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ABSTRACT
A study on breeding, health care and calf rearing management practices of buffalo farmers was conducted in Hanumangarh and Sri Ganganagar districts of Agro-climatic Zone-1B, Rajasthan. Data were collected from 120 buffalo farmers (60 from each district) through personal interview method using a pre-tested structured schedule. The study revealed that heat detection was practised by a high percentage of farmers (86.67–100 %) in both districts with bellowing as the most common symptom. Artificial insemination was adopted by 25–53.33 % of farmers while the majority used either natural service or a combination of both. Mid-heat was the preferred stage for insemination/service and winter was the peak season of oestrus. Service period of 120–150 days and calving interval of 14–15 months were most reported. In calf rearing practices, colostrum feeding was universally practised by all the farmers (100 %). However, several critical gaps were observed such as low adoption of navel cord disinfection (7.69–26.67 %), cleaning of calves after birth (15.38–66.67 %), calf deworming and separate calf housing. Overall adoption of scientific practices was better among large herd owners while small and medium herds lagged due to knowledge gaps and limited resources.
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INTRODUCTION
Livestock sector, especially buffalo rearing, is a vital component of the rural economy in India, providing stable income, nutritional security and employment opportunities to millions of small and marginal farmers. Buffaloes contribute approximately 57 per cent of the total milk production in the country and are well adapted to the harsh agro-climatic conditions of Rajasthan. Despite their importance, the productivity of buffaloes in arid and semi-arid regions remains suboptimal mainly due to poor breeding management, inadequate health care practices and traditional calf rearing methods (Makarabbi et al., 2025).
Efficient breeding practices - including timely heat detection, appropriate use of artificial insemination (AI), proper insemination timing and optimum service period and calving interval - are essential for improving reproductive efficiency and milk yield. Similarly, scientific health care practices (vaccination, deworming, isolation of sick animals and mastitis control) and proper calf rearing practices (timely colostrum feeding, navel disinfection, deworming and appropriate housing) are critical because calves constitute the future productive herd of the farm.
In Agro-climatic Zone-1B of Rajasthan (comprising Hanumangarh and Sri Ganganagar districts), buffalo farming is widely practised by small and marginal farmers under resource-constrained conditions. However, adoption of scientific breeding, health care and calf rearing practices is often limited due to knowledge gaps, inadequate extension services and socio-economic constraints. The present study revealed that while colostrum feeding to newborn calves was practised by 100 per cent of the farmers across all herd sizes in both districts, several critical gaps exist - such as low adoption of artificial insemination (25–53.33 %), limited use of navel disinfection, low calf deworming and poor record keeping. These deficiencies contribute to suboptimal productivity and higher mortality rates among calves, particularly concerning helminthic parasites and other preventable diseases (Samad, 2020).
Considering these facts, there is vast scope for increasing buffalo productivity through improved breeding, health care and calf rearing management practices. Therefore, the present study was designed to document and compare the existing breeding, health care and calf rearing management practices followed by buffalo farmers in Hanumangarh and Sri Ganganagar districts of Agro-climatic Zone-1B, Rajasthan. The findings will help identify major gaps and suggest suitable interventions for enhancing reproductive efficiency, calf survival rate and overall buffalo productivity in this ecologically challenging zone.
MATERIALS AND METHODS
The present study was conducted in Agro-climatic Zone-1B of Rajasthan, commonly known as the Irrigated North Western Plain Zone. This zone is characterised by extreme climatic conditions with summer temperatures reaching up to 49°C and winter temperatures falling near freezing point. The average annual rainfall is only 32.6 cm, with 75 per cent of the rainfall occurring between July and September. The zone was purposively selected because it has a significant buffalo population and falls under the research jurisdiction of Swami Keshwanand Rajasthan Agricultural University, Bikaner.
3.1 Selection of Districts
The study was carried out in two districts of Agro-climatic Zone-1B, namely Hanumangarh and Sri Ganganagar, which have the highest buffalo populations under the university’s jurisdiction.
· Hanumangarh District: Area 9,656 km², located between 28°39'–30°6'N latitude and 74°29'–75°18'E longitude, traversed by the Ghaggar River, buffalo population 302,203 (20th Livestock Census, 2019).
· Sri Ganganagar District: Area 11,154.66 km², located between 28°4'–30°6'N latitude and 73°15'–75°18'E longitude, buffalo population 200,125 (20th Livestock Census, 2019).
3.2 Selection of Tehsils
From each district, two tehsils having the highest buffalo population were selected:
· Hanumangarh District: Bhadra (72,354 buffaloes) and Nohar (54,436 buffaloes).
· Sri Ganganagar District: Suratgarh (43,988 buffaloes) and Ganganagar (28,226 buffaloes).
3.3 Selection of Villages and Respondents
From each selected tehsil, six villages were chosen randomly. From each village, five buffalo farmers were selected randomly. Thus, a total of 24 villages and 120 buffalo farmers (60 from each district) constituted the final sample. The selected farmers were categorised into three herd-size groups on the basis of number of buffaloes owned:
· Small: 1–5 buffaloes
· Medium: 6–10 buffaloes
· Large: More than 10 buffaloes
Special care was taken to ensure that the selected respondents were evenly distributed and truly represented the prevailing buffalo management practices in the study area.
3.4 Development of Interview Schedule
A structured interview schedule was systematically developed to obtain comprehensive information on various aspects of breeding, healthcare, and calf-rearing management practices. The instrument was formulated following an extensive review of relevant literature and consultations with subject matter specialists to ensure content adequacy and relevance. Prior to its final implementation, the schedule was pre-tested in non-sample villages to assess its clarity, reliability, and validity. Based on the feedback and observations obtained during the pre-testing phase, necessary revisions were incorporated to enhance its precision and effectiveness.

