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ABSTRACT
[bookmark: _Hlk196963650] 	Birth weight is a critical economic trait in goats, as it directly affects kid survival, growth rate, and overall productivity. In semi-arid regions, environmental and biological factors may significantly influence birth weight in indigenous breeds like Sirohi. This study aimed to evaluate the effects of sex, birth type, and birth season on the birth weight of Sirohi goat kids under semi-arid conditions. A total of 40 kids (20 males and 20 females) born under field conditions were included in the study. Birth type was classified as single or twin, while birth season was categorized into autumn and winter. Birth weights were recorded within 4 hours of parturition. The kids were maintained under an intensive system, whereas their dams were kept under a semi-intensive management system. The statistical analysis of collected data i.e. means, standard deviations and standard error were computed, one way analysis of variance was performed for single for the influence of the studied factors. The overall mean birth weight was 2.57 ± 0.036 kg. Male kids had significantly higher birth weights (2.67 ± 0.051 kg) than females (2.46 ± 0.041 kg). Single-born kids (2.66 ± 0.051 kg) were significantly heavier than twin-born kids (2.30 ± 0.052 kg). Winter-born kids (2.60 ± 0.052 kg) had slightly higher birth weights than those born in autumn (2.53 ± 0.051 kg). Sex, birth type, and birth season significantly affect birth weight in Sirohi goat kids. Male, single-born, and winter-born kids exhibited higher weights, indicating these factors should be considered in breeding and management strategies. Although the study focused solely on birth weight and involved a relatively small sample size (n=40), the findings highlight the significant influence of key non-genetic factors on neonatal growth. Broader studies with larger sample sizes are recommended to validate and strengthen these results.
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INTRODUCTION
Goats, often referred to as the "movable wealth" of nomads, small and marginal farmers, and landless labourers, possess immense potential to be promoted as the ‘Animal of the Future’ for ensuring rural prosperity. In the authors’ view, given the ongoing degradation of natural resources and the adverse effects of changing agro-geo-climatic conditions, the viability of crop-based livelihoods is gradually diminishing, thereby highlighting the significance of small ruminants, particularly goats.  According to the 20th According to the Livestock Census 2019 (Department of Animal Husbandry and Dairying, 2019), India has the largest goat population in the world, with 148.88 million goats, marking a 10.1% increase compared to the 2012 livestock census. Goats are naturally adapted to harsh environments, capable of surviving in areas where conventional dairy farming is not feasible. Their ability to thrive on uncultivable lands makes them an ideal species for low-input systems. Waiz et al. (2018) reported that Sirohi breed typically has a predominantly brown coat, often featuring light or dark brown patches, and occasionally displays white coloration. Most Sirohi goats possess wattles and have medium-sized, flat, leaf-like drooping ears. The breed is also referred to by alternative names such as Parbatsari, Devgarhi, and Ajmeri, and is primarily raised for both meat and milk production. Animals of this breed are primarily found in the arid and semi-arid regions, including most of the Aravalli hills and the surrounding districts in central and southern Rajasthan (Shashikant, Nagda and Singh, 2021). Keeping these findings in mind, the present study aims to assess the effect of sex, season of birth, and type of birth on the birth weight of Sirohi goat kids raised under semi-arid conditions. Several biological and environmental factors influence the birth weight of goat kids. The animals of this breed were introduced at the Sirohi goat unit of SKN College of Agriculture (SKNAU), Jobner, Jaipur (Rajasthan) under a Rastriya Krishi Vikas Yojana (RKVY) project, located in a typically semi-arid climatic region of the state. ccording to Banerjee and Jana (2010), in the hot and humid climate of eastern India, birth weight in Sirohi goats is significantly influenced by non-genetic factors such as year, season, type of birth, and dam’s weight. Male kids were observed to have higher birth weights than females across all types of birth (single, twins, and triplets). Meel et al. (2010) also investigated the factors influencing birth weight in Sirohi goats, highlighting the impact of various non-genetic parameters on neonatal growth performance. In continuation of these findings, the present study focuses on evaluating the influence of certain non-genetic factors—namely, season of birth, sex, and type of kidding (single or twin)—on the performance of Sirohi goat kids born at an organized farm located in the semi-arid region of Rajasthan. 


