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Abstract
Aim: The presentis study was conducted to assess the morphological characteristics, growth, productive and reproductive performance, management practices and production constraints of Sojat goats under field conditions in Rajasthan. Study Design: A field-based survey was conducted using a structured and pre-tested interview schedule. Place and Duration of Study: The study was conducted in selected areas of Pali and Jodhpur districts of Rajasthan, India. Methodology: Two tehsils from each district, four villages from each tehsil and 15 Sojat goat farmers from each selected village were selected, resulting in a total sample of 240 respondents. Data were collected through personal interviews and direct observations. Information on socio-economic characteristics, morphological traits, growth, production and reproduction, breeding, feeding, housing, milking, marketing and health-care practices was recorded. Constraints perceived by farmers were assessed using a three-point severity scale. Data were analysed using frequency, percentage, mean, standard deviation, standard error, mean percent score and chi-square test, wherever appropriate. Results: The study revealed considerable variation in the morphological and productive characteristics of Sojat goats under field conditions. The mean age at first mating was 375.04 ± 0.40 days in males and 389.41 ± 0.24 days in females, while age at first oestrus and first kidding was 280.23 ± 0.47 and 496.15 ± 0.50 days, respectively. The mean oestrous cycle, kidding interval and gestation period were 18.50 ± 0.14, 346.25 ± 2.81 and 146.88 ± 0.03 days, respectively. The mean litter size was 1.55 ± 0.10, with a lifetime kidding frequency of 11.10 ± 0.06. The findings indicated good reproductive potential and productive longevity of Sojat goats. Farmers followed diverse traditional and improved management practices, while constraints related to breeding, feeding, housing, health care and marketing were also observed. Conclusion: Sojat goats demonstrated favourable growth, productive and reproductive potential under farmer-managed conditions. Improvement in scientific management practices, breeding services, health care, feeding and marketing facilities could further enhance the productivity and economic viability of Sojat goat production. 
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Introduction
	Goat production is an important component of livestock-based rural livelihoods in India, particularly in arid, semi-arid and resource-constrained production systems. Goats are well adapted to diverse agro-climatic conditions and can efficiently utilize shrubs, tree leaves, crop residues and other locally available feed resources. Consequently, goat rearing provides an important source of meat, milk, manure, employment and supplementary income for rural households. The importance of goats is particularly evident in dryland production systems, where their adaptability and relatively low resource requirements make them suitable for small and marginal farmers. The characterization and sustainable utilization of indigenous goat genetic resources are therefore important for improving productivity while maintaining locally adapted populations (FAO, 1990; Acharya, 1982).
	India possesses considerable diversity of goat genetic resources, with breeds differing substantially in body conformation, growth, reproductive efficiency, milk production and adaptation to specific agro-climatic environments. Indigenous goats have evolved under diverse environmental and management conditions and consequently possess valuable adaptive characteristics. Documentation of their phenotypic and productive attributes under their native production environments is essential for breed characterization, conservation and future genetic improvement programmes. In this context, field-based characterization provides useful information because the performance of indigenous animals under farmers' conditions may differ from that observed under organized farm environments.
	Among the goat populations of Rajasthan, the Sojat goat is an important type associated primarily with the western part of the state. It is particularly distributed around the Sojat, Pipar and Jodhpur regions. The breed is generally recognized for its predominantly white coat, long and drooping ears, relatively large body size and suitability for meat production. Available descriptions indicate that adult Sojat goats may attain substantial body weight, while the breed also possesses appreciable milk-producing ability. The native distribution and characteristic phenotypic features make Sojat goats an important genetic resource of Rajasthan (FAO, 1990; Gupta et al ., 2021). Recent field investigations have also documented considerable variation in body weight and body measurements of Sojat goats at different ages, demonstrating their potential for growth under native production conditions (Gupta et al ., 2021). 
	Morphological characterization is an important component of breed identification and evaluation. Traits such as coat colour, head characteristics, horn characteristics, ear orientation and length, beard and dewlap, tail characteristics, body length, height at withers and chest girth provide useful information for describing breed phenotype. In addition, body weight and linear body measurements can serve as important indicators of growth and mature size. A study conducted in the native tract of Sojat goats reported adult body length, height and chest girth of approximately 81.68, 81.20 and 85.75 cm, respectively, in males, while corresponding values in females were 81.58, 80.89 and 84.75 cm (Gupta et al., 2021). Such information is useful for establishing phenotypic benchmarks for the breed and for identifying superior animals for breeding and conservation programmes. 
