


 Evaluation of growth traits of Black Bengal goats across the three agroclimatic zones of Jharkhand, India 


ABSTRACT- The current study was conducted by AICRP on Goat improvement at four clusters in the three agroclimatic zones of Jharkhand namely Tiko (Lohardaga), Palojori (Deoghar), Barabanki (East Singhbum) and Chamguru (Ranchi) during 2023-24. Effect of various factors i.e. Gender, type of birth (Litter size), and agroclimatic zones were seen on growth and reproductive traits. Mean body weight at birth, three months, six months, nine months and twelve months based on the monthly data collected from the four breeding clusters were 1.19±0.04, 5.59±0.14, 7.97±0.11, 10.65±0.12 and 13.02 ±0.12 Kg respectively. Effect of breeding clusters was found to be significant on body weight at all the aforementioned ages. The effect of sex and birth type was not significant on body weight at all ages, although male weighed heavier than female and twins and triplets were lighter than single born kids. Heritability was found to be 0.48±0.01, 0.42±0.05, 0.46±0.08, 0.44±0.08 and 0.49±0.01 for body weight at 0, 3, 6, 9, and 12 months of age, respectively. Moderate heritability estimate was indicative of scope of selective breeding for improvement of Black Bengal breed of Jharkhand. Mean lactation length as recorded was 96 days and was higher than last four years. Based on the heritability estimate for body weights at different ages, as well as on the basis of significance of genetic and non-genetic factors affecting the important growth traits, selection strategy for successive years would be devised using Multiple Ovulation Embryo Transfer-Open Nucleus Breeding Technology in future.
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INTRODUCTION
Goat farming holds special importance for the tribal farmers of Jharkhand who rely on goats more like an ATM to provide with quick money as and when required by selling bucks/does/kids.  The noteworthiness of goat farming in relevance to Jharkhand is well evident from 2019 livestock census (GoI, 2019) which says that Jharkhand's goat population is approximately 9.1 million, which is actually 38.59% increase when calculated over the period of last five years. The documented rate of growth is the second highest in India, following West Bengal, underscoring the state's reliance on goat rearing for strengthening the socioeconomic status of its people, sustenance (The 2019 livestock census (Animal Husbandry Statistics Division, Government of India, 2019) Similar to aforementioned liberty a goat provides to goat keepers in time of monetary need. Akhtar (2021) reported that goat meat and skin is of high demand in India and other developing nation of world specially amongst the poor farmers as an ATM to be used for selling the goat during any crisis or financial need. According to the 2011 census, the Scheduled Tribe constitutes 26.21 percent of the state's total population (The 2011 livestock census (Animal Husbandry Statistics Division, Government of India, 2011). Hasan et al (2007) emphasized on the fact that existing socio-economic condition of the country and vulnerable group of people of the country has led to higher demands for meat and especially for skin in the local as well as foreign markets.  Due to several important reasons like generation of income, employment, capital storage and for improvement of nutrition of family and household involved, the role of Goat is instrumental and ever existing. Shailendra and Deoghare (2002) further found that goats of rural poor were mainly dependent on common property resources (CPRs), unfortunately these CPRs are decreasing and depleting in recent past. Selection and proper breed improvement strategy are essential for Black Bengal breed improvement so as to ensure greater profitability to the farmers of Jharkhand. Considering above facts and figure, AICRP on goat improvement Black Bengal field unit, BAU is being run with the objectives to assess the production performance of Black Bengal goat and its improvement through selection, socio economic improvement of goat keepers of Jharkhand and to disseminate the pro-poor goat based technologies