


Review Article
A Review on Current Scenario of Buffalo Population and Production in Rajasthan, India

ABSTRACT
The present assessment focuses on the buffalo industry in Rajasthan, with an emphasis on population and productivity. In India, the buffalo industry produces 1.85 million tons of carabeef (18.09%) and 108.45 million tons of milk (45.32%). Buffaloes make up 24.10% of the total livestock population in Rajasthan. As of 2019, there were 13.6 million buffalo in Rajasthan, which represents a 5.53% increase from the previous census in 2012. Rajasthan produced a total of 16.68 million tons of buffalo milk and 50.45 thousand tons of carabeef in 2022-2023, reinforcing India's global dominance in exports. The purpose of this review is to shed light on the current buffalo situation in Rajasthan and encourage entrepreneurship to establish more buffalo farms to improve the economic status of buffalo farmers in the region.
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1.INTRODUCTION
“The buffalo (Bubalus bubalis) offers significant potential for food security and sustainable development in the 21st century, as farmers in India depend on these animals as vital components of the typical farming system. In India, the buffalo underpins the rural economy, as with many livestock species that rural families maintain, buffaloes have a deep sociocultural connection. Rural communities contribute significantly to the country’s economy by relying on livestock. It contributed nearly 16 percent of total income from agriculture in 1970-71 and increased to over 25 percent in 2009-10. This trend will likely continue in the coming years due to various economic factors, such as population growth, urbanization, and rising per capita income” [1]. “Buffalo production significantly enhances nutrition security, as buffaloes supply the majority of the country's milk and meat. Additionally, they provide essential manure, domestic fuel, and draught power in rural areas” [2]. “Farmers harness gobar gas from dung as fuel for domestic use and to run engines for drawing water from wells. Bullocks deliver nearly all the draught power required for farm operations and transportation. Since agriculture tends to be seasonal, dairy farming offers many individuals the chance for year-round employment. Dairy animals excel on crop residues and are well-suited to the agro-climatic conditions of our country”.[3]
This research paper aimed to assess the number and productivity of buffalo in Rajasthan, one of the regions in India that is known for having a significant population of buffaloes. The study will help in gathering essential data for making policies, developing targeted initiatives to support buffalo farmers, and the overall growth of the buffalo farming industry in Rajasthan.
2. PRESENT SITUATION OF BUFFALO POPULATION IN THE WORLD ,INDIA, RAJASTHAN
“The  world’s buffalo population is currently estimated to be 205 million”[4]. “The number of buffaloes globally has increased significantly in last few decades( table-1 ).This evolution is a result of growing market of buffalo products,including meat , milk and hide. Based on Food and Agriculture Organization Corporate Statistical Database” [5] ,India has the highest number of buffaloes 112 million.
“Based on the Basic Animal Husbandry Statistics”[6] , “India has experienced a notable increase in the number of buffalo from previous years in Table(1). The 20th livestock census conducted in 2019”[7], “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” [8]. “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” [9,10].
According to the findings of the Rajasthan Animal Husbandry department [11], the data spanning from 1956 to 2020 (Table 1) indicates a continuous growth in the buffalo population, both within Rajasthan and globally.The rise in buffalo population stems from the ample opportunities for producing buffalo meat, which is more tender and lower in cholesterol than cow meat. Additionally, buffalo slaughter faces fewer social taboos compared to cows and swine. Given that India is predominantly a dairy country, producers see significant export potential for buffalo meat.[12]
Table 1. Year – wise buffalo population of the world,India ,Rajathan
	Buffalo population in world during 1990-2021
(FAOSTAT)
	Buffalo population in India during 1956-2019
(BAHS-2023)
	Buffalo population in Rajasthan during 1951-2019
(DHAD,Rajasthan-2023)

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

	
1990
	
148.2
	
1956
	
44.90
	1951
	3.04

	1995
	159.3
	1961
	51.20
	1956
	3.43

	2000
	163.5
	1966
	53.00
	1961
	4.02

	2004
	172.0
	1972
	57.40
	1966
	4.22

	2012
	192.3
	1977
	62.00
	1972
	4.59

	2014
	198.3
	1982
	69.78
	1977
	5.07

	2016
	200.95
	1987
	75.97
	1983
	6.04

	2018
	200.97
	1992
	84.21
	1988
	6.34

	2020
	201.18
	1997
	89.92
	1992
	7.75

	2021
	203.93
	2003
	97.92
	1997
	9.77

	
	
	2007
	105.34
	2003
	10.41

	
	
	2012
	108.70
	2007
	11.09

	
	
	2019
	109.85
	2012
	12.97

	
	
