A review on current scenario of goat population and production in Rajasthan, India

ABSTRACT
The present assessment focuses on the goat industry in Rajasthan, with an emphasis on population and productivity. In India, the goat industry produces 1.21 million tons of goat meat (13.8%), 0.18 million tons of skins, and 6.26 million tons of milk (3%). Goats make up 50% of the total livestock population in Rajasthan and are the dominant species. As of 2019, there were 20.84 million goats in Rajasthan, which represents a 3.81% decrease from the previous census in 2012. Rajasthan produced a total of 3.10 million tons of goat milk and 95.23 thousand tons of goat meat in 2022-2023. The purpose of this review is to shed light on the current goat situation in Rajasthan and encourage entrepreneurship to establish more goat farms to improve the economic status of goat farmers in the region.
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INTRODUCTION 
Goat is among the earliest domesticated ruminants (Lotha 2023). Goats are more resilient to disease and have a greater range of adaptation (Pant and Kumar, 2003). Goats, when allowed to graze naturally, are reportedly less expensive than sheep and cattle (Sharma et al. 2008; Tanwar et al. 2008). Goats are mainly kept for meat, milk and fibre (Patbandha et al.2018; Choudhary et al. 2019).In an environmentally conscious society, goats could play a significant role in sustainable development if regional campaigns are effective in highlighting premium labels and innovative production (Kumar et al. 2023; Nedumaran et al. 2023). 
    Goat, sometimes known as "the poor man's cow," is a good fit for achieving the interdependent goals of reducing poverty, increasing food availability, generating employment, and boosting rural income. (Kumawat et al. 2017;Waiz et al. 2018). Since goat farming requires less capital, it is an option for a sizable portion of the rural population. Approximately 9% of livestock GDP comes from goats (Sone et al. 2015; Singh et. al. 2023). 
    Goats are a highly significant livestock species in India, mostly due to their short generation intervals, high rates of prolificacy, and ease of marketing both the goats themselves and their products (Tyagi et al. 2013). A special kind of tiny ruminant with many uses, goats can survive in a variety of climates, from high alpine locations to arid deserts (Kumar et al. 2007; Yadav et al. 2009; Kumar et al. 2019). Raising goats, one of the most popular livestock breeds, has the potential to become a very profitable venture for smallholder and marginal farmers in rural areas, particularly in less favorable situations, as well as a reliable source of food and work. Goats provide a substantial economic contribution to India (Kumar et al. 2014; Kamboj et al. 2015; Lata et al. 2021). 
     This research paper aimed to assess the number and productivity of goats in Rajasthan, one of the regions in India that is known for having a significant population of goats. The study will help in gathering essential data for making policies, developing targeted initiatives to support goat farmers, and the overall growth of the goat farming industry in Rajasthan.
PRESENT SITUATION OF GOAT POPULATION IN THE WORLD, INDIA, RAJASTHAN
The world's goat population is currently estimated to be 1.2 billion. The number of goats globally has increased significantly in the last few decades (table 1). This evolution is a result of the growing market for goat products, including meat and milk. Based  on Food and Agriculture Organization Corporate Statistical Database (FAOSTAT ,2023),India has the highest number of goats (148.8 million), with China coming in second with 133.31 million, Pakistan with 80.33 million, Nigeria with 76.3 million, and Bangladesh with 5,95 million .
   Based on the Basic Animal Husbandry Statistics (BAHS, 2023), India has experienced a notable increase in the number of goats in recent decades, as indicated in table 1. The 20th livestock census conducted in 2019 revealed an overall growth rate of 4.6 percent in the total livestock population across the country compared to the 19th Livestock Census conducted in 2012(Sagamneshwaram et al.2016; Singh et al. 2023). The collective population of livestock, encompassing cattle, buffaloes, sheep, goats, pigs, horses and ponies, mules, donkeys, camels, mithun, and yaks, reached 535.78 million in 2019, whereas it was 512.05 million in 2012.  
  According to the findings of the Rajasthan Dairying Animal Husbandry department (DAHD, 2023), the data spanning from 1956 to 2020 (Table 1) indicates a continuous growth in the goat population, both within Rajasthan and globally. This increase in goat population between 1961 and 1965 can be attributed to a number of factors, including consumer demand for chevon, easy handling and management and higher price of goat milk, meat and its products as compared to other livestock species(Sharma et al. 2017; Amandeep et al. 2023). Rajasthan boasted the largest goat population in India, reaching approximately 20.84 million. West Bengal secured the second position with 16.28 million, followed by Uttar Pradesh with 14.48 million, Bihar with 12.82 million, and Madhya Pradesh with 11.06 million. The district-wise goat population is presented in figure 1.
                       Figure 1: District –wise goat population of Rajasthan in million
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Table 1: Year-wise goat population of the world, India, Rajasthan
	Goat population in world  during  1960-2020 (FOASTAT)
	Goat population in India  during  1951-2019 
(BAHS-2023)
	Goat population in Rajasthan  during  1956-2019 
(DAHD,Rajsthan-2023)

