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Introduction 
 

Jammu & Kashmir state of India is enriched 

with sheep population and ranks 5
th

 in total 

sheep population in the country with a 

population of 3.28 million, where as India’s 

sheep population is 65.06 million. The 

percentage share of total sheep population of 

J&K state is around 5.21%. Likewise, a 

decrease of around 17.87% is reported from 

the state as well (19
th

 Livestock Census, 

2012).  

 

The traits of economic importance in sheep 

include growth traits which directly fetches 

profit to the farmers. Growth potential of the 

lambs is one of the most important traits in a 

genetic improvement programme/scheme for 

mutton sheep. Early growth traits are 

important factors influencing profitability in 
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Data on growth traits of 7151 animals used in present study were collected from the 

history sheets of Rambouillet sheep maintained at Government Sheep Breeding Farm, 

Zaban, Reasi, J&K, India, over a period of 16 years (2000-2015). Body weight traits were 

birth weight (BW), three month body weight (3MW), six-month body weight (6MW), 

nine-month body weight (9MW) and yearling weight (YW). The data were classified to 

study the major effect of non-genetic factors like period of lambing, season of lambing, 

sex of lamb and type of birth. Based on these classifications, the significant effects were 

adjusted for performance traits. The overall least squares means were 3.17±0.04 kg, 

13.97±0.14 kg, 19.08±0.20 kg, 24.65±0.25 kg and 28.01±0.23 kg, for BW, 3MW, 6MW, 

9MW and YW, respectively. The effect of period of lambing and sex of lambs were 

significant (P<0.01) on all the body weight traits. The effect of season of lambing was 

non-significant on all traits. The effect of type of birth i.e. single and twinning was highly 

significant only on birth weight. Males were heavier than females for all the body weight 

traits. It can be concluded from the present study that non-genetic factors affecting the 

growth traits in Rambouillet sheep. 
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any meat producing enterprise. With the rising 

prices of mutton in the market, fast growing 

and heavier lambs are in great demand. The 

economics of sheep production is greatly 

affected by the growth performance as heavier 

lambs with high growth rate would fetch 

relatively more economic returns in lesser 

time span compared to weaker lambs (Narula 

et al., 2009). These growth traits are 

influenced by several genetic and non-genetic 

factors vis. sex of lamb, type of birth, climate 

and seasonal variation during different years. 

Among these factors, seasonal and climatic 

variations from year to year affect the 

production of the whole flock, whereas sex, 

type of birth and age affect the performance of 

an individual. It is, therefore, imperative to 

estimate the extent of all such factors so that 

the genetic variation among animals can be 

used to design breeding plans for further 

improvement. Therefore, the present 

investigation was undertaken to study the 

effects of different non-genetic factors on 

growth traits in Rambouillet sheep. 

 

Materials and Methods 

 

Body weight records of 7151 animals were 

collected from history sheets of Rambouillet 

sheep maintained at Government Sheep 

Breeding and Research Farm, Reasi, Jammu, 

India over a period of 16 years (2000-2015). 

The Government Sheep Breeding and 

Research Farm, Reasi. Body weight traits 

included in the study were birth weight (BW), 

three month body weight (3MW), six-month 

body weight (6MW), nine-month body weight 

(9MW) and twelve-month body weight or 

yearling weight (YW). All the traits under 

present study were normalized. The effects of 

non-genetic factors such as periods, seasons, 

birth type and sex on various normalized traits 

were analyzed by least-squares analysis using 

the technique developed by Harvey (1990) as 

follows: 

 

Yijklm =   + Pi + Sj + Ck + Bl + eijklm 

 

Where,  

Yijklm = m
th

 record of individual lambed in i
th 

period, j
th

 season of k
th

 sex and of l
th

 birth type 

 = Overall population mean 

Pi = Fixed effect of i
th

 period of lambing 

Sj = Fixed effect of j
th

 season of lambing   

Ck = Fixed effect of k
th

 sex 

Bl = Fixed effect of l
th

 birth type 

eijklm = Random error associated with each 

observation and assume to be normally and 

independently distributed with mean zero and 

variance (0, σ
2

e) 

 

For significant effects, the differences between 

pairs of levels of effects were tested by 

Duncan’s multiple range test as modified by 

Kramer (1957).  

 

Results and Discussion 

 

The overall least squares means were 

3.17±0.04 kg, 13.97±0.14 kg, 19.08±0.20 kg, 

24.65±0.25 kg and 28.01±0.23 kg, for BW, 

3MW, 6MW, 9MW and YW, respectively 

(Table 2).  