MATERIAL AND METHODS
 	The experiment was conducted at Rastriya Keishi Vikas Yojna (RKVY) Project Sirohi goat unit at S.K.N. College of Agriculture (SKNAU) Jobner, District Jaipur (Rajasthan, India). Geographly, Jobner is located 45.0 km west of Jaipur at 26° 05' North latitude, 75° 28' East longitude and at an altitude of 427 meter above sea level. The area falls in agro-climatic zone III–A (Semi-arid eastern plain zone of Rajasthan). The climate of this region is typically semi-arid, characterized by extremes of temperature during both summers and winters. The average annual rainfall of this tract varies from 400–500 mm and is mostly received during the month of July to September. During summer temperature may go as high as 46° C while in winter, it may fall as low as 1.5° C. The relative humidity fluctuates between 41 to 75%. The experiment was conducted in October (autumn season), 2015 and in December (winter season) 2015. In October 2015, Jobner recorded an average temperature of 27°C. The temperatures ranged from a minimum of 22.7°C to a maximum of 33.8°C, with a fluctuation between 16°C and 36°C. The rainfall was 3 mm over approximately 1.5 days, and the humidity was 33%. The average wind speed was 8.3 km/h. In December 2015, the temperatures ranged from a minimum of 6.0°C to a maximum of 32.5°C. There was no recorded rainfall, and the average humidity was 37%. The average wind speed was 7.5 km/h. The meteorological data for Jobner obtained from the Meteorology Department of the SKN college of agriculture. 
A total of 40 kids have been classified based on their sex, season of birth, and type of birth. Among them, there are 20 males and 20 females. The kids are also categorized by the season of their birth, with 20 born in autumn and 20 born in winter. Additionally, the kids are classified by the type of birth, with 30 single births and 10 twins. This classification provides a detailed breakdown of the 40 kids based on these specific characteristics.
The newly born kids were reared with dams in kidding pens for individual care for up to 3 days after kidding. Kids were kept indoor and were allowed to suckle their dam freely from evening through morning. Kids were also allowed ad libitum feeding of greenish succulent fodder and creep mixture depending upon their body requirement from the age of one month. Fresh water was provided for 24 hrs in the shed. The feeding practice remained uniform throughout the study period. The kids were provided with proper housing and were cared by staff and veterinary care provided as and when necessary. All kids were reared under intensive system of standard management practices. The animals were provided with anti-helminthic preparations as per approved schedule and guidelines.
Statistical analysis 
The statistical analysis of collected data i.e. means, standard deviations and standard error were computed. One way analysis of variance was performed for single factor. All techniques of the statistical analysis were conducted using http://vassarstats.net Richard Lowry 2001–2016. 

RESULTS AND DISCUSSION
To better understand the factors influencing birth weight, the effect of the sex of the kid on birth weight was analyzed. This section explores how the gender of the kid may contribute to variations in birth weight, providing valuable insights into potential biological influences