	Year 
	Population (billion)
	Year 
	Population (million)
	Year 
	Population (million)

	1960
	0.34
	1951
	47.2
	1956
	8.73

	1965
	0.36
	1956
	55.4
	1961
	8.05

	1970
	0.37
	1961
	60.9
	1966
	10.32

	1975
	0.40
	1966
	64.6
	1972
	12.16

	1980
	0.48
	1972
	67.5
	1977
	12.30

	1990
	0.58
	1977
	75.6
	1983
	15.47

	1995
	0.66
	1982
	95.3
	1988
	12.61

	2000
	0.75
	1987
	110.2
	1992
	15.28

	2005
	0.88
	1992
	115.3
	1997
	16.93

	2010
	0.95
	1997
	112.7
	2003
	16.80

	2015
	1.04
	2003
	124.4
	2007
	21.50

	2020
	1.2
	2007
	140.5
	2012
	21.66

	-
	-
	2012
	135.2
	2019
	20.84

	-
	-
	2019
	148.88
	-
	-



Goat breeds of India 
India has 37 distinct goat breeds, each with unique characteristics (NBAGR, 2024). The country's genetic diversity serves as a valuable resource for producing goats for meat, milk, fiber, and skin (table 2). These goat breeds exhibit high levels of disease and climate resilience and perform well in their natural environments when fed appropriately(Bhardwaj et al.2018). However, some of the Indian dairy goats (Beetal, Jakhrana, Jamunapari, and Surti) are now classified as endangered due to a lack of systematic genetic improvement, poor breeding techniques, and the market (Singh and Singh 2012). Based on their performance, the Indian goat breeds are briefly categorized as (Singh and Chauhan 2021)
Milch (dairy) breeds: With a lactation period of 150–200 days, Beetal, Jakhrana, Jamunapari, Surti, Zalawadi, and Gohilwadi produce 150–500 liters of milk.
Dual Purpose Breeds (Milk and Meat): Sangamneri, Osmanabadi, Malabari, Barbari, Sirohi, Sojat, Gujari, Karauli Marwari, Kuttchi, Mehsana, Kahmi, Rohil Khandi, and  Berari with a lactation period of 90–160 days and 100–145 liters of milk. 
Meat Purpose Breeds: It includes Bidri, Nandi-Dugra, Pantja, Black Bengal, Sumi-Ne, Kodi-Adu, Kana-Adu, Salem-Black, Black Attapady, Konkan Kanyal, and Assam Hill. Ganjam breed have a lactation period that ranges from 40-75 days and produces 20-45 liters of milk.
Meat and fibre purpose breeds: Along with 200–350 g of fiber annually, Chegu, Changthangi, Gaddi, and Bhakarwali produce 20–45 litres of milk during 50–75 days of lactation. 