	2022
	112
	2019
	13.6



The district - wise buffalo population is presented in Fig 1.
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                     Fig 1. District –wise buffalo population of Rajasthan in million

3. Buffalo  Breeds of India
“India has 20 distinct buffalo breed ,each with unique characteristics (NBAGR 2024)”[13].The country’s  genetic diversity serves as a valuable resource for producing buffaloes for meat ,milk and skin (Table 2).
In India most of buffaloes are River type and found throughout the country where clean water is available in form of  pond , river to wallow. The swamp buffaloes are found in north eastern part of country  i.e. some districts of Assam[14].The River buffalo is the main milk producing species till last few decades[15].Major buffalo breeds classified on the basis of their phenotypic similarity and breeding tract into 5 groups are as follow [14] in Table 2.

Table -2. Classification of buffalo 

	Murrah group
	Gujrat  group
	Uttar Pradesh group
	Central  India group
	South India group

	Murrah
	Jaffarabadi
	Bhadawari
	Pandharpuri
	Toda

	Nili- Ravi
	Surti
	Tarai
	Nagpuri

	South
Kanara

	
	Mehsana
	
	Kalahandi
	

	
	Banni
	
	Manda
	

	
	
	
	Sambalpur
	


                                 Table 3. Buffalo breeds of India
	            S.No.
	Breed
	Breeding tract

	1.
	Banni
	Gujrat 

	2.
	Bargur
	Tamilnadu

	3.
	Bhadawari
	Uttar Pradesh and Madhya Pradesh

	4.
	Chattisgarhi
	Chhattisgarh

	5.
	Chilika
	Odisa

	6.
	Dharwadi
	Karnataka

	7.
	Gojri
	Punjab and Himachal Pradesh

	8.
	Jaffarabadi
	Gujrat 

	9.
	Kalahandi
	Odisa

	10.
	Luit (Swamp)
	Assam and Manipur

	11.
	Manda
	Odisa

	12.
	Marathwadi
	Maharashtra

	13.
	Mehsana
	Gujrat 

	14.
	Murrah
	Haryana

	15.
	Nagpuri
	Maharashtra

	16.
	Nili-Ravi
	Punjab

	17.
	Pandharpuri
	Maharashtra

	18.
	Purnathadi
	Maharashtra

	19.
	Surti
	Gujrat 

	20.
	Toda
	Tamilnadu

	21.
	Manah
	Assam




                           (National Bureau Of Animal Genetics and Resouces 2024) [16]
PROPERTIES OF BUFFALO MILK
“Buffalo milk features a higher solids content, resulting in a richer source of lipids, protein, lactose, and minerals. Of the total proteins in buffalo milk, around 80% are caseins, while about 20% are whey proteins, along with traces of minor proteins”[17][18] .The composition of these proteins is influenced by various environmental and genetic factors. 
“Caseins in buffalo milk are categorized into four main types: αs1-casein, αs2-casein, β-casein, and κ-casein. Each of these casein types contributes uniquely to the milk's nutritional value, texture, and functionality, impacting processes such as cheese-making and digestion[19].The higher casein concentration in buffalo milk and almost 100% in colloidal form seems to have primary impact to increase the numbers of casein micelles and secondary impact on size.” [20,21]. The amount of soluble casein is minimal, at approximately 0.03 g per 100 mL, which constitutes about 1% of the total casein content[22]. 
“Whey Protein - Whey proteins are globular proteins that is mainly composed of α-lactalbumin, β-lactoglobulin, serum albumin, lactoferrin, lactoperoxidase and immunoglobulins which is a by-product obtained from the casein or cheese production”[23][24]. “The amino acid composition of buffalo β-lactoglobulin (β-Lg) is the same as that of cow milk” [25] “but buffalo β-lactoglobulin does not display genetic polymorphisms, a characteristic found in cow milk. Lactoferrin content of buffalo milk is much higher than in cow milk which regulate iron absorption from intestine”. [19] .
Table 4.  General composition of buffalo milk (g.kg-1)[26]
	S.No.
	Fat
	 Lactose
	Ash
	Protein
	Refrence

	 1.
	77
	47
	8
	43
	Altman and Dittmer (1961)

	 2.
	70
	51
	8
	40
	Sindhu and Singhal (1988)

	 3.
	80
	49
	8
	40
	Jan (1999)

	 4.
	71
	52
	8
	44
	Ahmad et al. (2008)

	 5.
	73
	56
	-
	46
	Menard et al. (2010)

	 6.
	71
	46
	9
	50
	Han et al. (2012)