under field condition and assessment of their impact on goat production. In order to fulfill above objective of the project, four breeding clusters have been taken from the three agroclimatic zones of Jharkhand namely Tiko (Lohardaga), Palojori (Deoghar), Barabanki (Jamshedpur) and Chamguru (Ranchi). Monthly data were collected from the four centres via enumerators for growth traits during the year 2023-24. Black Bengal goat is an asset not only for its versatile production profile but also for the importance of goat is strongly emphasized for the versatile production profile and valuable contribution like meat, milk, industrial raw product such as skin, fiber and manure. Black Bengal goats are known to be famous for its adaptability, fertility, prolificacy, meat and skin quality (Hassan, 2007). According to Choudhary et.al. (2012). There are a variety of colours in which Black Bengal is found naturally. Although the majority of them are found in black colour, black and white, brown, brown and white, white etc. are also found as variation in coat colours. Other than eastern and north eastern India, they are more or less evenly distributed throughout the Bangladesh with a relatively higher concentration in its northwestern area. It is also found throughout the eastern and north eastern India. Due to their role in making the farmers self- sufficient, they are rightly considered as true friends to the rural poor and “the goat is the poorman’s cow”. 
Current study is based on the data that have been collected from four registered breeding clusters via four corresponding enumerators for the year 2023-24 under AICRP on Goat improvement-Black Bengal Field Unit BAU. In accordance to the mandate of the project, effect of gender of kids, type of birth (litter size) of kids and Breeding cluster on body weight at different ages was seen. Body weight at birth is an important indicator of economic value of any farm so body weight at different ages has been taken. The overall efficiency of farm is judged through growth, production and reproductive performance of individual goat and the growth is measured in term of body weight (Sahu et.al. 2020). Further the mortality was calculated based on year-long data. Heritability has been calculated to devise correct selection and breeding strategy for genetic improvement of Black Bengal goats. Current study aims to assess the production potential of Black Bengal Goats of Jharkhand and to devise proper selection and breeding method for its selective breeding and improvement in accordance to the mandate of the project.
MATERIALS AND METHOD
AICRP on Goat, Black Bengal, Field Unit, BAU centre has four breeding clusters namely Tiko (Lohardaga), Chamguru (Ranchi), Palojori (Deoghar) and Barabanki (Jamshedpur) .
To fulfil the objectives of the project, regular dipping, vaccination, deworming and other requirement for regular health coverage of the four centers are done including organization of timely health camps and medicine distribution. Monthly data collection is facilitated by the four enumerators of the four centers for important growth and reproductive traits. The overall body weights were recorded at birth, 3 months, 6 months, 9 months and 12 months of age as well as for lactation traits by taking monthly data from all the registered farmers for their goats. Data for mortality was also recorded on the basis of the same. Farmers were apprised about the importance of scientific goat rearing as well as scientific innovative practices like moringa feeding, flushing etc. via Kisan goshthi, and trainings.
The current article emphasizes on the effect of age, sex and centres on the body weight at different ages using Factorial ANOVA. The statistical analysis was done using SPSS. BLUPF90 software was used to find the heritability and Breeding value of sire and Dam. 
Following mathematical model was used for factorial ANOVA-
· If we denote A — Sex (levels = a)
· B — Agroclimatic zone (levels = b)
· C — Parity (levels = c)
Let = observed growth trait for the -th replicate in cell , where , , , and (n = replicates per cell). Then the standard fixed-effects model with all interactions is:

