Proposed Strategies and Suggestions for Mitigating Challenges Faced by the Sheep Farmers in Hyper Arid Partially Irrigated Western Plain Zone (Ic) of Rajasthan



ABSTRACT
	The research investigation was conducted in the hyper-arid partially irrigated Western Plain Zone (Ic) of Rajasthan, encompassing the districts of Jaisalmer, Bikaner and certain parts of Churu. Based on the highest concentration of sheep population, Jaisalmer and Bikaner districts were purposively selected for this research study. Within each district, three tehsils with the highest sheep population were identified, resulting in a total of six tehsils selected for the research. From each district, 150 sheep farmers were selected, employing a proportional random sampling technique wherein ten sheep farmers from each village were included as respondents. 
In pursuit of this objective, 20 experts from the functionaries engaged in sheep and wool development i.e. CSWRI, Arid region campus, Bikaner (15) and College of Veterinary and Animal Science, Bikaner (5), from the research disciplines like breeding, nutrition, wool technology, meat science and animal health. Besides these 30 experts from extension i.e. CSWRI, ARC, Bikaner Extension section (15) and state animal husbandry department’s veterinary extension officers (15). Thus, in all 50 experts were selected to seek their valuable suggestions about improved sheep management practices. An effort was made to develop a strategic plan to improve sheep management practices based on suggestions from sheep farmers, extension functionaries and research scientists involved in development and production of improved sheep management practices. This strategy aims to enhance the overall sheep farming scenario in the state and will assist research scientists, extension functionaries and farmers in promoting better management practices. To ensure an effective approach, the strategies should be implemented in a coordinated manner across three different levels: sheep and wool research and development departments, input agencies (including financial institutions) and the farmers themselves.
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INTRODUCTION
Sheep, as small ruminants, play a vital role in the socio-economic and cultural fabric of rural Indian households. Sheep rearing an age-old occupation continues to be regarded as a promising and viable commercial enterprise. Its widespread adoption globally is attributed to several inherent advantages, including manageable body size, ease of handling, high reproductive efficiency, early sexual maturity, low input requirements, modest initial capital investment, and relatively uncomplicated marketing channels. Owing to these characteristics, sheep farming offers rural populations comparative advantages over cattle and buffalo husbandry (Rauniyar et al., 2000).
In the Indian, sheep rearing constitutes a fundamental component of the mixed integrated farming system, wherein livestock husbandry and crop production are interdependent enterprises, each complementing the other by utilizing by-products and resources efficiently (Naqvi et al., 2017). According to Zoupanidou (2019), the total global livestock population in 2014 stood at 3.6 billion, comprising 1.494 billion cattle, 0.2 billion buffaloes, 1.173 billion sheep, and 1.006 billion goats. The global sheep population experienced a growth of 6.22 percent between 1961 and 2000, followed by an increase of 10.7 percent from 2000 to 2013. India currently ranks as the second-largest holder of the global sheep population, accounting for approximately 4.03 percent of the total (Anonymous, 2020; Zenda & Malan, 2024).
Rajasthan, the largest state in India, predominantly characterized by arid and semi-arid conditions, including the expansive Thar Desert, possesses a rich historical association with sheep husbandry (Jones et al., 2014). Livestock rearing, in general, is deeply entrenched in the rural economy of the state, with over 80 percent of rural households engaged in animal husbandry activities. The state boasts substantial livestock resources, with a population of 56.8 million animals, representing 11.27 percent of the nation’s total livestock population (535.78 million), thereby securing the second rank in India. The livestock sector contributes approximately 10.21 percent to the Gross State Domestic Product (GSDP) (Vaintrub et al., 2021).  
According to the 2012 livestock census, Rajasthan witnessed a 14.13 percent increase in its sheep population, accounting for nearly 13.8 percent of the state’s total livestock. Rajasthan also ranks as the highest in camel and goat populations, second in buffalo and other livestock, third in horses, and fourth in sheep. According to the results of the 20th livestock census, there were 74.26 million sheep in India as of 2019, with Rajasthan having 7.9 million of them, the most after Telangana, Andhra Pradesh and Karnataka (Morris, 2009).