“Milk and dairy products serve as a major source of bioactive peptides. These small molecules, present in foods, can positively modulate human health and exert beneficial effects such as anticancer, antidiabetic, antihypertensive, antimicrobial, antioxidant, and immunomodulatory properties. In this context, peptides play a role in several physiological functions, including cardiovascular, endocrine, gastrointestinal, immune, and nervous system tasks. Based on their peptidomic profile of buffalo-milk dairy products, identified a large number of peptides with specific bioactivities and proven health benefits”[27]. “However, Sheehan and Phipatanakul documented a case in which a patient with cow milk allergies was able to tolerate buffalo milk”[28]. “Buffalo milk has a higher concentration of free amino acids, which are easily absorbed, compared to other milks. Besides aiding protein synthesis, amino acids, especially glutamic acid, enhance sensory attributes, contributing to the umami taste in cheese”[29]. “Buffalo milk's larger globule size and higher solid fat content make it an ideal choice for producing these products”[30].
PRESENT  SENARIO  OF  BUFFALO  MILK  IN  RAJASTHAN
“In the present study, FAO's official data [31] have been used, and the data of the planet, Asia, and the countries with the largest dairy buffalo heritage (India, Nepal, Pakistan, Egypt) have been examined.Buffalo milk contributes  45.32% to the nation’s  total  milk production, which is expected to reach 239.30 million tons in 2023-24”[5]. “India is the world leader in buffalo milk production and in 2022-23,the country produced 108.45 million tons of buffalo milk, up from  99.63 million tons the previous” [4,6]
“According to 20th Livestock census in2019 ,India has 41.93 million milking buffaloes ,with  Rajasthan having 2nd largest number of in-milk buffaloes at  6.21 million whereas  uttar Pradesh having 11.95million, largest number”.[7]In Rajasthan  Average Yield per In- Animal from Buffalo 7.09 kg/day/Animal [4].Top five buffalo milk producer states – Uttar Pradesh with 22.25%, Rajasthan with  15.55%, Madhya Prdesh with  9.28%, Andhra Prdesh with  9.25%  and Haryana  with 8.82% of total buffalo milk production in India.[5]


                                      Fig. 2 :  Top buffalo milk  producing  states  of  India
                                           (Basic Animal Husbandry Statistics, 2023)
As per animal husbandry department  of  Rajasthan (RAHD ,2023) , highest and lowest milk production was observed in  Jaipur and Jaisalmer[7].The district  wise milk production of Rajasthan is presenting in Fig 3.


             Fig. 3.District -wise distribution of buffalo milk production in Rajasthan
                                                        MT:Million Tons
PRESENT SENARIO OF BUFFALO MEAT IN RAJASTHAN
“The demand  for Indian buffalo meat in the international market has sparked a sudden increase in meat exports .Buffalo meat dominated the exports with a contribution of over 82% in total Animal Products exports from India in 2023-24” [5].According to APEDA  statistics 2023 [32]India is the tenth largest buffalo meat exporter of world  with 1,295,603.15 metric tons valued at 31,010.10 crores The  major  importing  countries  namely Indonesia,  Saudi  Arab,  Vietnam,  Egypt,  Iraq, Malaysia.[33]
According to basic animal husbandry statistics [5], “buffalo contribute to 18.09 % percent of total meat production in India.The production of buffalo meat increased from  1.72 million tons to 1.85 million tons from previous year (2022-2023).UttarPradesh is the leading state in buffalo meat production,accounting of 39.8% of total production in India.Maharashtra comes second with 12.7%. Telangana ranks third with 9.1%. Andhra Pradesh ,kerala and Bihar occupies fourth,fifth and sixth postion with 8%,7.7% and 7.6% respectively. Out of states the states that produce 6.4% of buffalo meat ,Punjab ranks seventh followed by Rajasthan at eighth position.The district wise buffalo meat production”[5] is presented in table-5

Table 5.District–wise distribution of buffalo meat production in Rajasthan (metric tons) (5)
	1.
	Ajmer
	1.236

	2.
	Bhilwara
	2.419

	3
	Nagaur
	3.070

	4
	Tonk
	1.220

	5
	Bharatpur
	0.570

	6
	Dholpur
	0.977

	7
	Karauli
	1.561

	8
	S.Madhopur
	0.668

	9
	Bikaner
	1.213

	10
	Churu
	0.416

	11
	Shri Ganganagar
	2.959

	12
	Hanumangarh
	1.687

	13
	Alwar
	2.847

	14
	Dausa
	1.626

	15
	Jaipur
	2.997

	16
	Jhunjhunu
	2.516

	17
	Sikar
	0.416

	18
	Barmer
	0.088

	19
	Jaisalmer
	0.000

	20
	Jalore
	0.394

	21
	Jodhpur
	4.058

	22
	Pali
	2.309

	23
	Sirohi
	1.207

	24
	Baran
	1.366

	25
	Bundi
	1.099

	26
	Jhalawar                                           
	1.483

	27
	Kota
	1.512

	28
	Banswara
	0.536

	29
	Chittorgarh
	2.443

	30
	Dungarpur
	0.660

	31
	Pratapgarh
	0.914

	32
	Rajasamand
	1.047

	33
	Udaipur
	2.934

	
	