where
· = overall mean
· = main effects (with usual constraints, e.g. sum-to-zero)
· = two-way interactions
· = three-way interaction
· = residual error

RESULT AND DISCUSSION
Mean body weight at different ages -Comparison of average body weight at different ages for last five years have been compiled in Table no. 1. Although no definite trend has been observed over the years in body weight at different ages, Body weight at almost 12 months of age is lesser than the previous financial year.
Lactation trait- Black Bengal goat is a meat breed with nominal milk yield, at times just sufficient to sustain the kids. Lactation length and 90-days lactation yield for last five financial years from 2019-20 to 2023-24 has been depicted graphically in Graph No. 2. Average lactation length of 94 days and average lactation yield of 16.8 litres (90 days period) was recorded in Black Bengal Goats in Jharkhand during 2023-24. Paul et.al. (2014) observed “the average daily milk production of Black Bengal does in NBF, Modhupur and Dimla to be 387.01 ± 26.71, 217.32 ± 29.51 and 218.42± 28.31 ml, respectively. He further observed the higher milk production to be in NBF to be 387.01±26.71 ml”.
Mean body weight at different ages- Based on sample size of 2013, effect of breeding centres, sex and birth type was assessed on body weight at different ages via Factorial ANOVA. In case of body weight at birth (Table No.1), the effect of centre was significant (P<0.01) while effect of age and sex was non-significant. Palojori had significantly highest average body weight at birth of 1.20 ± 0.04 kg and Tiko (Lohardaga) and minimum average body weight at birth of 1.10±0.02 kg for body weight at birth. Overall average body weight at birth for black Bengal goats was 1.19 ± 0.04 Kg for Black Bengal goats in Jharkhand based on the current data. Maximum average body weight at one-month was 2.96 ± .08 Kg for Palojori (Deoghar) and minimum average value of 2.47±0.09 Kg was found for Tiko (Lohardaga) as shown in Table No.2. with P value equal to zero for effect of centre on body weight at one-month. Overall average body weight at one month for black Bengal goats in Jharkhand was found to be 2.72±0.08 Kg based on current study. Two-month body weight data (Table No.-3) showed that Palojori centre had maximum value of 4.33 ± 0.11 Kg and Tiko had minimum body weight of 3.57±0.08 Kg. Effect of centre was highly significant in this case (P=0.00) while the effect of birth type (P=0.631) and effect of sex of kids (p=0.468) were both non-significant. P-value of 0.04 for effect of centres on body weight at three months of age (Table No.4) is indicative of the fact that body weight at birth differed significantly for the four breeding clusters with Chamguru having highest mean body weight of 5.99±0.38 kg at three months and mean body weight of 5.72 ±0.13 Kg. for Tiko. Effect of birth type and sex was non-significant on the trait under discussion. For average body weight at six-months, Barabanki had significantly highest average body weight of 8.17±0.16 Kg amongst the four centres (p=0.003) while Tiko had lowest mean body weight of 7.86 ± 0.09 Kg.  Overall average body weight at six months (Table No.-5) for Black Bengal goats in Jharkhand on the basis of current data was found to be 7.97±0.01 Kg. Overall mean body weight at nine months for black Bengal goats under study was found to be 10.65±0.13 kg. Barabanki had significantly highest 9-months body weight of Black Bengal goat (10.94±0.10 Kg) and Chamguru witnessed significantly lowest average body weight at nine months amongst all centres (10.94±0.10 kg) with a P value of 0.00 for effect of centres on body weight at 9-months (Table No.-6). Overall body weight at 12 months for Palojori, Barabanki, Tiko and Chamguru was respectively 13.03 ± 0.14 Kg, 13.14±0.15 Kg, 12.87±0.13Kg and 13.04± 0.08 Kg respectively . Effect of centres was significant ( p=0.033) but the effect of type of birth (Litter size) and sex was non-significant.
In case of body weight at all the ages, although the effect of type of birth (Litter size) was non-significant, singlet weighed the heaviest and triplet weighed the lightest. Further although effect of sex of kid was non-significant for all the growth traits, males weighed heavier than the female based on data collected for body weights at different ages from the four centres namely Tiko, palojori, Barabanki and Chamguru (Graph-1).
The findings were in consonance to that of Husain et.al. (1996) who found during the study of growth performance of Black Bengal of Bangladesh in four different locations and observed that the effect of birth type and sex was significant with higher weights for single (1.03kg) and male kids (1.03kg). According to his research, same pattern in monthly body weight was observed in kids. He further reported that effect of Birth type and sex was significant (p≤ 0.05) in different periods with single and male kids having significantly higher weights.
According to Faruque et.al. (2010), “birth weights of kids were 1.49±0.13 and 1.28±0.11 kg, respectively for intensive and semi- intensive rearing system. Number of services required for each successful conception was 1.16±0.019 with an average gestation length of 143.33±0.68 days. Litter size increased (P<0.001) linearly with parity. Average litter size of Black Bengal goat was 1.94±0.06”. 
Ahmad et.al. (2017) reported “the mean bodyweight of Black Bengal kids at Birth, Three, Six, Nine and Twelve-month age to be1.28±0.05,6.13±0.08,8.42±0.25,11.21±0.27and14.55±0.16kg, for male kids and 1.21±0.04,5.86±0.06,7.53±0.35,9.54±0.24 and12.78±0.26kg, for female kids. Flock size ranged from 2 to 12 goats in Tribal area of Deoghar, Jharkhand”.

