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A STUDY ON THE EFFECT OF SEASON, SEX AND BIRTH TYPE ON BIRTH WEIGHT OF SIROHI GOAT KIDS UNDER SEMI-ARID CONDITIONS


ABSTRACT
 	A study was conducted to investigate the factors affecting birth weight in Sirohi goat kids in semi-arid condition. A total of forty kids (20 males and 20 females) were included in the study to evaluate the effects of sex, type of birth, and season of birth-on-birth weight. The kidding season was classified into two categories: autumn and winter. The overall mean birth weight of kids was 2.57 ± 0.036 kg. Male kids exhibited significantly higher birth weights (2.67 ± 0.051 kg) compared to female kids (2.46 ± 0.041 kg), which may be attributed to the influence of male sex hormones that promote faster prenatal growth. Single-born kids (2.66 ± 0.051 kg) were significantly heavier than twin-born kids (2.30 ± 0.052 kg), which is likely due to the fact that, in multiple births, the maternal nutrients are shared among the fetuses, limiting individual growth. Kids born during the winter season (2.60 ± 0.052 kg) had higher birth weights compared to those born in autumn (2.53 ± 0.051 kg). This could be due to better availability of high-quality green fodder during the breeding and pregnancy periods.	Comment by Duvasu Mathura: Kids not kidding	Comment by Duvasu Mathura: There is need to add some methodology part and conclusion part in abstract for better undemanding of overall paper
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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. India is home to 23 well-defined breeds of goats and boasts the second-largest goat population in the world, totaling approximately 135.17 million (Anonymous, 2012). However, it is concerning that the population has witnessed a decline of 3.82% as compared to the previous livestock census. From the researchers’ perspective, this decline necessitates strategic intervention and sustainable goat farming practices, especially when goat farming continues to be a crucial livelihood source for rural communities, contributing significantly to employment generation for rural youth. 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. The Sirohi breed, a dual-purpose goat indigenous to the central and southern regions of Rajasthan, is particularly valued for its disease resistance and adaptability to hot, arid climates. These characteristics, according to the authors, make the breed highly suitable for climate-resilient livestock farming systems. Among the economic traits in livestock production, birth weight serves as a critical indicator of future growth and productivity. Several studies, including those by Roy et al. (1989), have demonstrated a positive correlation between birth weight and subsequent live weight gains. The authors believe that understanding the factors influencing birth weight is essential for improving goat productivity and profitability. Earlier literature has shown that non-genetic factors such as sex of the kid, type of birth (single or multiple), season of birth, and maternal age significantly affect birth weight (Supakorn and Pralomkarn, 2009; Bharathidhasan et al., 2009). 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 an intensive management system. For this purpose, a flock of 40 Sirohi kids (20 male and 20 female) was maintained under organized farm conditions at SKN College of Agriculture, Jobner (Jaipur). The seasons were categorized into autumn and winter, based on the local climatic patterns. From the authors’ standpoint, this categorization helps understand seasonal influence more clearly under controlled conditions. Thus, the present investigation was undertaken to evaluate the seasonal birth distribution and its relationship with birth weight in Sirohi goats, contributing valuable insights into breed management under intensive production systems.	Comment by Duvasu Mathura: What is source of this sentence?	Comment by Duvasu Mathura: Add the data based on latest livestock census (2019)	Comment by Duvasu Mathura: Authors can compare the data with 2019 livestock census with 2012 L.C.	Comment by Duvasu Mathura: Too old reference its suggested to add only latest references 


MATERIAL AND METHODS
 	The present investigation was conducted to evaluate the influence of various factors on birth weight in Sirohi goat kids in semi-arid region. For this purpose, birth records of 40 Sirohi kids (comprising 20 males and 20 females) were carefully examined. Among these, 30 kids were born as singles, while 10 kids were born as twins, offering a good distribution to assess the effect of type of birth.
The experiment was undertaken at the RKVY Project Sirohi Goat Farm situated at S.K.N. College of Agriculture, Jobner, in Jaipur district of Rajasthan, India. Geographically, Jobner is located 45.0 km west of Jaipur, at a latitude of 26°05' N, longitude 75°28' E, and an altitude of 427 meters above sea level. In Jobner's semi-arid climate (400-500 mm rainfall), goat rearing is ideal due to goats' ability to thrive in dry conditions with minimal water. However, challenges include limited forage and water scarcity, requiring efficient management for sustainable farming. These geographical details are crucial as they relate to environmental factors that may influence animal performance. During the study period in 2015, two distinct kidding seasons were identified: autumn (October) and winter (December). The birth data were stratified based on season of kidding, sex of the kid, and type of birth (single or twin) to analyze their respective impacts on birth weight. All animals were maintained under an intensive system of standard management, ensuring uniformity in environmental and nutritional conditions. The kids had access to clean drinking water round the clock, and a standardized feeding regimen was followed throughout the study. Proper housing, routine health monitoring, and timely veterinary care were ensured by trained farm personnel. Deworming was performed using approved anthelmintic preparations, and weather protection measures were uniformly applied to eliminate any seasonal stressors. To draw meaningful conclusions, data were analyzed statistically using the methods proposed by Snedecor and Cochran (1994). The treatment means were compared for statistical significance using Duncan’s Multiple Range Test and F-test as described by Duncan (1955). These statistical tools provided a reliable framework for interpreting the impact of studied variables on the birth weight of Sirohi goat kids.	Comment by Duvasu Mathura: Kids	Comment by Duvasu Mathura: Need to mentioned about the methods proposed by Snedecor and Coachran
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EFFECT OF SEX OF KID ON BIRTH WEIGHT
The data were categorized based on the sex of the kids to assess the effect of sex on birth weight. Out of a total of 40 births, 20 were male and 20 were female, resulting in a 50-50 percent ratio for each sex. Table 1 presents the overall mean birth weight of the kids as 2.57±0.036 kg. The mean birth weight for male kids was 2.67±0.051 kg, while female kids had an average of 2.46±0.415 kg. Male kids were found to have an 8.54% higher birth weight than female kids in Sirohi goats. Statistical analysis indicated that sex had a significant (P<0.01) effect on birth weight. These results are consistent with the findings of Banerjee and Jana (2010), who also reported a significant effect of sex on birth weight in Sirohi goat kids. Our findings align with previous studies by Chawla et al. (1984), Sanchez et al. (1994), Tomar et al. (1997), Raza et al. (1998), Elabid (2008), Bharthidhasan et al. (2009), Bhusan (2012), Singh et al. (2013), and Harikrishna et al. (2013). This difference in birth weight between male and female kids can be attributed to the anabolic effect of male hormones (Hafez, 1962; Chandra et al., 2009), which play a crucial role in stimulating growth factors during prenatal development. In contrast, Baiden (2007) found no significant difference in birth weights between single births (1.43±0.04 kg) and twins (1.34±0.03 kg), although singles were significantly heavier (P<0.05) than triplets (1.24±0.05 kg). Baiden suggested that factors such as location, breed, and season could contribute to the variations observed in birth weight in Ghana.	Comment by Duvasu Mathura: Authors have directed jump on results so before writing result need to explain about the research	Comment by Duvasu Mathura: Does all of these authors finding exact similar to authors finding? Authors need to write some specific reason why male weight is higher then female kids with references 