3.5 Data Collection Procedure
Data were collected through personal interview method using the pre-tested structured schedule. The interviews were conducted at the farmer’s home or farm during 2024–25. Local leaders such as Sarpanch, ward members and Livestock Assistants helped in establishing proper rapport with the respondents. The researcher clearly explained the purpose and importance of the study to each farmer before starting the interview to ensure candid and accurate responses. Every effort was made to minimise bias and record the information correctly.

3.6 Variables Studied
The study focused on the following major aspects of buffalo management:
· Breeding practices: Heat detection methods and symptoms, breeding method (AI vs natural service), stage of heat at insemination, service period, calving interval, pregnancy diagnosis, treatment of anoestrus/repeat breeders.
· Health care practices: Vaccination schedule, deworming, isolation of sick animals, consultation for treatment, knowledge about mastitis, ectoparasite control, shed sanitation.
· Calf rearing practices: Colostrum feeding, navel disinfection, duration of suckling, solid feeding initiation, deworming of calves, calf housing, cleaning of calves after birth, record keeping and animal insurance.
3.7 Data Analysis
The collected data were coded, tabulated and analysed using simple statistical tools. Frequency and percentage were calculated for all parameters and presented district-wise as well as herd-size-wise (small, medium and large) to draw meaningful comparisons and conclusions.

4. RESULTS AND DISCUSSION
4.1 Breeds of the Animals under Study
During the study, it was observed that the majority of buffalo farmers in both Hanumangarh and Sri Ganganagar districts were rearing non-descript buffaloes. However, some farmers, particularly in larger herds, maintained graded Murrah buffaloes or their crosses. The predominance of non-descript buffaloes reflects the traditional rearing system and limited access to improved germplasm in the region.
4.2 Breeding Management Practices
Breeding management practices varied considerably across herd sizes and between the two districts. The results regarding important breeding practices are presented in Table 1.
Table 1. Breeding management practices adopted by buffalo farmers of Hanumangarh and Sri Ganganagar districts
	Sr. No.
	Practice
	Category
	SGNR Small 
	SGNR Medium 
	SGNR Large 
	HNM
Small 
	HNM
Medium 
	HNM Large 

	
	
	
	N=39
	N=15
	N=6
	N=26
	N=22
	N=12

	1
	Heat detection
	Yes
	92.31
	86.67
	100.00
	92.31
	95.45
	100.00

	
	
	No
	7.69
	13.33
	0.00
	7.69
	4.55
	0.00

	2
	Symptoms of heat detection
	Mucous discharge
	15.38
	20.00
	16.67
	11.54
	13.64
	16.67

	
	
	Bellowing
	48.72
	46.67
	50.00
	57.69
	59.09
	66.67

	
	
	Frequent urination
	12.82
	13.33
	16.67
	11.54
	9.09
	8.33

	
	
	Mounting on other buffalo
	12.82
	6.67
	16.67
	7.69
	9.09
	8.33

	
	
	Reduction in milk yield
	10.26
	13.33
	0.00
	11.54
	9.09
	0.00

	3
	Method of mating
	Natural
	5.13
	0.00
	0.00
	11.54
	0.00
	8.33

	
	
	AI
	43.59
	53.33
	50.00
	38.46
	36.36
	25.00

	
	
	Both
	51.28
	46.67
	50.00
	50.00
	63.64
	66.67

	4
	Stage of heat at which buffalo allowed for insemination/service
	Early heat (0–8 hrs.)
	25.64
	26.67
	33.33
	26.92
	27.27
	25.00