 

Effect of period of lambing 

 

Significant effect (P<0.01) of period of 

lambing was reported for all the traits under 

study (Table 1). There was an increasing trend 

of birth weight over the period of lambing. 

The highest BW was observed during P4 

(2012-2015). There was no definite trend over 

the period of lambing for other body weight 

traits. The lowest WW, 9MW and YW were 

observed during P4 which is not desirable one. 

It may be due to the fact that during last period 

there was flood or natural calamities which led 

to washed out of green pastures and other feed 

resources that subsequently resulted into lower 

growth rate and simultaneously low weaning 

weight.  
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Momoh et al., (2013) in Balami, Uda sheep 

reported significant effect of period of 

lambing on BWT, 3MW and 6MW where as 

non-significant effect on 9MW and YW. 

Ganesan et al., (2013) also reported significant 

effect of period of lambing on BWT, 3MW, 

6MW, 9MW and YW in Madras Red sheep. 

Khan et al., (2013) reported significant effect 

of period on BWT in Rambouillet sheep. Das 

et al., (2014) reported non-significant effect of 

year of lambing on BW in Kashmir Merino 

sheep. Significant effect of period/year of 

lambing was reported in 6MW and YW, 

whereas, non-significant effect on BWT in 

Dorper crossbred sheep (Zaffer et al., 2015a; 

Zaffer et al., 2015b; Chakraborty et al., 2015). 

Gupta et al., (2015) reported significant effect 

on BWT in Rambouillet crossbred sheep. 

Reddy et al., (2017) reported significant effect 

on BW, 6MW, 9MW and YW, whereas, non-

significant effect on 3MW in Nellore brown 

sheep.  

 

Effect of season of lambing 

 

Season of lambing had non-significant effect 

on all the traits under study (Table 1). 

However, lambs born during winter season 

were superior for BW, 3MW, 6MW and YW, 

whereas, lambs born during other seasons 

were superior for 9MW. This may be due to 

the reason that ewes got lustrous fodder or 

green grasses at highland pastures which 

increased the body weight of lambs born 

during other seasons or may be due to the fact 

that lambs born during winter seasons lost 

more body energy for preventing the cold 

whereas lambs born during other seasons 

needed less energy to prevent from 

environmental temperature (cold) and 

conserved more energy.  

 

Momoh et al., (2013) reported significant 

effect of season of lambing on BWT, 3 MW 

9BW and YW in Balami, Uda sheep, whereas, 

non-significant effect on 6MW. Khan et al., 

(2013) reported non-significant effect of 

season on BWT in Rambouillet sheep. 

Ganesan et al., (2013) reported non-significant 

effect on BWT and 9BW, whereas, significant 

effect on 3MW, 6MW and YW in Madras Red 

sheep. Das et al., (2014) reported non-

significant effect of season of lambing on BW 

in Kashmir Merino sheep. Gupta et al., (2015) 

reported non-significant effect on BWT in 

crossbred sheep. Similar to present findings 

non-significant effect of season on BWT, 6 

MW and YW in Dorper crossbred sheep were 

also reported (Zaffer et al., 2015a; Zaffer et 

al., 2015b; Chakraborty et al., 2015). Reddy et 

al., (2017) reported significant effect on BW, 

6 MW, 9MW and YW and non-significant 

effect on 3MW in Nellore brown sheep. 

 

Effect of sex 

 

Sex was found to have highly significant 

effect on all the traits under present 

investigation (Table 1). This establishes the 

role of sex hormones in male and female 

growth and also the physiological status of 

male and female lambs during growth. 

Differences in sexual chromosomes, probably 

in the position of genes related to growth, 

physiological characteristics and differences in 

endocrinal system lead to difference in animal 

growth (Rashidi et al., 2008). Higher growth 

in prenatal stage is under the influence of male 

hormones with anabolic effect (Hafez, 1962).  

 

Significant effects of sex on BWT, 3MW, 

6MW, 9MW and YW were reported in 

Balami, Uda sheep (Momoh et al., 2013), 

Madras Red sheep (Ganesan et al., 2013) and 

Nellore brown sheep (Reddy et al., 2017). On 

contrary to present investigation, significant 

effects of sex on BW and non-significant 

effect on 6MW and YW were reported on 

Dorper crossbred sheep (Zaffer et al., 2015a; 

Zaffer et al., 2015b; Chakraborty et al., 2015).  
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Table.1 Analysis of variance for various body weight traits in Rambouillet sheep 
 

Source of variation 

 

Mean sum of squares 

BW      3MW 6MW 9MW YW 

Period of lambing 474.96** 

(3) 

545.08** 

(3) 

717.27** 

(3) 

3041.29** 

(3) 