	Growth performance is another important determinant of the productive potential of meat-type goats. Body weight at different ages reflects the combined influence of genetic potential, nutritional status, health, management and environmental conditions. In Sojat goats, substantial increases in body weight have been reported between birth and adulthood, although differences between sexes become more apparent with advancing age. Gupta et al. (2021) reported body weights at 3, 6, 9 and 12 months of 22.40, 29.28, 42.78 and 50.37 kg in males and 19.50, 25.65, 30.93 and 37.45 kg in females, respectively. These observations indicate the considerable growth potential of Sojat goats under their native conditions. 
	Reproductive efficiency is equally important in determining the economic viability of goat production. Traits such as age at first mating, age at first oestrus, oestrous cycle, age at first kidding, kidding interval, service period, gestation period, litter size and lifetime number of kiddings directly influence the reproductive rate and lifetime productivity of does. Litter size is particularly important because prolificacy contributes directly to the number of kids produced per doe and hence to the economic return from goat production. Reproductive performance, however, is influenced not only by breed but also by age, parity, nutrition, body condition, season, management and environmental conditions. Therefore, evaluation under field conditions is essential for understanding the actual reproductive potential of indigenous goat populations.
	The productive performance of goats is also closely associated with management practices adopted by farmers. Feeding, breeding, housing, milking, health-care and marketing practices determine the extent to which the genetic potential of animals can be expressed. A field study conducted among Sojat goat owners in the Marwar region reported that goat keeping formed an important component of the rural production system and documented variation in farmers' socio-economic characteristics and management practices (Gurjar et al., 2021). The same study also reported substantial variation in body weight and body measurements of Sojat goats, highlighting the influence of the prevailing production system on animal performance. 
Breeding management is particularly important because appropriate heat detection, selection of breeding males, timing of mating, care of pregnant animals, colostrum feeding and management of reproductive disorders can influence reproductive efficiency. Recent field research on Sojat goat rearers reported that natural breeding was widely practiced and that community breeding bucks constituted an important source of breeding males. The study also documented the major signs used by farmers for heat detection and the timing of natural service, demonstrating the importance of traditional knowledge in the management of Sojat goats (Bagri et al., 2024). 
	Similarly, feeding and housing practices need to be considered when evaluating indigenous goat production systems. Goats are capable of utilizing a wide range of vegetation and agricultural by-products, but inadequate availability of quality feed, minerals and drinking water may restrict growth and reproductive performance. Appropriate housing can provide protection against extreme weather, predators, diseases and other environmental stresses. Likewise, regular vaccination, deworming, ectoparasite control, sanitation and appropriate treatment of sick animals are essential components of sustainable goat production. Thus, assessment of existing management practices can help identify gaps between traditional practices and recommended scientific goat husbandry.
	The socio-economic characteristics of goat farmers are also relevant because adoption of improved livestock technologies depends partly on household resources, education, landholding, flock size, income and occupational structure. A survey of Sojat goat owners in the Marwar region reported that goat keeping was integrated with the broader farming system and that farmers differed in education, family structure, landholding and livestock ownership (Gurjar et al., 2021). Understanding these characteristics is therefore useful for designing extension programmes and breed improvement interventions appropriate to local farmers.
	Despite the importance of Sojat goats in western Rajasthan, field-level information integrating morphological characteristics, growth, production, reproduction, socio-economic characteristics, management practices and constraints is comparatively limited. Moreover, performance records maintained by farmers are often incomplete, making systematic field surveys and direct observations valuable for documenting breed characteristics and production systems. The recent establishment of a Sojat goat improvement programme further emphasizes the importance of collecting field information for selection and breed development. The ICAR-Central Institute for Research on Goats has reported the need for additional pure animals from the field and has initiated cluster-based activities involving areas such as Sojat and adjoining regions, underscoring the continuing importance of field characterization and genetic improvement of the breed. 