	
	
	Mid heat (8–18 hrs.)
	51.28
	53.33
	50.00
	50.00
	63.64
	58.33

	
	
	Late heat (18–24 hrs.)
	23.08
	20.00
	16.67
	23.08
	9.09
	16.67

	5
	Season of the year in which maximum animals come in heat
	Summer
	20.51
	20.00
	16.67
	15.38
	22.73
	8.33

	
	
	Winter
	64.10
	53.33
	66.67
	65.38
	63.64
	75.00

	
	
	Rainy
	15.38
	26.67
	16.67
	19.23
	13.64
	16.67

	6
	Service period
	90–120 days
	17.95
	20.00
	16.67
	26.92
	18.18
	8.33

	
	
	120–150 days
	46.15
	53.33
	50.00
	53.85
	50.00
	50.00

	
	
	More than 150 days
	35.90
	26.67
	33.33
	19.23
	31.82
	41.67

	7
	Calving intervals
	13 to 14 months
	17.95
	20.00
	16.67
	19.23
	9.09
	16.67

	
	
	14 to 15 months
	46.15
	46.67
	50.00
	50.00
	63.64
	58.33

	
	
	More than 15 months
	35.90
	33.33
	33.33
	30.77
	27.27
	25.00

	8
	Treatment of anoestrous/repeaters
	Yes
	64.10
	66.67
	66.67
	69.23
	68.18
	83.33

	
	
	No
	35.90
	33.33
	33.33
	30.77
	31.82
	16.67

	9
	Knowledge about transition management
	Yes
	33.33
	40.00
	50.00
	34.62
	36.36
	58.33

	
	