MATERIAL AND METHODS
Due to the vast considerable diversity in agro-climatic conditions across Rajasthan and to address the region-specific needs of agricultural research, the state has been demarcated into ten distinct agro-climatic zones. For the purpose of this study, the Hyper Arid Partially Irrigated Western Plain Zone (Ic) was selected. This zone encompasses the districts of Bikaner, Jaisalmer and parts of Churu. Among these, Bikaner and Jaisalmer districts were purposively selected owing to their comparatively higher sheep population within the designated agro-climatic zone.
Subsequently, three tehsils from each selected district were identified on the basis of their highest sheep population, resulting in a total of six tehsils across the two districts. From each tehsil, five villages were further selected, prioritizing those with the largest concentration of sheep. Thus, thirty villages from the six purposively selected tehsils of Jaisalmer and Bikaner districts were included in the study.
A comprehensive list of all sheep farmers from the selected villages each with a minimum of five years of experience in sheep husbandry was prepared in consultation with local authorities and knowledgeable individuals, serving as the sampling frame. From this list, a total of 300 sheep farmers were selected for the study using a proportional random sampling technique.
Data collection was undertaken through personal interviews using a structured and pre-tested interview schedule. The investigator employed a face-to-face interview approach to elicit detailed and reliable information from the respondents. Upon completion of data collection, the data were systematically tabulated and subjected to statistical analysis.
In order to analyze, Various statisticalStatistical tools and techniques were applied to interpret the results and draw meaningful conclusions, including frequency distribution, percentage analysis, mean, mean percent score, standard deviation, rank correlation, null and alternative hypothesis testing and the z-test.
[bookmark: _GoBack]RESULTS AND DISCUSSION
1. Suggestions from sheep farmers about improved sheep management practices in hyper arid partially irrigated western plain zone Ic of Rajasthan- 
To increase sheep production in Partially Irrigated Western Plains Zone (Ic) of Rajasthan, various aspects including breed and breeding, feeding, management: housing, shearing, health and hygiene, marketing and other relevant aspects be considered as suggestions. The major components of the suggestions are- 












	Different sheep rearing practices
	Suggestions plan for sheep rearing practices

	
	A. Breed and Breeding Practices
	B. Feeding Practices

	
	A. Good-quality rams suited to the agro-climatic conditions should be provided to interested sheep farmers who have registered at nearest veterinary hospital/clinic on priority basis at nominal prices
	A. Government agencies should provide feed and fodder at subsidized rates during lean periods or droughts. Financial agencies at the village level should offer credit options at nominal costs for purchasing feed, fodder, concentrates and mineral mixtures.

	
	B. Financial agencies should provide credit on the lower interest rates to sheep farmers to purchase good quality rams.
	B. Governments may consider initiatives such as land rehabilitation programs to reclaim degraded areas for grazing. This includes implementing soil conservation measures, re-seeding with suitable forage species to improve productivity. The government should monitor and prevent unauthorized encroachment on grazing areas by individuals and agencies.

	
	C. Information about Government programmes related to sheep development should be provided through veterinary institutions, extension agencies and mass media.
	C. The Government should organize skill-oriented trainings for sheep farmers, focusing on promoting supplementary feeding with an emphasis on balanced ration for better sheep rearing.

	
	
	D. Establish fodder bank outlets on migration routes to ensure timely availability of fodder for migrating sheep.

	
	3. Management Practices

	
	A. Health & Hygiene

	
	a. Government should organize training, campaign, demonstration and exhibition to improve knowledge, adoption and skill about vaccination, deworming, dipping, castration, the scientific method of shearing and disease prevention and control measures.
b. Proper veterinary facilities are not available in the villages, one or two para-vet may be trained from each village so that they could provide primary treatment to animals.
c. Government and veterinary research institute offer on-site technical assistance and farm visits by veterinary experts to provide personalized guidance on sheep health, nutrition, breeding and overall farm management.
d. Veterinary staff should remain stationed at the headquarters so that in emergency sheep farmer could access their services.
e. Establish government-run veterinary clinics or centers in rural areas where farmers can obtain medicines directly.
f. Mobile Veterinary Units supply with medicines to reach remote areas and provide healthcare services to sheep farmers. 
g. Veterinary doctor should visit the village at least once a week.