Based on the study conducted by Chowdhury et.al. (2002), “phenotypic characteristics were collected for Nine type-puberal (6-7months) female and 15 pre-puberal male Black Bengal goats. Birth weights of male and female kids were 1.24 and 1.20 kg respectively for the goats reared under semi-intensive management, in permanent house with proper vaccination against Peste-Des-Petits Ruminants (PPR), drenching with anthelmintics by dipped in 0.5% Melathion solution. He further reported that Kid mortality reduced from 35% at low level of feeding to 6.5% at high level of feeding of dam during gestation”.
Similar to the current findings, based on the report by Mia et. al. (2013), least-squares means for body weights at birth, 3, 6, 9 and 12 months of age were 1.09, 5.12, 8.02, 10.92 and 14.47 kg, respectively in a study conducted on Black Bengal goats in Bangladesh. Sex of the kid has significant (P<0.05) effect on body weights at 6, 9 and 12 months of age. Type of birth (Litter size) and parity of the dam has significant (P<0.01) effect on birth weight only, whereas season of birth affected (P<0.05) all the body weight traits.
Mahal et.al. (2013) reported that “the body weights at birth, 3, 6, 9 and 12-month of age to be 1.3, 4.8, 8.0, 11.1 and 14.0 kg, respectively using least-square analysis of variance of the general linear model and the effect of Statistical Analysis System (SAS, 1998). The effect of sex of kids was significant on Body weights at 3, 6, 9 and 12-month of age (p<0.05). Type of birth (Litter size) and parity of dam had the significant effect (p<0.05) on birth weight, whereas season of birth had significant (p<0.05) effect on the body weight”. 
Similar to current study Hossain (2020) studied “the growth performance of goats and found that it was found the best in Dhaka followed by Kishoreganj and Sunamgonj in terms of weight at birth (0.97±0.02 vs 0.90±0.02 & 0.82±0.02); 3 months (5.51±0.05 vs 4.99±0.08 & 4.93±0.08); 6 months (8.71±0.08 vs 8.07±0.07 & 7.64±0.06) and 12 months (12.97±0.08 vs 12.34±0.11 & 11.60±0.05).
Alam et.al. (2021) reported that least- squares means for body weights at birth, 3, 6 and 9 month of age were 1.13±0.02, 5.22±0.13, 8.12±0.22 and 10.92±0.28 kg, respectively. In his study, the average body weight of male kids was higher than female kids at all the ages with significantly (p higher body weight at 6 and 9-month of age. Similar to current study, he found that Litter size had significant effect on body weight at birth”.
[bookmark: _GoBack]Heritability - Genetic parameters were assessed using BLUPF90, revealing heritability estimates of 0.48±0.01, 0.42±0.05, 0.46±0.08, 0.44±0.08 and 0.49±0.01 for body weight at 0, 3, 6, 9, and 12 months of age (Table No.8.) “Moderately high value of heritability is indicative of faster Genetic Progress, Better Selection Accuracy, Cost-Effective Breeding, Predictable Breeding Outcome and thus greater Sustainability and Profitability for farmers. The high heritability estimates obtained for body weights are also indicative of the fact that mass selection might generate substantial selection responses at all stages of growth” (Mia et.al.2013). 
         Jahan et. al. (2022) estimated the heritability ± standard errors and found them to be 0.46 ± 0.02,0.42 ± 0.05, 0.47 ± 0.03, 0.43 ± 0.04, 0.48 ± 0.02 and 0.49 ± 0.02 for BWT, WWT, SMWT, GR1, GR2 and GR3, respectively using data collected from 607 pedigree recorded growing Black Bengal goats during 2017–2020 of Bangladesh Livestock Research Institute (BLRI), Savar, Dhaka, Bangladesh. Estimated higher heritability’s indicates that selection would be effective if based on them. The mean of predicted breeding values were 0 .0010 for BWT, 0.0013 for WWT, 0.0027 for SMWT, -0.0033 for GR 1, 0.0127 for GR2 and-0.0011 for GR3, respectively. 
Similarly on the basis of data collected for a period of 15 years (2008–2022) to evaluate the growth performance of 3495 Black Bengal kids from Jatirampur village of Sunderban area of South 24 Parganas, West Bengal, effect of various environmental factors was ascertained on growth traits and their genetic control over growth performance by Roy et al. in 2024. He estimated the heritability of growth traits was estimated by the paternal half-sib method and animal model. The overall least-squares means for weights at birth,3, 6, 9 and 12-months of age were 1.19 ± 0.004, 5.44 ± 0.01, 7.74 ± 0.01, 10.68 ± 0.01 and 13.37 ± 0.01kg., respectively. The study also revealed that estimates of heritability for all growth traits were low in magnitude, ranging from 0.04 to 0.48, indicating the scope of slow to moderate genetic progress of these traits through selection under the prevalent managemental condition at the region. 
CONCLUSION
Black Bengal Goat is the pride not only of Jharkhand but of whole of India. Based on Jharkhand state livestock breeding policy, selective breeding of Black Bengal goat would mean socioeconomic improvement of Tribal dominant population of Jharkhand relying heavily on goat farming. Current study depicts that the effect of centre was significant in almost all the cases i.e. on body weights at different ages. Further study in this direction would guide towards the genotype-environment interaction due to significant effect of agroclimatic zones on breeds.  Commencement of nucleus herd coupled with Assisted reproductive techniques would help in faster genetic gain per unit of generation interval. Addition of more breeding cluster to expand the ambit and scope of the project could be tried in future. High value of heritability is indicative of greater additive gene action in almost all the growth traits thus the scope of individual as well as mass selection is more for genetic improvement.
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Table No. 1. Mean Body weight at birth 
	Name of Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P* Value