	No
	66.67
	60.00
	50.00
	65.38
	63.64
	41.67



Heat detection was practiced by most buffalo farmers in both Sri Ganganagar and Hanumangarh districts. In Sri Ganganagar, 92.31 per cent of small farmers, 86.67 per cent of medium farmers and 100.00 per cent of large farmers reported heat detection, whereas in Hanumangarh the corresponding values were 92.31, 95.45 and 100.00 per cent, respectively. This clearly indicates that most respondents were aware of the importance of identifying oestrus for timely breeding. (Laldinpuii et al., 2018).
Symptoms of heat detection: bellowing was observed as the most prominent sign in both districts. In Sri Ganganagar, bellowing was reported by 48.72 per cent of small farmers, 46.67 per cent of medium farmers and 50.00 per cent of large farmers, while in Hanumangarh the corresponding proportions were 57.69, 59.09 and 66.67 per cent, respectively. Mucous discharge was reported by 15.38 to 20.00 per cent of farmers in Sri Ganganagar and 11.54 to 16.67 per cent in Hanumangarh. Other symptoms such as frequent urination, mounting behavior and reduction in milk yield were less frequently recognized, indicating that farmers relied more on visible behavioral signs than on subtle physiological indicators. This emphasis on overt behaviors aligns with findings from other studies, where a significant majority of farmers identify estrus through a combination of mucus discharge and bellowing (Kumar et al., 2020), or by standing to be mounted, which is considered a highly reliable indicator (Rao et al., 2013).
Method of mating: artificial insemination and the combined use of artificial insemination and natural service were more common than natural mating alone. In Sri Ganganagar, artificial insemination was used by 43.59 per cent of small farmers, 53.33 per cent of medium farmers and 50.00 per cent of large farmers. The combined method was followed by 51.28, 46.67 and 50.00 per cent of respondents, respectively. In Hanumangarh, artificial insemination was practiced by 38.46 per cent of small farmers, 36.36 per cent of medium farmers and 25.00 per cent of large farmers, while the combined method was reported by 50.00, 63.64 and 66.67 per cent, respectively. Natural mating alone was followed by only a small proportion of farmers in both districts. This preference for AI, either exclusively or in combination with natural service, aligns with observations in other regions where AI is predominantly utilized for breeding dairy animals (A. Kumar et al., 2020; S. Kumar, 2023).
Stage of heat: stage of heat at which insemination or service was performed, mid-heat was the most preferred stage in both districts. In Sri Ganganagar, 51.28 per cent of small farmers, 53.33 per cent of medium farmers and 50.00 per cent of large farmers carried out insemination during mid-heat. In Hanumangarh, the corresponding figures were 50.00, 63.64 and 58.33 per cent, respectively. Early and late heat inseminations were less common, suggesting that a reasonable proportion of farmers possessed practical knowledge of the proper time of breeding. This competency in identifying optimal insemination windows is crucial for maximizing conception rates and is often bolstered by observing overt estrus symptoms such as mucus discharge and bellowing (Kumar et al., 2020; Laldinpuii et al., 2018).
Season of the heat: The results further revealed that winter was the season during which maximum animals came into heat. In Sri Ganganagar, winter was reported by 64.10 per cent of small farmers, 53.33 per cent of medium farmers and 66.67 per cent of large farmers. In Hanumangarh, the respective proportions were 65.38, 63.64 and 75.00 per cent. Summer and rainy seasons were reported by comparatively fewer respondents in both districts, reflecting the seasonal pattern of reproductive activity in buffaloes (Jan et al., 2020).
 service period: it was found to be most commonly in the range of 120 to 150 days. In Sri Ganganagar, this was reported by 46.15 per cent of small farmers, 53.33 per cent of medium farmers and 50.00 per cent of large farmers. In Hanumangarh, the corresponding values were 53.85, 50.00 and 50.00 per cent. A noticeable proportion of respondents also reported service periods of more than 150 days, particularly among small farmers in Sri Ganganagar and large farmers in Hanumangarh, indicating delayed conception in a considerable number of cases. The reported service periods, particularly those exceeding 150 days, extend beyond the optimal range of 60–90 days for buffaloes, suggesting suboptimal reproductive efficiency (Lamsal et al., 2020).
calving interval: it is the most reported in the range of 14 to 15 months. In Sri Ganganagar, 46.15 per cent of small farmers, 46.67 per cent of medium farmers and 50.00 per cent of large farmers reported this interval. In Hanumangarh, the corresponding figures were 50.00, 63.64 and 58.33 per cent, respectively. However, a sizeable proportion of respondents also reported calving intervals of more than 15 months, especially in small herd categories, indicating scope for improvement in reproductive efficiency. The average calving interval observed in this study is notably higher than the 547.92 ± 10.88 days reported by Karim et al. and the 488 days in other dairy breeds, underscoring the potential for management interventions to shorten this crucial reproductive parameter (Roy et al., 2021; Yasir et al., 2020).
Anoestrous and repeat breeding animals: it was practiced by most respondents in both districts. In Sri Ganganagar, treatment was reported by 64.10 per cent of small farmers, 66.67 per cent of medium farmers and 66.67 per cent of large farmers. In Hanumangarh, the corresponding figures were 69.23, 68.18 and 83.33 per cent, respectively. This shows that farmers were reasonably responsive to reproductive disorders and sought treatment when such problems occurred.
knowledge of transition management: The study also revealed that knowledge of transition management was comparatively low. In Sri Ganganagar, only 33.33 per cent of small farmers, 40.00 per cent of medium farmers and 50.00 per cent of large farmers reported knowledge of transition management. In Hanumangarh, the corresponding figures were 34.62, 36.36 and 58.33 per cent, respectively. This indicates that a substantial proportion of farmers lacked awareness regarding transition management, suggesting a need for stronger extension efforts and capacity building.





4.3 Health Care Management Practices
Health care practices were found to be moderate to low in adoption. Key findings are summarised below:
· Vaccination against FMD and HS was practised by only 12.82–58.33 % of farmers, with higher adoption in large herds.
· Deworming was mostly occasional rather than regular.
· Isolation of sick animals from healthy ones was followed by 64–91 % of farmers, better in large herds and Hanumangarh district.
· Knowledge about mastitis (a major production disease) varied widely - only 38.46 % of small herd owners in Sri Ganganagar were aware, while 100 % of large herd owners in Hanumangarh had knowledge.
· Ectoparasite control was better in Hanumangarh (69–100 %) compared to Sri Ganganagar.
· Shed sanitation and cleaning of water troughs/mangers were not regularly followed by the majority of small and medium herd owners.
Overall, large herd owners showed better health care adoption, while small and medium herds lagged behind due to limited awareness and resources.
4.4 Calf Rearing Management Practices
Calf rearing practices followed by the buffalo farmers revealed both encouraging aspects and several critical gaps. All the respondents (100 %) in both districts and across all herd-size categories fed colostrum to the newborn calves. However, adoption of ligation, cutting and disinfection of the navel cord was very low (7.69–26.67 % only). Majority of the farmers did not disinfect the navel cord after birth.
The practice of cleaning the calf after birth was found to be inadequately followed across herd sizes in both districts. In Sri Ganganagar, only 15.38 % of small, 20 % of medium and 50 % of large herd owners reported cleaning calves after birth, while the majority (84.62 %, 80 % and 50 % respectively) did not perform this essential hygiene practice. In Hanumangarh the adoption was slightly better among large herd owners (66.67 %), but still low among small (26.92 %) and medium (22.73 %) herd owners. This low adoption, particularly among small and medium herds, indicates a knowledge gap, while higher rates among large herds reflect comparatively better management practices. Such discrepancies in early calf care practices directly influence calf morbidity and mortality rates, necessitating a deeper investigation into the underlying socio-economic and educational factors that contribute to these observed variations (JOGAL et al., 2022).
The duration of calf suckling varied slightly across herd sizes in both districts. In Sri Ganganagar, 46.15 % of small, 60.00 % of medium and 66.67 % of large herd owners allowed calves to suckle for 1 minute, while 53.85 %, 40.00 % and 33.33 % respectively allowed a longer duration of 2 minutes. Similarly, in Hanumangarh, 46.15 % of small, 54.55 % of medium and 58.33 % of large herd owners practised a 1-minute suckling duration, whereas 53.85 %, 45.45 % and 41.67 % allowed 2 minutes. The balanced distribution suggests practical adjustments based on milk yield and calf needs, with large herds showing a slight preference towards longer suckling duration (Godara et al., 2017).
[image: ][image: ] Figure 1Researcher conducting personal interview with a buffalo farmer for recording breeding, health care and calf rearing management practices in the study area.
Figure 2 Recording of body weight of buffalo calf during field survey using spring balance (Dhani Lalkhan village, Hanumangarh district, Rajasthan)