	
	B. Housing 
a. Credit facilities with reasonable interest rates should be provided to the sheep farmers for scientific housing.
b. It is also suggested that training should be given to sheep farmers in the field of cheap and scientific housing.
	C. Shearing

a. Credit facilities with low interest rates should be provided to the sheep famers for buy the shearing machine.

	
	D. Financial
a. Free distribution of improved breed lamb/sheep from government to increase livelihood of the farmers.
b. Increase credit and subsides facilities to the small sheep farmers.
c. Compensation for died animal due to natural disaster. 
d. CSWRI, KVKs and state animal husbandry departments should develop short videos of improved sheep managements practices and uploaded to social media for easy access to sheep farmers.  
	E. Marketing
a. Wool processing unit/plant should be established at the block level so that the sheep farmers can get a fair price for quality wool.
b. Discourage middle man in market and promote direct marketing for better price of sheep products.
c. Special training programme to be organized for sheep farmers on proper wool handling, storage and grading to ensure higher quality as per the market requirements. 
d. Government should establish the local wool processing units that can add value to raw wool through cleaning, spinning and weaving into finished products.
e. Government should provide support and promote to innovative sheep farmers to sale their wool and its products through online platform, trade fair, exhibitions etc.

	
	E. Other Suggestions 

a. Programs related to sheep development should be disseminated through extension agencies and mass media channels.
b. The government should prioritize field-level training sessions during June and September to facilitate more participation of sheep farmers. Trained at least 2-3 rural youths from each village to administer first aid treatment to sheep in emergencies.
	



2. Suggestions from the field functionaries and research scientists involved in research and development of improved sheep management practices
The various suggestions received from them have been synthesized as follows:
	2.1
	Breeds and breeding

	
	a. The improvement of existing sheep can be achieved either through artificial insemination (A.I.) or by using proven superior genotype rams. Veterinary centers with A.I. facilities should be enhanced to offer 24-hour services. Improved rams should be provided for natural service at a nominal cost. These rams must be properly maintained by the sheep farmers and exchanged every two years to prevent inbreeding and the production of weaker progeny. Additionally, staff from the nearby A.I. centers should regularly check the efficiency and health of these rams.
b. Implement selective breeding programs to improve desirable traits such as wool quality, growth rate and disease resistance.
c. Introduce superior genetic stock suited to local environmental conditions and market demands.
d. Encourage use of assisted reproductive technologies (ART) to enhance breeding efficiency and genetic diversity.
e. Unimproved and non-descript rams should be culled or castrated to prevent uncontrolled breeding within the flock.
f. Encourage farmers to maintain detailed records of breeding, health and production to make informed decisions.
g. Sheep farmers should be trained and motivated to maintain an appropriate ram-to-ewe ratio of 1:30 to prevent excessive exhaustion of the rams.
h. Sheep farmers should consider adopting Garole and Avikalin sheep breeds due to their suitability for arid regions and their high productivity. Garole sheep are known for their resilience to harsh climates, efficient grazing, higher mutton production, gives multiple birth, making them ideal for arid zones. Avikalin sheep, on the other hand, offer excellent new strain of carpet wool and good meat production. By adopting these breeds, farmers can enhance their flock's productivity, improve income from wool and meat and ensure better adaptation to the local environmental conditions.
i. To encourage and motivate sheep farmers towards scientific sheep farming, the government should provide adequate subsidies to small and medium sheep farmers for purchasing improved breeds, particularly for those interested in maintaining large flocks.