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori (Deoghar)
	1.35
±
0.18
	1.20
±
0.02
	1.29
±
0.06
	1.14
±
0.01
	1.13
±
0.04
	1.11
±
0.06
	1.26
±
0.09
	1.15
±
0.03
	1.20
±
0.06
	 0.036 (Centres)

	Barabanki (East Singhbhum)
	1.23
±
0.01
	1.17
±
0.02
	1.22
±
0.01
	1.13
±
0.01
	1.26
±
0.05
	1.11
±
0.08
	1.24
±
0.02
	1.14
±
0.04
	1.19
±
0.03
	

	Tiko (Lohardaga)
	1.15
±
0.02
	1.13
±
0.03
	1.12
±
0.02
	1.07
±
0.01
	1.08
±
0.03
	1.07
±
0.02
	1.11
±
0.02
	1.09
±
0.02
	1.10
±
0.02
	

	Chamguru (Ranchi)
	1.29
±
0.03
	1.27
±
0.02
	1.29
±
0.01
	1.27
±
0.01
	1.31
±
0.04
	1.23
±
0.022
	1.30
±
0.025
	1.26
±
0.02
	1.28
±
0.02
	

	Overall
	1.28
±
0.07
	1.22
±
0.01
	1.25
±
0.02
	1.16
±
0.01
	1.17
±
0.03
	1.17
±
0.02
	1.23
±
0.06
	1.16
±
0.03
	1.19
±
0.08
	

	 P value NS
	 0.092 (Type of birth ); 0.203 ( Sex)
	 



Table No. 2. Mean body weight at one-month
	Name of Centre
	Single
	Twin
	Triplet
	Total
	Over all
	P Value**

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	2.93
±
0.06
	2.88
±
0.07
	3.04
±
0.04
	3.03
±
0.04
	3.08
±
0.13
	2.83
±
0.14
	3.02
±
0.08
	2.91
±
0.08
	2.96
±
0.08
	 0.00 (Centres)

	Barabanki
	2.70
±
0.07
	2.66
±
0.07
	2.77
±
0.05
	2.76
±
0.06
	2.93
±
0.11
	2.18
±
0.12
	2.80
±
0.08
	2.53
±
0.08
	2.66
±
0.08
	

	Tiko
	2.52
±
0.11
	2.40
±
0.09
	2.50
±
0.05
	2.42
±
0.05
	2.64
±
0.18
	2.31
±
0.08
	2.55
±
0.11
	2.38
±
0.07
	2.47
±
0.09
	

	Chamguru
	2.96
±
0.04
	2.91
±
0.04
	2.77
±
0.03
	2.70
±
0.03
	2.79
±
0.13
	2.60
±
0.09
	2.84
±
0.07
	2.74
±
0.05
	2.79
±
0.06
	

	Overall
	2.85
±
0.03
	2.80
±
0.03
	2.81
±
0.02
	2.79
±
0.02
	2.80
±
0.08
	2.63
±
0.07
	2.80
±
0.08
	2.64
±
0.07
	2.72 
± 
0.08 
	