Table 2: Goats breeds of India
	S.No
	Breed 
	Home tract 
	S.No
	Breed 
	Home tract 

	1.
	Bakarwali 
	Jammu &Kashmir
	20.
	Kutchi 
	Gujarat 

	2.
	Changthangi
	Jammu &Kashmir
	21.
	Khami 
	Gujarat 

	3.
	Chegu 
	Himachal Pradesh
	22.
	Berari 
	Maharashtra 

	4.
	Gaddi 
	Himachal Pradesh
	23.
	Osmanabadi 
	Maharashtra 

	5.
	Beetal 
	Punjab 
	24.
	Sangamneri 
	Maharashtra 

	6.
	Pantja 
	Uttarakhand 
	25.
	Konkan Kanyal 
	Maharashtra 

	7.
	Barbari 
	Uttar Pradesh
	26.
	Black Bengal
	West Bengal 

	8.
	Jammunapari 
	Uttar Pradesh
	27.
	Ganjam 
	Orrisa 

	9.
	Rohilkhandi 
	Uttar Pradesh
	28.
	Assam Hill
	Assam &Meghalaya

	10.
	Marwari 
	Rajasthan 
	29.
	Bidri 
	Karnataka 

	11.
	Sirohi 
	Rajasthan 
	30.
	Nandidurga 
	Karnataka 

	12.
	Jhakrana 
	Rajasthan 
	31.
	Kanni Adu
	Tamil Nadu 

	13.
	Sojat 
	Rajasthan 
	32.
	Kodi Adu
	Tamil Nadu

	14.
	Gujari 
	Rajasthan 
	33.
	Salem Black
	Tamil Nadu

	15.
	Karuli 
	Rajasthan 
	34.
	Atapady 
	Kerala 

	16.
	Gohilwadi 
	Gujarat 
	35.
	Malabari 
	Kerala 

	17.
	Mehsana 
	Gujarat 
	36.
	Sumi-Ne
	Nagaland 

	18.
	Zalawadi 
	Gujarat 
	37.
	Terresa 
	Andaman & Nicobar

	19.
	Surti 
	Gujarat 
	
	
	


(National Bureau of Animal Genetics and Resources, 2023)
PROPERTIES OF GOAT MILK 
Goat's milk is high in vitamins and minerals and has a smooth, creamy texture. Goat milk is alkaline as compared to cow milk which is acidic in nature(Vishnoi et al.2022). Goat milk has substantially smaller fat globules, which results in a homogenized product with inherently higher digestion(Dixit and Mohan,2014; Zulkifli et al.2023). Higher amounts of medium-chain fatty acids viz, capric, caprylic and propric found in goat milk have been shown to have antiviral and antibacterial properties as well as the ability to dissolve cholesterol deposits and prevent their growth (Gamit et al. 2020; Zulkifli et al. 2023). They are also quickly absorbed from the colon (Singh et al., 2023). Conjugated linoleic acid (CLA), abundant in goat milk, lowers oxidative stress and atherosclerosis, enhances blood lipid profile, and inhibits the growth of skin and mammary gland tumors (Boehm and Stahl, 2007).As  compared to cow milk, goat milk has 4.1% less lactose (5.0% vs. 5.0%).
     Goat milk has larger casein micelles than cow milk (100–200 nm vs. 60–80 nm).  Goat milk has a lower concentration of αs1-casein and a higher concentration of β-casein than cow milk, which facilitates easier digestion and lowers allergycity (Singh et al. 2023). Goat milk is higher in calcium, phosphorus, and potassium than milk from cows or humans. The gut may directly use a variety of free amino acids found in goat milk, such as taurine, glycine, and glutamic acid. According to Mehaia and Al-Kanhal (1992), goat milk has 20–40 times the amount of taurine than cow milk. Taurine is involved in the synthesis of bile salts, osmoregulation, antioxidation, and calcium blood pressure control, transportation within the central nervous system, and relief from further cardiovascular conditions. Polyamines, which are abundant in goat colostrum and milk (Ploszaj et al., 1997) have been demonstrated to be essential to proper development, the function of GIT cells, the maturation of GIT enzymes (Pegg and Mc Cann, 1982), and the prevention of food allergies (Dandrifosse et al., 2000).
     Goat milk is widely used for making varieties of milk products like cheeses, butter and butter oil, condensed goat milk, dried whole milk, dried granulated milk , ice cream, goat cream butter, whey protein concentrate (WPC), and traditional Indian items (Chilliard et al. 2006, Pandya and Ghodke 2007) . In addition to the above mentioned benefits, goat milk-based cosmetic beauty goods such as body lotions, shampoos, conditioners, and aftershave lotions are highly sought after in western nations (Ribeiro and Ribeiro, 2010).
                         List 1. Milk composition of goat 
	Parameters 	
	Composition 