	2.2
	Feeding practices 

	
	a. To enhance sheep development comprehensively, beyond breeding, a consistent and adequate supply of balanced and nutritious diets through supplementation with concentrates, minerals mixture and vitamins. Therefore, it is imperative for the government to promote pasture development through scientific methods like the silvi-pastoral system. This includes restoring grass cover by reseeding perennial grasses such as Dhaman (Cenchrus ciliaris), moda grass (C. setigerus) and sewan (Lasirus syndicus) and cultivating fodder trees and shrubs like khejri (Prosopis cineraria), Ardu (Alianthus excelsa), neem (Azadiracta indica), Jharberi (Ziziphus nummularia), mulberry (Morus alba) and Subabool (Acacia spp.). The government should distribute saplings of these species free of cost to farmers to encourage adoption and sustainable management practices.
b. Optimize grazing management practices to ensure adequate nutrition and prevent overgrazing.
c. For arid area, the forest and animal husbandry departments should establish fodder banks to preserve surplus grass and tree loppings grown in the forest and on government land, making them available to sheep farmers at lower costs. Existing forest department regulations should be reviewed and silvi-pastoral cooperative societies could be formed at the village level to implement pasture development programs on a community basis
d. Develop feeding strategies to optimize feed utilization, reduce wastage and enhance overall flock health and productivity.
e. Most sheep farmers currently practice extensive or continuous grazing, which leads to pasture deterioration. Extension agencies should encourage sheep farmers to adopt rotational grazing systems to improve productivity and prolong the longevity of grazing areas.
f. Access to drinking water is a critical limiting factor in sheep management practices. To address this, the government should establish drinking water facilities every 3-4 kilometers in grazing areas and along migratory routes, utilizing underground reservoirs (commonly known as Tankas). In other hand government promotes water conservation methods by offering subsidies, including the use of water-efficient troughs and the implementation of rainwater harvesting systems where feasible.
g. During drought periods, the government should establish fixed selling prices for fodder based on livestock species, such as large ruminants and small ruminants, to ensure that sheep farmers can purchase fodder at more affordable rates.

	3.
	Management practices

	
	a. Sheep farmers should focus on several key practices for effective health management: Maintaining a regular vaccination schedule is crucial to prevent common diseases. Implementing deworming and parasite control measures helps in maintaining the health and productivity of the sheep. Monitoring the flock closely for any signs of illness and seeking veterinary assistance promptly when needed is essential. Practicing good hygiene and sanitation in handling sheep and their living environment helps in preventing the spread of diseases. By adopting these practices, sheep farmers can enhance the overall health and well-being of their flocks, leading to improved productivity and profitability in their operations.
b. To disseminate the latest technical knowledge and enhance skills in various management aspects such as vaccination importance, deworming, dipping, castration, scientific housing, record-keeping, scientific shearing methods, wool sorting and grading, sheep health calendars, health care and hygiene, the Animal Husbandry Department, Krishi Vigyan Kendra’s (KVKs) and other extension agencies should conduct intensive training programs, demonstrations, sheep exhibitions, health camps, fairs and interactive sessions between scientists and sheep farmers at the field level. These initiatives aim to promote improved sheep management practices effectively among farmers.
c. The state animal husbandry department should organize special vaccination, deworming and dipping campaigns against infectious and contagious diseases and parasites during the recommended seasons, provided free of cost to sheep farmers.
d. To control the high cost and ensure the quality of veterinary drugs, the state government should establish cooperative stores and maintain regular oversight. This will ensure that sheep farmers benefit from affordable and high-quality veterinary medications.
e. Sheep housing poses a significant challenge in the region, with sheep farmers often keeping all categories of sheep together, including diseased animals, in open yards throughout winter, summer and the rainy season. Therefore, government agencies should prioritize scientific housing solutions to protect against adverse weather conditions and maintain hygiene standards. Establishing covered yards along migration routes and providing shelters for sheep farmers would also be beneficial. To encourage sheep farmers in adopting improved practices, comprehensive orientation training programs should be organized and financial institutions could offer low-interest loans specifically for scientific housing initiatives.
f. Sheep farmers primarily earn more from selling lambs than from wool, often viewing wool income as negligible. This discourages the wool industry, where sheep are the sole source of wool, unlike meat production which has various substitutes such as goats, rabbits, pigs, ducks, poultry and fish. To reverse this trend and boost wool production, the government should incentivize sheep farmers by offering competitive wool prices and other financial incentives.
g. The State Government and the Central Wool Development Board could establish wool markets or spinning plants at the district or block levels. This initiative would encourage sheep farmers to maintain larger flocks and enable them to sell their wool directly to these agencies at competitive prices. Such measures would help to reduce the involvement of middlemen, agents or private traders in the wool trade.
h. The government should establish a minimum support price for wool to incentivize and encourage sheep farmers to maintain larger flocks and enhance wool production.
i. To prevent sheep farmers from facing harassment by middlemen or private traders, the government should establish meat markets at the state and block level. This initiative would allow sheep farmers to sell their lambs and culled (Timely culling of sheep within the flock is essential to maintain economic yields in wool production and ensure the production of high-quality wool) sheep directly at fair prices.
j. Suggestions for sheep farmers on migration routes:
i. Establish Checkpoints: Coordinate with relevant departments (forest, animal husbandry, police, revenue) to set up checkpoints with communication facilities for assistance and support during migration.
ii. Provide Shelter: Ensure shelters are available along the route to protect both sheep and farmers from adverse weather conditions.
iii. Access to Veterinary Care: Arrange for veterinarians to be stationed along the route to provide healthcare and preventive treatments for the sheep.
iv. Insurance Coverage: Encourage sheep farmers to obtain animal insurance to mitigate economic losses due to unforeseen circumstances.
v. Support from Ration Shops: Facilitate access to essential food items through ration shops to meet the nutritional needs of both farmers and their flock during migration. Implementing these measures can enhance the safety, health and overall well-being of sheep farmers and their flocks during migration routes.

