
	
	High (>7.5 L/day)
	45
	21.42




Socio-economic profile
As evident from Table 2, the socio-economic composition of dairy farmers significantly influenced household food security, efficiency in milk production, and the adoption of improved dairy management practices. The socio-economic profiling of respondents showed clear variations in annual income, landholding size, milk production levels, consumption patterns, and market orientation. A substantial proportion of farmers belonged to the middle-income group, representing 40.49 percent of respondents with annual incomes ranging between ₹90,000 and ₹1,10,000. This category was followed by the low-income group comprising 31.90 percent, while 27.61 percent of respondents fell within the high-income group. This distribution indicated economic diversity among dairy households, where dairying functioned as a supplementary yet stabilizing source of income, especially in drought-prone regions where crop production remained uncertain due to climatic variability. Similar findings were reported by Birthal and Jha (2005), who demonstrated that dairy farming played a vital role in stabilizing income and reducing livelihood risks among rural households.
Regarding landholding size, semi-medium farms ranging from 2 to 4 hectares constituted the largest group, accounting for 41.90 percent of respondents. This was followed by medium, marginal, and landless categories in smaller proportions. The dominance of semi-medium landholdings suggested relatively better opportunities for fodder cultivation and integration of livestock with crop farming systems. However, the presence of marginal and landless households indicated continued dependence on common grazing lands and purchased feed resources. Similar relationships between landholding size and dairy productivity were also emphasized in broader livelihood analyses conducted by Birthal, Roy, and Negi (2015), who observed that farm diversification, including livestock enterprises, contributed significantly to livelihood stability among smallholders.
With respect to milk production, 50.48 percent of respondents reported medium production levels ranging between 5.1 and 7.5 litres per day, while 28.10 percent recorded low production levels and 21.42 percent achieved higher production levels. The predominance of medium productivity levels suggested reliance on indigenous or low-yielding cattle breeds, limited adoption of balanced feeding practices, and restricted access to veterinary and extension services. These production trends indicated the persistence of resource and service constraints in semi-arid dairy systems.
[bookmark: _GoBack]Milk consumption and marketing patterns revealed that dairy farming simultaneously supported household nutrition and income generation, placing most respondents within low-to-medium commercial orientation categories. Many farmers preferred selling milk directly to local consumers due to immediate cash payment, while others supplied milk to private dairies or cooperative channels depending on accessibility. Informal marketing channels remained preferred due to convenience and quicker payments, although limited participation in organized cooperative systems often constrained better price realization and institutional support.
Table 3. Social and extension participation of respondents (n = 210)
	Sl. No.
	Characteristics
	Category
	Frequency
	Percentage

	1
	Social participation
	Low
	83
	39.53

	
	
	Medium
	57
	27.14

	
	
	High
	70
	33.33

	2
	Participation in extension activities
	Low
	89
	42.37

	
	
	Medium
	67
	31.91

	
	
	High
	54
	25.72


Social and extension participation of respondents
Social and extension participation of respondents is high significance regarding information acquisition and adaptation of new ideas for better livestock practices. In regard to the level of involvement of respondents in social and extension activities, based on the information provided in Table 3, there is considerable variability. Concerning social participation, a large chunk measures (39.53%), indicating low levels, (33.33%) report a high level, while (27.14%) record a medium level. The dominant low level of social participation indicates that a large percentage of dairy farmers do not have strong affiliations or engagements with either formal or informal organizations, such as cooperatives, self-help groups, or at the village level. Low levels of social participation may limit a community's ability to access knowledge, training, or knowledge diffusion as a means of acquiring knowledge or as a means for improving their knowledge on how to go about their activities. Various authors, as noted by Deekshit (2015), Kafura (2016), & Dayya & Bansal (2016), established a low level of ties between dairy farmers and rural organizations due to socio-cultural factors. Moving to the participation rate in extension activities, (42.37%) fall under the low category, while (31.91%) fall under the medium category and (25.72%) fall under the high category. This means that most of the farmers have limited interaction with the extension agents and the training/ advisory services. This can be due to unfavourable extension infrastructure, distance from the village, and the absence of need-based initiatives. These findings are consistent with the findings of Raghuprasad et al. (2013), Lokeswari (2016), and Sulaiman et al. (2012). Extension participation plays an important role in increasing the awareness among the farmers and motivating them towards the adoption of scientific dairy methods. This was evident from the findings by Kalaivani et al. (2017), Patel and Sayyed (2014), and Singh et al. (2021), which revealed the positive relationship of extension participation with the behaviour of adoption among dairy farmers. In the absence of participation, the farmers lack access to the latest information and tend to resort to traditional methods. Results indicate that the level of social organization, extension, and involvement by the respondents is wanting, hence the need for an emphasis on farmer organization, group approach methods, and extension services for improved adoption and efficiency in the technology of dairy production.
CONCLUSION
The current study helps to develop a thorough comprehension of the socio-personal, socio-economics, extension, and psychological aspects of small-scale dairy producers in the drought-prone Jaisalmer district of Rajasthan, which is exposed to natural conditions of drought. The observations clearly reveal that small-scale dairy producers in such a water-and-feed-deficient arid zone have mostly been managed by people of advancing age with a considerable amount of experience, though less educated. The amalgamation of dairy production and agriculture, therefore, remains a vital livelihood support system, which provides stable earnings as well as nutritional security, though under uncertain climatic conditions. Low to medium levels of social participation and extension contact are found to be significant hindrances, hindering farmers from gaining scientific knowledge, new technology, and institutional support. Even though the farmers possess medium levels of innovativeness and risk-taking, low levels of extension contact, poor networking, and low levels of participation in formal dairy institutions slow down adoption and advances in technology and productivity. These problems are further aggravated by drought constraints like fodder, water, and veterinary and market development. National investment in climate-resilient fodder, water management, and veterinary infrastructure is crucial to mitigate drought impacts. An integrated approach linking dairy development with national food security, livelihood, and climate adaptation strategies will enhance productivity and ensure sustainable growth at the national level.
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