EFFECT OF SEX OF KID ON BIRTH WEIGHT
In the present study, a total of 40 Sirohi goat goat kids were observed a birth, consisting of 20 males and 20 females. Table 1 presents the overall mean birth weight of the kids as 2.57±0.036 kg. The birth weight of male kids was 2.67±0.051 kg whereas that of female’s kids was 2.46±0.041 kg. The difference in birth weight between sexes was found to be highly significant (p<0.01), indicating that sex of kid has substantial impact on birth weight. Male kids were found to have an 8.54% higher birth weight than female kids in Sirohi goats. These results are consistent with the findings of Banerjee and Jana (2010) and Waiz et al. (2018) who also reported a significant effect of sex on birth weight in Sirohi goat kids. Several researchers worldwide, including Lehloenya et al. (2005), Djouza and Chehma (2018), and Ibrahim et al. (2020), have reported sex-based differences in birth weight.  Although Mioc et al. (2011) also reported higher birth weight in male kids compared to female kids (2.34: 2.27 kg), the difference in their study was not statistically significant. Nevertheless, the trend observed is in line with the present findings the variation in birth weight between male and female kids can be explained by the anabolic influence of male hormones (Chandra et al., 2009), which are essential in promoting growth factors during prenatal development. This difference in birth weight may also be attributed to the fact that the gestation period for male kids is generally slightly longer than that for female kids, allowing for additional fetal growth and development. As reported by Afzal et al. (2004), this extended intrauterine duration in males can contribute to their relatively higher birth weights compared to females.
[bookmark: _Hlk197046398]EFFECT OF SEASON OF BIRTH WEIGHT
In the present study, the effect of season of kidding on birth weight was evaluated under two seasonal groups: autumn and winter. A total of 40 kids were included, with 20 kids born in each season. Table 1 indicates that the average birth weight of Sirohi goat kids during autumn was 2.53±0.051 kg, while in winter, it was 2.60±0.052 kg. The data reveals that the birth weight of the kids was slightly higher in the winter season than in the autumn season. However, the difference was not statistically significant (p > 0.01), indicating that the season of birth did not exert a significant influence on the birth weight of Sirohi kids in this study. These findings are in agreement with Dudhe et al. (2015) who also reported that Winter provides a more stable and cooler environment, which can enhance maternal nutrition and health. Improved forage availability during the winter season likely enhances the body condition of dams, which in turn has a direct positive effect on the birth weight of kids (Chandra et al.2009). According to Elsheikh et al. (2013), the cooler temperatures during winter also help reduce heat stress on both the dams and the kids, thereby supporting better fetal development and overall growth. Furthermore, the findings of Dudhe et al. (2015) reinforce this observation, emphasizing that the body weight and general health of the dam at the time of kidding are critical determinants of kid birth weight. Hence, the combined effect of better nutrition and favorable environmental conditions in winter appears to contribute to the birth of heavier and healthier kids. Meel et al. (2010) also reported that heritability of birth weight in Sirohi goats indicates a genetic component that may favor heavier weights in certain seasons, particularly winter. These discrepancies may be attributed to factors such as a larger number of observations, the period of the study, the breed of goats, and varying environmental conditions.
EFFECT OF BIRTH TYPE ON BIRTH WEIGHT
The birth weight of Sirohi goat kids was significantly influenced by the type of birth. In the present study, single-born kids (n=30) exhibited a higher mean birth weight (2.66 ± 0.031 kg) as compared to twin-born kids (n=10), which had a mean birth weight of 2.30 ± 0.052 kg. The difference between the two groups was statistically significant at the 1% level (p<0.01), indicating a strong effect of litter size on neonatal weight. These findings are consistent with those of Banerjee and Jana (2010), who also observed a significant effect of birth type on the birth weight in Sirohi goats, where single-born kids were heavier compared to twins. The biological explanation behind this phenomenon is primarily attributed to greater nutrient availability for the fetus during gestation when only one kid is being carried. In the case of twin pregnancies, the shared intrauterine environment may restrict individual fetal growth due to competition for nutrients and space, leading to lower average birth weights. Similarly, Thiruvenkadan et al. (2009) and Elabid (2008) emphasized that multiple births are typically associated with lower birth weights, which they attributed to the physiological limitations in the uterine environment that hinder the optimal development of each fetus. Moreover, studies by Bharthidhasan et al. (2009), Chandra et al. (2009), Bhusan (2012), Hristova et al. (2013), and Hegan et al. (2014) all corroborate the trend that kids born as singles outperform their twin or triplet counterparts in terms of initial body weight. The underlying reason, as proposed by these researchers, lies not only in nutritional availability but also in uterine space constraints, which significantly impact fetal growth, particularly in the later stages of gestation. When only a single fetus is developing, it experiences minimal intrauterine crowding, allowing for optimal growth. In contrast, the presence of multiple fetuses increases intrauterine competition, which can lead to compromised growth trajectories and reduced birth weights. 

 
	Table 1. Birth weight in Sirohi goat kids for various parameters

	Parameters
	 N
	Birth weight (Kg) 

	Significances

	Overall

	  40
	2.57 ± 0.036
	

	Sex
Male
Female
	
 20
 20
	
2.67±0.051
2.46±0.041
	
**

	Season
Autumn
Winter
	
 20
 20
	
2.53±0.051
2.60±0.052
	
NS

	Type of birth
Single
Twins
	
30
10
        
	
2.66±0.031
2.30±0.052

	
    **


	** Significant (P<0.01), NS= Non-Significant, N= Number of samples




CONCLUSION 
The present study examined the effect of non-genetic factors—sex, type of birth, and season—on the birth weight of Sirohi goat kids raised under intensive management in a semi-arid region. Male kids showed significantly higher birth weights than females, and single-born kids were significantly heavier than twins (p<0.01). Kids born in winter had higher average birth weights, though not statistically significant. While kids were managed intensively, their dams were maintained under a semi-intensive system, benefiting from seasonal green fodder and field grazing, which may have positively influenced the birth weight through improved maternal condition. Although the study was limited to birth weight and a small sample size (n=40), the findings emphasize the importance of key non-genetic factors in neonatal growth. Broader studies are recommended to arrive at some more consist these results.
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