EFFECT OF SEASON OF BIRTH WEIGHT
 Regarding the influence of season, birth weight was recorded for a total of 40 kids—20 born in autumn (October) and 20 in winter (December). 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 average birth weight of the kids was slightly higher in the winter season than in the autumn season. This might be attributed to the abundant availability of high-quality green fodder during the does' gestation period. Despite the observed difference, season did not have a statistically significant effect on birth weight in this study. This aligns with the findings of Raza et al. (1998), Baiden (2007), Thiruvenkadan et al. (2008), Bharthidhasan et al. (2009), Chandra et al. (2009), and Bhusan (2012). However, other studies, including those by Salah et al. (1989), Paul et al. (1990), Elabid (2008), Banerjee and Jana (2010), and Meel et al. (2010), reported a significant effect of season on birth weight. 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.	Comment by Duvasu Mathura: Source need to be adeed	Comment by Duvasu Mathura: Too old authors can remove it	Comment by Duvasu Mathura: Too old references either remove it or replace it with latest one
EFFECT OF BIRTH TYPE ON BIRTH WEIGHT
Table 1 presents the influence of birth type on the birth weight of Sirohi goat kids. The average birth weight for single-born kids (n = 30) was found to be 2.66±0.031 kg, while for twin-born kids (n = 10), it was 2.30±0.052 kg. The statistical analysis revealed that this difference was highly significant (P<0.01), indicating that the type of birth plays a crucial role in determining the birth weight of kids in Sirohi goats.
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. Supporting evidence from several studies aligns with these observations. For instance, Tomar et al. (1997) and Neeru and Kumar (2002) both noted that single-born kids generally exhibit higher birth weights due to more favorable intrauterine conditions. 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. However, contrasting findings were reported by Baiden (2007) in a study conducted in Ghana. In his study, no statistically significant difference (P>0.05) was found in birth weights between single (1.43±0.04 kg) and twin-born (1.34±0.03 kg) kids. Interestingly, single-born kids were still significantly heavier than triplets (1.24±0.05 kg), indicating that while the	Comment by Duvasu Mathura: Too old reference

 
	Table 1. Birth weight in Sirohi goat kids for various parameters	Comment by Duvasu Mathura: Heading of the table should above the table not inside the table

	Parameters
	 N
	Birth weight (Kg) 
  Mean±SE 
	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


effect of type of birth on weight was evident when comparing singles to triplets, it was less so between singles and twins. Baiden attributed these discrepancies to location-specific factors, such as climatic 

conditions, seasonal variations, management practices, and breed differences, which might have mitigated the expected disparities in birth weight. Thus, while the current study reinforces the consistent trend of higher birth weight in single births, as supported by numerous previous investigations, it is important to recognize that environmental conditions and management strategies may modulate these effects across different geographical locations. The present findings provide further evidence to the body of literature emphasizing the biological and management importance of litter size on neonatal parameters, such as birth weight, which are critical for survival, growth, and overall productivity of goat kids.

Conclusion 
In Sirohi goats, male kids exhibited an average birth weight that was 8.53% higher than their female counterparts during the year of the study, indicating a gender-based variation in neonatal growth. The overall mean birth weights recorded were 2.53 ± 0.051 kg during the autumn season (October) and 2.60 ± 0.052 kg in the winter season (December). Although the birth weight was numerically higher in winter compared to autumn, the seasonal variation did not show any statistically significant effect on birth weight. A significant influence was observed in relation to the type of birth. Single-born kids had a notably higher average birth weight (2.66 ± 0.051 kg) compared to twin-born kids (2.30 ± 0.052 kg), and this difference was statistically significant (P<0.01). This outcome is expected, as in multiple births, the nutrient supply from the dam is shared among the offspring, leading to reduced availability per fetus. Additionally, the limited intrauterine space in cases of multiple pregnancies may also restrict the growth potential of each individual fetus during the prenatal phase.
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