TOTAL
	
50.448



“The importance of buffalo meat has grown in recent years due to its domestic usage and export potential. Buffalo meat is compared to beef in many of its physicochemical, nutritional, functional properties, and sensory attributes. Furthermore, its use in meat processing is increasing because of its higher lean meat content and lower fat. This dark meat is recognized for its good binding properties and is utilized in product manufacturing”.[34]
7. SUBSIDIES FOR BUFFALO FARMING IN RAJASTHAN
“The state Rajasthan’s agriculture sector is  greatly aided by  government subsidies for buffalo rearing .The primary advantage of government subsidies is that they assist in lowering the initial financial load on those who wish to begin a buffalo 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  Rashtriya Gokul Mission (RGM). While the AHIDF and RGM offers interest subvention up to 3%. (RAHD)”[35].
8. TYPES OF GOVERNMENT SUBSIDIES FOR BUFFALO FARMING IN RAJASTHAN
[bookmark: _GoBack]Rashtriya Gokul Mission  is one sort of capital provided by government .An entrepreneurship model for establishment of breed multiplication farms .50% capex subsidy upto Rs. 2 crores is provided which is for construction of cattle and buffalo sheds,equipement,procurement of elite bull mothers etc. “Assistance for availing advanced breeding technologies includes Artificial Insemination (A.I.) that provides Free of cost Quality A.I.at farmer’s doorstep ,Accelerated Breed Improvement  Programme –Using IVF Technology  for which subsidy @ Rs. 5,000 per pregnancy is available to the farmer.Accelerated Breed Improvement Programme – Using Sorted Semen for that subsidy @ Rs. 750 per assured pregnancy”.[36]
                                                                                                                                                                                                     9. BENEFITS FOR AVAILING GOVERNMENT SUBSIDIES FOR BUFFALO FARMING IN RAJASTHAN
9.1 Stability of finances 

The financial support that government subsidies provide to buffalo farmers in Rajasthan is their main benefit. These subsidies have made buffalo farming more affordable and accessible by helping farmers pay for a significant portion of their investment costs.
 
9.2 Encouraging Young People to Engage in Farming and Business 

With government assistance, youth engage in buffalo farming, securing the industry's survival. By offering subsidies for buffalo farming, the government encourages entrepreneurship in the animal husbandry industry. Farmers can connect with industry stakeholders through networking. Connecting with distributors, merchants, and processors increases farmers' market reach and negotiating leverage.

9.3 Digital Literacy Development 

Training programs improve farmers' digital literacy, giving them the tools they need to efficiently market their goods and use online resources. 

9.4 Improving Productivity and Quality Standards. 
Farmers can improve the quality of their products by participating in government programs that offer training on safety and hygiene regulations. Farmers can increase productivity by using subsidized resources such as improving breeding stock and premium feed additions. As a result, buffalo yield higher-quality meat and produce more milk.

9.5 Development of Infrastructure 
The public sector frequently prioritizes infrastructure development, and these expenditures can help a variety of businesses, including buffalo farming. The general quality and productivity of the farm can be raised by upgrading infrastructure including veterinary clinics, water supply systems, feed storage units, and sheds. 

9.6 Encouraging Research Partnerships 
Government initiatives frequently link farmers with research institutions and agricultural universities, encouraging cooperative studies that tackle regional buffalo farming issues. Farmers can gain from creative solutions and academics can collect empirical data by using subsidies to support field tests of new technologies or methods. Rewards for Reducing Carbon Footprint: Promoting actions that reduce greenhouse gas emissions can help achieve sustainability and more general environmental objectives.


10. Conclusion
It is generally acknowledged that the ability of buffalo to adapt to a variety of climatic conditions and produce large amounts of milk has the potential to greatly improve the food and economic security of the rural populace. Therefore, there is much room for improvement by instructing farmers to use high-quality feed and fodder, inexpensive housing, and proper health care, as well as by informing them about the subsidies the Rajasthani government provides to help them better their financial situation. In general, buffalo farming may continue to flourish and support sustainable agricultural practices in India with the correct tactics.
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