	Therefore, the present investigation was undertaken to characterize the Sojat goat under field conditions in selected areas of Pali and Jodhpur districts of Rajasthan. The study specifically aimed to document the socio-economic characteristics of Sojat goat farmers; morphological characteristics of Sojat goats; growth, production and reproductive performance; breeding, feeding, housing, milking, marketing and health-care practices; and major constraints perceived by goat owners. Information generated from this study may provide a useful baseline for breed characterization, formulation of suitable management interventions, farmer-oriented extension programmes and future genetic improvement and conservation strategies for Sojat goats.
2. Materials and Methods
2.1 Study area and selection of respondents
	The study was conducted during 2023–2024 in Pali and Jodhpur districts of Rajasthan, India, where Sojat goats are predominantly reared. Two tehsils from each district were purposively selected based on the availability of Sojat goats, namely Pali and Sojat from Pali district and Bilara and Pipar City from Jodhpur district. Four villages from each selected tehsil were subsequently selected based on the concentration of Sojat goat farmers. From each selected village, 15 Sojat goat owners were randomly selected, resulting in a total sample of 240 respondents from 16 villages.
2.2 Data collection
	Primary data were collected through personal interviews using a pre-tested, structured interview schedule developed in accordance with the objectives of the study. Information was collected on the socio-economic characteristics of farmers, morphological characteristics, growth, production and reproductive performance of Sojat goats, management practices and constraints faced by goat owners. Interviews were conducted individually in Hindi and the local dialect wherever necessary. Morphological observations and body measurements were also recorded directly from the animals.
2.3 Morphological measurements
	Morphological characteristics were recorded through direct observation and measurement of adult Sojat goats. Qualitative traits included body colour pattern, head orientation, horn orientation, ear orientation, presence of beard and dewlap, and tail characteristics. Quantitative measurements included body weight (kg), body length (cm), height at withers (cm), chest girth (cm), and lengths of the head, horns, ears and tail. Body weight was recorded using a dial balance, while linear body measurements were taken with the animals maintained in a standing position on level ground.
2.4 Growth, production and reproductive performance
	Growth performance was assessed using body weight and linear body measurements recorded at birth, 3, 6, 9 and 12 months of age and at adulthood. Production performance was evaluated based on daily milk yield, total lactation milk yield, lactation length, days to attain peak yield, peak milk yield, milk fat and solid-not-fat (SNF) contents. Reproductive performance was assessed in terms of age at first mating, age at first oestrus, oestrous cycle, age at first kidding, kidding interval, service period, dry period, gestation period, litter size and lifetime number of kiddings. Production and reproductive information waswere obtained through farmer interviews because systematic farm records were generally not maintained.
2.5 Assessment of management practices and constraints
	Management practices were assessed under six major areas: breeding, feeding, housing, milking, marketing and health care. Information was collected regarding commonly followed practices under each area using the structured interview schedule. Constraints perceived by farmers were categorized into five major groups: breeding, feeding, housing and management, health care, and marketing. The severity of constraints was assessed using a three-point scale, assigning scores of 3, 2 and 1 for most severe, severe and least severe constraints, respectively (Reger et al., 2019).
2.6 Statistical analysis
	The collected data were analyzed using descriptive statistics, including frequency, percentage, mean, standard deviation (SD), standard error (SE), mean percentage score (MPS) and ranking. The MPS was calculated as: Constraints were ranked according to their MPS in descending order. Where applicable, associations among categorical variables were tested using the chi-square test following Snedecor and Cochran (1994). Statistical procedures were applied according to the nature of the data and objectives of the study.
3. RESULTS AND DISCUSSION
3.1 Socio-economic characteristics of Sojat goat farmers
	The socio-economic profile of the 240 respondents revealed that the majority (67.92%) belonged to the middle-age group (32–57 years), while 17.50% and 14.58% were young and older farmers, respectively. Most respondents (89.58%) belonged to the MBC category. Regarding education, 37.08% had secondary education, followed by primary education (32.08%), while 25.42% were illiterate. Goat keeping was the sole occupation of 69.58% of respondents, whereas 30.42% combined agriculture with goat rearing. The majority (70.83%) belonged to the medium annual-income group. Nuclear families (59.17%) were more common than joint families (40.83%). Notably, 60.63% of respondents were landless, indicating the importance of Sojat goat rearing as a livelihood activity among land-poor households. Further, 52.92% maintained large flocks (>40 goats), followed by medium flocks (44.58%).  The predominance of medium-aged farmers and landless households suggests that Sojat goat production has considerable livelihood significance in the study area. Similar socioeconomic characteristics among goat keepers have also been reported from Rajasthan and other parts of India.
Table 1. Selected socio-economic characteristics of Sojat goat farmers (n=240)
	Characteristics
	Overall (%)