	4
	Other suggestion

	
	a. Periodic refresher courses should be organized for field-level extension functionaries to update their knowledge on improved sheep management practices. Additionally, the concerned department should increase the publication and distribution of literature in local dialects, focusing on the latest sheep production technologies and success stories of sheep farmers. These efforts will effectively enhance knowledge dissemination among field functionaries and sheep farmers, fostering better adoption of advanced practices in sheep farming.
b. To ensure sheep farmers to receive the latest technical knowledge and improved skills in applying advanced technologies for sheep development, training institutions and agencies should be strengthened. Well-planned and organized training programs, such as sheep health camps, sheep fairs and scientist-farmer interactions, should be conducted particularly from June to September at the field level. This timeframe is optimal as it aligns with the return of sheep farmers to their native places after migration. Extension agencies should personally contact and encourage farmers to participate in these extension programs to maximize their effectiveness.
c. Financial institutions should offer credit facilities to sheep farmers at lower interest rates and with simplified procedures. This support should cover expenses for purchasing high-quality rams, improved breeds, fodder, concentrates, mineral mixtures, as well as for constructing shearing sheds and sheep shelters. These measures are essential to encourage and motivate sheep farmers to expand their flocks and enhance their productivity in sheep farming.
d. Sheep farmers often resort to traditional methods and local healers for treating their animals, which may not always be effective. To address this issue, veterinary extension centers should train rural youth in providing basic first aid to animals. Additionally, it is crucial for veterinary doctors to regularly visit villages to oversee treatments administered by these trained youth and provide immediate guidance when needed. It's important for the trained youth to promptly report any disease outbreaks and their actions to the nearest veterinary doctor for timely intervention and appropriate management.
e. The government agencies working in the area should encourage sheep farmers to form self-help groups, cooperative societies, Farmers Interested Group (FIG), Farmers Producers Organization (FPO) or other organized bodies and support them by providing sheep production inputs at subsidized rates. Additionally, the government should establish nomadic schools in grazing areas to ensure children of nomadic communities have access to education.
f. To utilize sheep milk effectively, dairies should be established in central villages to process this milk into high-quality cheese. This initiative would provide sheep farmers with an additional source of income diversifying their revenue streams.





Conclusion: 
The investigation into the prospects of improved sheep management practices in the hyper arid partially irrigated Western Plain Zone IC of Rajasthan highlights significant opportunities for enhancing the productivity, profitability, and sustainability of sheep rearing in the region. The traditional systems, while well-adapted to the harsh climatic conditions, suffer from low productivity due to issues such as poor nutrition, inadequate healthcare, lack of scientific breeding practices and inefficient marketing systems. Adoption of improved management practices- including strategic supplementation, controlled breeding with superior rams, timely vaccination and deworming, improved housing and better pasture and water resource management- demonstrated considerable potential to enhance flock productivity and farmer incomes. Furthermore, capacity-building initiatives and strengthening of market linkages emerged as crucial enablers for the successful implementation of these practices.
The study concludes that with targeted extension services, policy support and farmer awareness programs, the prospects for integrating improved sheep management practices in this region are highly promising. This would not only improve the livelihoods of pastoral and agro-pastoral communities but also contribute to the sustainable use of fragile arid zone resources.
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