These findings indicate that while basic care such as colostrum feeding is universally practised, several scientifically recommended calf rearing practices (cleaning after birth, navel disinfection, appropriate suckling management, deworming and separate housing) are inadequately followed, especially in small and medium herd sizes. The gaps observed may contribute to higher calf morbidity and suboptimal growth in Agro-climatic Zone-1B of Rajasthan.
Table 2: Calf rearing management practices adopted by buffalo farmers of Hanumangarh and Sri Ganganagar districts
	S. No.
	Practice
	Herd Size
	Sri Ganganagar (%)
	
	Hanumangarh (%)
	

	
	
	
	Yes
	No
	Yes
	No

	1
	Cleaning of calf after birth
	Small
	15.38
	84.62
	26.92
	73.08

	
	
	Medium
	20.00
	80.00
	22.73
	77.27

	
	
	Large
	50.00
	50.00
	66.67
	33.33

	2
	Duration of calf suckling (1 minute)
	Small
	46.15
	53.85
	46.15
	53.85

	
	
	Medium
	60.00
	40.00
	54.55
	45.45

	
	
	Large
	66.67
	33.33
	58.33
	41.67

	3
	Duration of calf suckling (2 minutes)
	Small
	53.85
	46.15
	53.85
	46.15

	
	
	Medium
	40.00
	60.00
	45.45
	54.55

	
	
	Large
	33.33
	66.67
	41.67
	58.33




CONCLUSION
From the present study it can be concluded that buffalo farmers in Hanumangarh and Sri Ganganagar districts of Agro-climatic Zone-1B, Rajasthan, are still largely dependent on traditional management practices and the overall adoption of scientific breeding, health care and calf rearing practices remains limited. Although certain positive practices such as 100 per cent colostrum feeding to newborn calves and regular heat detection (86.67–100 %) were observed across all herd sizes and both districts, several critical gaps persist. Adoption of artificial insemination was moderate (25–53.33 %), navel cord disinfection was practised by only 7.69–26.67 % of farmers, cleaning of calves after birth was low (15.38–66.67 %), calf deworming and vaccination were inadequate, and separate calf housing was almost negligible (Godara et al., 2017; Pata et al., 2019).
The study clearly indicates that lack of knowledge, inadequate extension services and limited access to timely veterinary inputs are the major reasons for poor adoption of scientific practices. As a result, reproductive efficiency, calf survival and overall buffalo productivity remain suboptimal in this arid zone. However, large herd owners showed comparatively better management, suggesting that awareness and resource availability play a key role in improving practices.
There is an urgent need to make the buffalo farmers of Hanumangarh and Sri Ganganagar districts aware about the importance of scientific breeding, health care and calf rearing management practices through well-planned extension education programmes, training camps and demonstrations. Necessary essential veterinary services, quality inputs (vaccines, dewormers, mineral mixtures) and artificial insemination facilities should be made available at the farmers’ doorstep. Strengthening the linkage between farmers and livestock development departments, along with regular follow-up by extension workers, will go a long way in improving the genetic makeup, health and productivity of buffaloes. This will ultimately enhance the socio-economic condition and livelihood security of the buffalo rearing farmers in Agro-climatic Zone-1B of Rajasthan.
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