	Middle-aged farmers (32–57 years)
	67.92

	MBC category
	89.58

	Secondary education
	37.08

	Animal husbandry as sole occupation
	69.58

	Medium annual income
	70.83

	Nuclear family
	59.17

	Landless farmers
	60.63

	Large flock (>40 goats)
	52.92



3.2 Morphological characteristics of Sojat goats
	The morphological observations demonstrated a relatively distinct phenotypic pattern in Sojat goats. A majority (75.87%) of the animals had a white coat with spots, while 24.13% were completely white. The head profile was predominantly slightly convex (97.47%), with no straight head profile observed. Almost all horned animals (98.35%) had upward-curved horns, and 98.77% possessed pencil-shaped horns with pointed tips. Medium-sized horns (15–25 cm) predominated (63.00%). The ears were predominantly flat and pendulous (94.44%), which may be considered an important breed-characteristic feature. Wattles were present in 60.05% of females but absent in males, whereas beard was present in all adult males and absent in females. The predominant tail type was short, thick and upward (83.91%). Mean head length was 20.40 ± 0.15 cm in males and 19.53 ± 0.19 cm in females, while mean ear length was 23.71 ± 0.26 and 22.82 ± 0.18 cm, respectively. Mean tail length was 8.36 ± 0.26 cm in males and 7.93 ± 0.27 cm in females. These findings indicate that Sojat goats possess recognizable phenotypic characteristics that can be useful for breed identification and conservation. The observed morphological characteristics were broadly comparable with earlier descriptions of Sojat goats and other indigenous goat populations.
Table 2. Important morphological characteristics of Sojat goats
	Trait
	Predominant characteristic
	Frequency (%)