	 P Value
	0.390NS (Birth type) ; 0.103NS (Sex of the kids)


Table No. 3-Mean body weight at two months
	Name of Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P value**

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	4.29
±
0.07
	4.29
±
0.07
	4.43
±
0.05
	4.37
±
0.05
	4.57
±
0.26
	4.05
±
0.18
	4.43
±
0.13
	4.23
±
0.100
	4.33
±
0.11
	0.00 (Centres)

	Barabanki
	4.02
±
0.08
	3.87
±
0.07
	3.99
±
0.06
	3.97
±
0.06
	4.10
±
0.20
	3.93
±
0.24
	4.04
±
0.11
	3.923
±
0.13
	3.98
±
0.12
	

	Tiko
	3.59
±
0.10
	3.49
±
0.09
	3.56
±
0.05
	3.54
±
0.04
	3.79
±
0.12
	3.42
±
0.09
	3.65
±
0.09
	3.48
±
0.07
	3.57
±
0.08
	

	Chamguru
	4.138
±
0.06
	4.01
±
0.05
	3.92
±
0.04
	3.84
±
0.04
	3.80
± 
0.12
	3.61
±
0.09
	3.95
±
0.03
	3.82
±
0.06
	3.89
±
0.04
	

	Overall
	4.01
±
0.08
	3.92
±
0.07
	3.98
±
0.05
	3.93
±
0.05
	4.07
±
0.15
	3.75
±
0.15
	4.02
±
0.09
	3.87
±
0.09
	3.94
±
0.09
	

	P value =0.731NS (For Birth type )   & P value=0.468NS (Sex of kids)



Table No. 4-Mean body weight at three months

	Name of Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P * Value(NS)

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	5.92
±
0.07
	5.82
±
0.07
	6.02
±
0.05
	5.96
±
0.05
	5.81
±
0.27
	5.64
±
0.17
	5.92
±
0.13
	5.81
±
0.10
	5.86
±
0.11
	 0.04 (Centres)

	Barabanki
	5.69
±
0.12
	5.57
±
0.11
	5.62
±
0.09
	5.61
±
0.09
	5.94
±
0.32
	6.33
±
0.35
	5.88
±
0.19
	5.70
±
0.17
	5.79
±
0.18
	

	Tiko
	5.98
±
0.18
	5.56
±
0.14
	5.68
±
0.08
	5.63
±
0.07
	6.26
±
0.20
	5.22
±
0.08
	5.97
±
0.15
	5.47
±
0.10
	5.72
±
0.13
	

	Chamguru
	5.94
±
0.06
	5.90
±
0.06
	5.72
±
0.05
	5.63
±
0.04
	7.19
±
1.93
	5.57
±
0.16
	6.28
±
0.68
	5.70
±
0.08
	5.99
±
0.38
	

	Overall
	5.88
±
0.11
	5.71
±
0.09
	5.76
±
0.07
	5.71
±
0.06
	6.40
±
0.69
	5.59
±
0.18
	6.01
±
0.29
	5.67
±
0.11
	5.84
±
0.14
	

	 P value 
	  0.196 NS (Birth type) ; 0.235NS (Sex of the kids)
	 



Table No. 5-Mean body weight at Six months
	Name of Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P **
Value

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	8.02
±
0.07
	8.00
±
0.06
	8.02
±
0.04
	8.02
±
0.05
	8.03
±
0.15
	7.74
±
0.34
	8.02
±
0.09
	7.92
±
0.15
	7.97
±
0.12
	0.003 (Centres) 

	Barabanki
	8.07
±
0.09
	7.96
±
0.09
	8.13
±
0.08
	8.11
±
0.09
	8.38
±
0.21
	8.38
±
0.40
	8.19
±
0.13
	8.15
±
0.19
	8.17
±
0.16
	

	Tiko
	7.94
±
0.10
	7.81
±
0.13
	7.81
±
0.06
	7.80
±
0.06
	8.12
±
0.12
	7.69
±
0.09
	7.96
±
0.09
	7.76
±
0.09
	7.86
±
0.09
	