	Protein (%)
	2.80- 3.70

	Fat (%)
	4.07

	Lactose (%)
	3.9-4.8

	Solid not fat (%)
	8.90

	Water (%)
	83.20

	Total solids (%)
	12.50



         ( Giambara et al. 2014;Kapadiya et al. 2016)
PRESENT SENARIO OF GOAT MILK PRODUCTION IN RAJASTHAN
With 53.12% of the world's goat milk produced worldwide, the leading goat milk producing nations are India, Sudan, Bangladesh, Pakistan, and France. But only 25% of the average milk yield per head (762 vs 2901 g/d) is produced in India that of Europe (Liang and Pinaengkoum 2019). Goat milk contributes 3.30% to the nation's total milk production, which is expected to reach 230.58 million tons in 2022-2023. India is the world leader in goat milk production, and in 2022-2023, the country produced 7.59 million tons of goat milk, up from 6.60 million tons the previous year (BAHS, 2023). The average yield per milk goat is 0.50 kg/day, indicating the high productivity of India's goat milk industry.
   According to the 20th Livestock Census in 2019, India has 41.83 million milking goats, with Rajasthan having the largest number of in-milk goats at 8908.90 thousand. Bhardwaj et al. (2018) reported that the top five states produce 79.5% of the nation's goat milk, indicating their superior quality of production. Rajasthan leads the way in goat milk production, accounting for 15.05% of the total production in India, followed by Uttar Pradesh with 14.93%. Madhya Pradesh occupies third place, producing 8.6% of all goat milk produced in India. Gujarat and Andhra Pradesh are producing 7.6% and 6.97% (figure 1) respectively (BAHS, 2023).
             
                                             (Basic Animal Husbandry Statistics, 2023)

As per animal husbandry department of Rajasthan (RAHD, 2022), highest and lowest milk production was observed in Barmer and Dholpur district of Rajasthan. The district-wise milk production of Rajasthan is presented in figure 3.
                  MT: million tons







PRESENT SENARIO OF GOAT MEAT PRODUCTION IN RAJASTHAN
  According to APEDA statistics 2023, India is the world's top exporter of mutton and chevon, with 9592.31 metric tons valued at 537.18 crores. The United Arab Emirates, Qatar, Kuwait, Maldives, and Oman are the top importers of small ruminant meat. Over the past half-century, there has been a notable shift in the world's meat consumption patterns. Goat meat is preferred by most consumers because it is leaner than meat from other domestic red meat species and is comparable in terms of its nutritional components (Kumar et al. 2007; Tey et al. 2010;Bahir et al.2017).
According to BAHS (2023), goats contribute to 14.47 percent of the total meat production in India. In the period of 2022-2023, the production of goat meat increased from 1.26 million tons to 1.41 million tons from the previous year (2021-2022). West Bengal is the leading state in goat meat production, accounting for 50% of the total production in India. Bihar comes second with 15%. Maharashtra ranks third with 33% of total goat meat production in India. Out of the states that produce 11% of the goat meat, Karnataka ranks fourth followed by Rajasthan at fifth position (figure 4). The district wise goat meat production of Rajasthan is presented in table 3(RAHD,2022).
               