	Coat colour
	White with spots
	75.87

	Head profile
	Slightly convex
	97.47

	Horn orientation
	Curved upward
	98.35

	Horn shape
	Pencil with pointed tips
	98.77

	Horn length
	Medium (15–25 cm)
	63.00

	Ear orientation
	Flat with pendulous
	94.44

	Wattles
	Present in females
	60.05

	Beard
	Present in males
	100.00

	Tail type
	Short/thick/upward
	83.91



3.3 Growth, production and reproductive performance
	The growth performance of Sojat goats increased progressively with age. Mean body weight of males at 3, 6, 9 and 12 months was 22.00 ± 0.37, 28.94 ± 0.11, 42.47 ± 0.32 and 51.29 ± 1.06 kg, respectively, whereas corresponding female weights were 18.33 ± 0.28, 25.80 ± 0.28, 31.37 ± 0.51 and 36.38 ± 0.28 kg. Adult body weight averaged 59.31 ± 0.24 kg in males and 53.77 ± 0.69 kg in females. Body length, height at withers and chest girth also increased with age, indicating satisfactory growth potential of the breed. The productive performance of Sojat goats was also appreciable. The average daily milk yield was reported as approximately 1.04 kg, with a total lactation yield of 272.46 ± 1.21 kg and lactation length of 249.78 ± 0.80 days. Peak milk yield was approximately 1.46 kg and was attained at about 18 days. Mean milk fat and SNF contents were 3.54 ± 0.09% and 8.51 ± 0.02%, respectively.  Reproductive performance indicated an age at first mating of 375.04 ± 0.40 days in males and 389.41 ± 0.24 days in females. Age at first oestrus was 280.23 ± 0.47 days, with an oestrous cycle of 18.50 ± 0.14 days. Age at first kidding was 496.15 ± 0.50 days, while kidding interval, service period, dry period and gestation period were 346.25 ± 2.81, 55.67 ± 0.18, 45.94 ± 1.22 and 146.88 ± 0.03 days, respectively. Mean litter size was 1.55 ± 0.10 kids, and lifetime kidding number was 11.10 ± 0.06. The relatively high litter size and lifetime kidding frequency indicate good reproductive potential and productive longevity of Sojat goats. 
Table 3. Growth, production and reproductive performance of Sojat goats
	Parameter
	Mean ± SE

	Body weight (kg)
	

	Male at 3 months
	22.00 ± 0.37

	Male at 12 months
	51.29 ± 1.06

	Adult male
	59.31 ± 0.24

	Female at 3 months
	18.33 ± 0.28

	Female at 12 months
	36.38 ± 0.28

	Adult female
	53.77 ± 0.69

	Production traits
	

	Daily milk yield (kg)
	≈1.04

	Total lactation yield (kg)
	272.46 ± 1.21

	Lactation length (days)
	249.78 ± 0.80

	Days to peak yield
	17.90 ± 0.16

	Peak yield (kg)
	≈1.46

	Fat (%)
	3.54 ± 0.09

	SNF (%)
	8.51 ± 0.02

	Reproductive traits
	

	Age at first oestrus (days)
	280.23 ± 0.47

	Age at first kidding (days)
	496.15 ± 0.50

	Kidding interval (days)
	346.25 ± 2.81

	Gestation period (days)
	146.88 ± 0.03

	Litter size
	1.55 ± 0.10

	Lifetime number of kiddings
	11.10 ± 0.06



3.4 Management practices followed by Sojat goat farmers
	The management survey showed that natural service was universally practiced, while artificial insemination was not used. About 65.04% of farmers detected heat primarily through bleating and mounting, and 64.17% depended on community bucks. Flock mating was the predominant mating method (80.00%), while 71.25% preferred mating during mid-oestrus. Colostrum feeding was practiced by all farmers, whereas 70.00% allowed kids to suckle up to three months.  Housing practices indicated a predominantly traditional production system. About 84.17% of farmers housed goats in sheds attached to their residences, 58.75% followed loose housing, and 77.08% used thatched roofs. Although 92.50% reported adequate ventilation and 94.58% provided protection against cold, 75.42% provided less than 10 ft² floor space per goat and 79.17% lacked urine drainage.  Milking was predominantly performed by the knuckling method and twice daily. However, hygienic practices were inadequate, as 80.83% of farmers did not clean the udder and teats and an equal proportion did not wash their hands before milking.  Health-care practices also showed substantial scope for improvement. Only 37.92% of farmers practiced vaccination and 28.33% followed deworming, while 70.00% did not practice ectoparasite control. Furthermore, 85.83% did not isolate sick animals and 56.67% depended on quacks for treatment. These findings highlight the need for improved veterinary extension services and farmer training. 
Table 4. Major management practices followed by Sojat goat farmers
	Management practice
	Overall adoption (%)