	Chamguru
	8.22
±
0.07
	8.11
±
0.08
	7.92
±
0.06
	7.64
±
0.04
	7.95
±
0.17
	7.46
±
0.11
	8.03
±
0.10
	7.74
±
0.08
	7.89
±
0.09
	

	Overall
	8.06
±
0.08
	7.97
±
0.09
	7.97
±
0.06
	7.89
±
0.06
	8.12
±
0.17
	7.82
±
0.23
	8.05
±
0.10
	7.89
±
0.13
	7.97
±
0.11
	

	 P value
	 0.107 ( Birth type)NS ;  0.865 (Sex)NS
	 



Table No. 6. Mean body weight at Nine Months 

	Name Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P** Value

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	10.83
±
0.08
	10.82
±
0.09
	10.87
±
0.05
	10.86
±
0.05
	10.63
±
0.21
	10.47
±
0.44
	10.77
±
0.11
	10.72
±
0.19
	10.75
±
0.15
	0.00 (Centres) 

	Barabanki
	10.94
±
0.10
	10.69
±
0.08
	10.78
±
0.07
	10.79
±
0.09
	11.45
± 
0.45
	11.00
±
0.27
	11.06±
0.07
	10.83
±
0.15
	10.94
±
0.10
	

	Tiko
	10.84
±
0.15
	10.02
±
0.23
	10.63
±
0.08
	10.54
±
0.08
	10.55
±
0.24
	10.35
±
0.17
	10.67
±
0.08
	10.31
±
0.16
	10.49
±
0.10
	

	Chamguru
	10.98
±
0.07
	10.87
±
0.09
	10.36
±
0.07
	10.66
±
0.08
	9.19
±
0.21
	10.45
±
0.28
	10.17±
0.12
	10.66
±
0.15
	10.42
±
0.13
	

	Overall
	10.89
±
0.10
	10.60
±
0.12
	10.66
±
0.07
	10.71
±
0.07
	10.46
±
0.10
	10.57
±
0.29
	10.67±
0.09
	10.63
±
0.16
	10.70
±
0.12
	

	 P Value
	0.056 ( Type of birth  ); 0.865 (Sex of kids)



Table No. 7.- Mean body weight at 12 months

	Name of Centre
	Single
	Twin
	Triplet
	Total
	Overall
	P* Value

	
	Male
	Female
	Male
	Female
	Male
	Female
	Male
	Female
	
	

	Palojori
	13.13
±
0.06
	13.12
±
0.06
	13.18
±
0.04
	13.13
±
0.04
	13.03
±
0.13
	12.59
±
0.52
	13.12
±
0.07
	12.95
±
0.21
	13.03
±
0.14
	0.033 (centres) 

	Barabanki
	13.06
±
0.08
	13.11
 ±
0.09
	13.12
±
0.07
	13.00
±
0.13
	13.29
±
0.18
	13.25
±
0.33
	13.16
±
0.11
	13.12
±
0.18
	13.14
±
0.15
	

	Tiko
	13.01
±
0.13
	12.80
±
0.12
	12.93
±
0.06
	12.92
±
0.07
	12.92
±
0.19
	12.64
±
0.17
	12.95
±
0.13
	12.79
±
0.12
	12.87
±
0.13
	

	Chamguru
	13.23
±
0.07
	13.14
±
0.07
	13.02
±
0.06
	12.94
±
0.05
	12.72
±
0.08
	13.17
±
0.13
	12.99
±
0.07
	13.08
±
0.08
	13.04
±
0.08
	

	Overall
	13.11
±
0.09
	13.04
±
0.09
	13.06
±
0.06
	12.99
±
0.07
	12.99
±
0.14
	12.91
±
0.29
	13.05
±
0.10
	12.98
±
0.15
	13.02
±
0.12
	

	P value =0.579NS (Birth type); 0.299NS (Sex)



Table no. 8.  Heritability for body weight at different ages 
	Traits
	Paternal half sib

	Birth weight
	0.48±0.01

	3 Month 
	0.42±0.05

	6 Month
	0.46±0.08

	9 Month
	0.44±0.08

	12 month
	0.49±0.01



Graph No.-1. Comparative bodyweight at different ages for the four centres
[image: ]
Graph No. 2. Lactation trait for Black Bengal goats in last five years
[image: ]
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