                                                  (Basic Animal Husbandry Statistics, 2023)

Table  3: District-wise distribution of goat meat production in Rajasthan( metric tons)
	District
	Adult  goat
	Young  goat

	Ajmer
	3.341
	1.193

	Bhilwara
	3.485
	2.356

	Nagaur
	4.002
	3.129

	  Tonk
	1.525
	1.301

	Bharatpur
	0.983
	0.379

	Dholpur
	0.737
	0.137

	Karauli
	0.860
	0.461

	S.Madhopur
	0.515
	0.678

	Bikaner
	2.736
	0.448

	Churu
	0.882
	0.259

	Shri Ganganagar
	4.685
	1.419

	Hanumangarh
	0.321
	0.143

	Alwar
	0.577
	0.399

	Dausa
	1.063
	0.932

	Jaipur
	0.565
	0.806

	Jhunjhunu
	3.756
	1.621

	Sikar
	1.705
	1.001

	Barmer
	1.256
	1.870

	Jaisalmer
	5.462
	1.591

	Jalore
	0.021
	0.172

	Jodhpur
	0.251
	3.506

	Pali
	0.091
	0.401

	Sirohi
	0.213
	0.082

	Baran
	1.188
	0.067

	Bundi
	1.176
	0.306

	Jhalawar
	4.489
	0.774

	Kota
	1.231
	0.288

	Banswara
	1.236
	0.156

	Chittorgarh
	0.942
	0.080

	Dungarpur
	0.639
	0.089

	Pratapgarh
	0.689
	0.062

	Rajasamand
	0.475
	0.414

	Udaipur
	3.034
	0.382

	Total 
	54.130
	26.904




SUBSIDIES FOR GOAT FARMING IN RAJASTHAN 
The state of Rajasthan's agricultural sector is greatly aided by government subsidies for goat rearing. Especially for small-scale farmers and rural communities, it is essential. These incentives give anyone who wants to get involved in the lucrative goat farming sector support and financial aid.
The primary advantage of government subsidies is that they assist in lowering the initial financial load on those who wish to begin a goat farming enterprise. These subsidies enable people from economically disadvantaged backgrounds to enter the sector and make money by offering financial support. The financial support that comes with receiving a government subsidy is one of its main advantages. Eligible applicants may be able to receive project cost subsidies through programs like the Animal Husbandry Infrastructure Development Fund (AHIDF) and the National Livestock Mission (NLM). While the AHIDF offers interest subvention up to 3%, the NLM offers a capex subsidy of up to 30% (RAHD, 2022)
 Types of Government subsidies for goat farming in Rajasthan
The Capital Investment Subsidy Scheme (CISS) is one sort of capital provided by the government. A subsidy on their investment in infrastructure, including sheds, fencing, water supply systems, and other necessary equipment, is available to eligible farmers under these schemes. The government also offers a breeding buck distribution program, which is a substantial subsidy. With the help of this program, registered goat producers receive discounted prices on premium breeding bucks. Further funding for fodder development is provided by programs like the Seed Village Program (SVP) and the Green Fodder Development Program (GFDP). Financial assistance is provided by these programs to build seed production units or fodder cultivation areas, respectively ( RAHD, 2022).
Benefits for availing Government subsidies for goat farming in Rajasthan
Financial support 
The primary advantage of government subsidies is the financial assistance they offer to Rajasthan’s goat farmers. Goat farming has become more accessible and inexpensive because to these subsidies, which assist farmers in covering a sizable amount of their investment expenditures.
Entrepreneurship
The government promotes entrepreneurship in the animal husbandry sector, particularly in goat farming, by providing subsidies.
Infrastructure development
Infrastructure development is often a priority for the public sector, and these funds can be beneficial for various industries, including goat farming. Upgrading facilities such as sheds, feed storage units, water supply systems, and veterinary clinics can help improve the overall quality and productivity of the farm.
Improves productivity
Enhancing breeding stock and high-quality feed supplements are examples of subsidized resources that farmers can use to boost production. Goats produce more milk as a result, and their meat yield is of greater quality.
Conclusion 
It is now widely accepted that goat rearing has the potential to significantly enhance the food and economic security of rural populations, especially for small and marginal farmers in the state of Rajasthan. Hence, there is a lot of scope to improve the financial conditions of goat farmers by advising them to use indigenous goat breeds, quality feed and fodders, affordable housing, and adequate healthcare, as well as educating them about the various subsidies that the government of Rajasthan offers to assist them in improving their economic status.
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Figure 2:Top milk producing states of India 
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West Bengal 	Bihar	Maharastra	Karnataka	Rajasthan	429.86	126.7	112.91	95.43	95.23	
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