	Natural service
	100.00

	Flock mating
	80.00

	Colostrum feeding
	100.00

	Suckling up to 3 months
	70.00

	Housing at night
	100.00

	Loose housing
	58.75

	Thatched roof
	77.08

	Adequate ventilation
	92.50

	Milking twice daily
	100.00

	Vaccination
	37.92

	Deworming
	28.33

	Isolation of sick animals
	14.17

	Veterinary doctor/LSA for treatment
	25.00



3.5 Constraints perceived by Sojat goat farmers
	The overall constraint analysis revealed that health-care constraints were the most severe, with an MPS of 87.08, followed by feeding constraints (86.88), marketing constraints (83.64), housing and management constraints (80.86), and breeding constraints (74.86). Thus, inadequate health-care facilities and feeding-related problems were the major limitations affecting Sojat goat production in the study area. Among breeding-related constraints, the high cost of breeding bucks ranked first (MPS 82.08), followed by lack of knowledge about breeding practices (79.03) and lack of knowledge regarding selection of breeding bucks (78.89).  The results indicate that improving access to veterinary services, scientific feeding practices, quality breeding bucks and farmer training could substantially improve the productivity and sustainability of Sojat goat production.
Table 5. Major constraints perceived by Sojat goat farmers
	Constraint category
	MPS
	Rank

	Health-care constraints
	87.08
	I

	Feeding constraints
	86.88
	II

	Marketing constraints
	83.64
	III

	Housing and management constraints
	80.86
	IV

	Breeding constraints
	74.86
	V



3.6 Reproductive Performance
	The reproductive performance of Sojat goats under field conditions is presented in Table 6. The mean age at first mating was 375.04 ± 0.40 days in males and 389.41 ± 0.24 days in females. The mean age at first oestrus was 280.23 ± 0.47 days, with an oestrous cycle of 18.50 ± 0.14 days. The mean age at first kidding was 496.15 ± 0.50 days. The mean kidding interval was 346.25 ± 2.81 days, while the service period and dry period were 55.67 ± 0.18 and 45.94 ± 1.22 days, respectively. The mean gestation period was 146.88 ± 0.03 days. The litter size was 1.55 ± 0.10, indicating a considerable occurrence of twin births. The lifetime number of kiddings was 11.10 ± 0.06, ranging from 10 to 12 kiddings. Overall, the findings indicate satisfactory reproductive performance and good prolificacy of Sojat goats under field conditions. These findings are comparable with the observations of Talukder et al. (2016), who also reported favourable reproductive performance in goats. The relatively high litter size and lifetime kidding frequency suggest that Sojat goats possess good reproductive potential and may contribute substantially to the economic sustainability of goat farming under field conditions.
Table 6. Reproductive performance of Sojat goats under field conditions Follow the Table format given by the editors please.
	Reproductive parameter
	Mean ± SE
	Range (days)
	N

	Age at first mating in males (days)
	375.04 ± 0.40
	365–400
	240

	Age at first mating in females (days)
	389.41 ± 0.24
	370–410
	240

	Age at first oestrus (days)
	280.23 ± 0.47
	250–305
	240

	Oestrous cycle (days)
	18.50 ± 0.14
	16–21
	240

	Age at first kidding (days)
	496.15 ± 0.50
	450–550
	240

	Kidding interval (days)
	346.25 ± 2.81
	265–415
	240

	Service period (days)
	55.67 ± 0.18
	50–60
	240

	Dry period (days)
	45.94 ± 1.22
	40–50
	240

	Gestation period (days)
	146.88 ± 0.03
	145–150
	240

	Litter size
	1.55 ± 0.10
	1.20–2.00
	240

	Lifetime number of kiddings
	11.10 ± 0.06
	10–12
	240



Conclusion
	The studyis demonstrated that Sojat goats possess distinct morphological characteristics, good growth potential, appreciable milk production and favourable reproductive performance under field conditions. The predominance of large flocks and the substantial proportion of landless farmers indicate that goat rearing is an important livelihood enterprise in the native tract. However, management practices remain largely traditional, particularly with respect to scientific breeding, hygienic milking, vaccination, deworming, disease prevention and housing facilities. The high severity of health-carehealthcare and feeding constraints further emphasizes the need for targeted extension programmes, accessible veterinary services, farmer training and improved input availability. Strengthening these areas would help enhance the productivity, profitability and conservation of the Sojat goat in its native tract.
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