2946.74** 

(3) 

Season of lambing 0.02 

(1) 

1.71 

(1) 

16.83 

(1) 

0.553 

(1) 

23.19 

(1) 

Sex of lambs 32.06** 

(1) 

69.33** 

(1) 

493.78** 

(1) 

1837.81** 

(1) 

3436.83** 

(1) 

Type of birth 20.39** 

(1) 

7.56 

(1) 

44.42 

(1) 

116.68 

(1) 

72.35 

(1) 

Remainder 0.57 

(7144) 

5.89 

(6409) 

10.88 

(5858) 

11.62 

(4982) 

13.68 

(4523) 

Figures in parenthesis are degrees of freedom 

*P<0.05    **P<0.01 
 

Table.2 Least-squares means and their standard errors of birth weight (BW), three month body 

weight (3MW), six month weight (6MW), nine month body weight (9MW) and 

yearling weight (YW) in Rambouillet sheep 
 

Particulars BW  (kg) 3MW  (kg) 6MW (kg) 9MW (kg) YW (kg) 

Overall mean 3.17±0.04 

(7151) 

13.97±0.14 

(6416) 

19.08±0.20 

(5865) 

24.65±0.25 

(4989) 

28.01±0.23 

(4530) 

Period of lambing 

P1 (2000-2003) 2.64
a
±0.04 

(1562) 

13.01
a
±0.15 

(1230) 

18.35
a
±0.22 

(1132) 

25.35
b
±0.34 

(515) 

27.68
b
±0.33 

(332) 

P2 (2004-2007) 2.87
b
±0.04 

(1560) 

14.37
b
±0.15 

(1523) 

18.58
a
±0.21 

(1448) 

25.49
b
±0.25 

(1424) 

29.48
c
±0.27 

(1380) 

P3 (2008-2011) 3.39
c
±0.04 

(1772) 

14.33
b
±0.15  

(1651) 

19.84
b
±0.21 

(1461) 

25.19
b
±0.26 

(1424) 

28.73
c
±0.28 

(1278) 

P4 (2012-2015) 3.77
d
±0.04 

(2257) 

14.19
b
±0.15 

(2012) 

19.54
b
±0.22 

(1824) 

22.55
a
±0.26 

(1626) 

26.15
a
±0.28 

(1540) 

Season of lambing 

Winter (Dec-Feb) 3.17±0.28 

(7011) 

14.03±0.09 

(6289) 

19.28±0.13 

(5756) 

24.60±0.17 

(4908) 

28.29±0.18 

(4452) 

Others 3.16±0.06 

(140) 

13.92±0.23 

(127) 

18.88±0.34 

(109) 

24.69±0.41 

(81) 

27.73±0.45 

(78) 

Sex of lambs 

Male 3.24
b
±0.04 

(3574) 

14.08
b
±0.14 

(3228) 

19.37
b
±0.21 

(2967) 

25.26
b
±0.25 

(2478) 

28.91
b
±0.27 

(2231) 

Female 3.10
a
±0.04 

(3577) 

13.87
a
±0.14 

(3188) 

18.79
a
±0.21 

(2898) 

24.04
a
±0.26 

(2511) 

27.12
a
±0.28 

(2299) 

Type of birth 

Single 3.33
b
±0.03 

(6951) 

14.11±0.11 

(6243) 

19.34±0.16 

(5703) 

25.16±0.20 

(4865) 

28.41±0.22 

(4413) 

Twin 3.01
a
±0.06 

(200) 

13.87±0.21 

(173) 

18.81±0.30 

(162) 

24.13±0.37 

(124) 

27.61±0.41 

(117) 

Figures in parentheses are number of observations. 

Means with different superscripts differ significantly among themselves 
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Effect of type of birth 

 

Type of birth carried highly significant effect 

only on birth weight under present study 

(Table 1). All other traits were no-significant 

for type of birth. This reflects that during 

twinning, there is intra-uterine competition 

between the foetus for space in uterus which 

is required for proper growth of foetus and 

also for placental nutrition, whereas, in 

single-born lambs, there is ample intra-uterine 

space for fetal growth and also the placental 

nutrition. The twining born lambs might have 

demonstrated compensatory growth after 

weaning. Momoh et al., (2013) reported 

significant effect of type of birth on BWT, 

3MW and 6MW, whereas, non-significant 

effect on 9MW and YW in Balami, Uda 

sheep. Sudan (2018) reported significant 

effect of type of birth on BW, 9MW and YW 

in Rambouillet sheep.   

 

Therefore, it can be concluded that different 

non-genetic factors significantly affecting the 

body weight traits of Rambouillet sheep. 
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