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INTRODUCTION 
The information about the magnitude of non-genetic effects on the performance of characters is 
important for efficient selection. A number of non-genetic factors are known which influence 
the reproductive performance of sheep such as sex, age of dam, type of birth and rearing, 
reproductive status of the female and animal’s own age at which the character is measured. The 
amount of the total phenotypic variation is important in the trait that is controlled by the known 
environmental effects. In the New Zealand Romney sheep, 15 per cent of the variation in 
weaning weight is controlled by birth weight and rearing rank, 15 per cent by the age of lamb 
at weaning, 5 per cent by sex and 2 per cent by the age of the dam. Whereas in greasy fleece 
weight at 12-14 months less than 5 percent of the total variation is controlled by these effects. 
Keeping in view the importance and proportion of Kajli (0.999 million) in sheep population of 
the country, this study was planned to investigate the influence of environmental factors on 
reproductive traits of Kajli sheep. 
 
MATERIALS AND METHODS 
Description of data. Pedigree and performance data of Kajli sheep collected during 1977 
through 1994 at Livestock Experiment Station (LES) Khushab and 1980 through 1994 at LES 
Khizerabad, were utilized in this study. The information on ram, ewe and lamb’s identity, date 
of birth, sex, birth type, birth weight, rearing type, date/weight at weaning, monthly weights, 
date of breeding and lambing and fleece weight (Spring and Autumn) was collected. Fertility 
was defined as number of ewes lambed per number of ewes exposed. Similarly 
prolificacy/litter size at birth was considered as number of lambs born per ewe lambed and 
litter size at weaning means that number of lambs weaned or lamb survival to weaning. 
Statistical analysis. Prior to data analyses, a number of edits were performed to exclude the 
outliners.  The environmental factors influencing various performance traits were reported to 
be different. Thus for each trait, different statistical model was assumed by incorporating the 
appropriate environmental factors in the analysis of variance. Theoretical description of model 
assumed has been given by Qureshi et al. (1998).  The effects of six environmental factors on 
seven reproductive traits were investigated.   
 
RESULTS AND DISCUSSION 
Weight at first service. Analysis of variance revealed that weight at first service varied 
significantly due to all environmental factors considered in this study (Table 1).  
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Table 1. F values and other basic statistics for some reproductive traits of Kajli sheep  
 

Sources of 
variation 

Wt at1st 
service 

Age at 1st 
service 

Age at 1st 
lambing 

Services per 
conception 

Fertility Litter size 
birth 

Litter 
size wn. 

Station 52.76** 115.38** 101.34** 84.29** 1.19 NS 19.87** 2.06 NS 
Year 31.06** 31.47** 25.15** 17.84** 21.56** 18.65** 24.54** 
Season 63.67** 44.81** 18.62** 3.56* - 46.10** 71.51** 
Birth type - 1.69 NS 1.27 NS - - - - 
Rearing rank 18.95** 1.45 NS 2.06 NS - - - - 
Age at 
breeding 

456.76** - - 0.92NS 37.47** 3.92* 20.44* 

Wt. at breeding - 339.48** - 5.86** - 210.45** - 
Remainder ms 24.51 16265.1 19344.76 0.134 0.102 0.126 0.133 
Observations 3012 2876 2876 13438 13343 13815 13362 
Mean 40.7 644.8 797.03 1.13 88 1.15 1.14 
SE 5.65 149.41 149.59 0.01 1 0.01 0.37 

 wn. weaning, Wt. Weight, SE    Standard error, ms  mean square 
 
The least square means and standard errors for weight at first service of Kajli ewes during 
different years and season of birth, birth type and rearing rank are given in Table 2.  
 
Table 2. Least square means(±se) for some reproductive traits of Kajli sheep  
 

Year Weight at 
1st service 
(kg) 

Age at 1st 
service (days) 

Age at 1st 
lambing 
(days) 

No. of 
services 
(number) 

Fertility 
(%) 

Litter size 
at birth 
(number) 

Litter size at 
weaning 
(number) 

1977 43.1±2.34 790.4±78.0 1061.1±62.5 1.1±0.06 90±4 1.15±06 1.10±0.03 
1978 39.6±1.59 907.1±41.0 1106.2±42.4 1.0±0.03 88±3 1.09±03 1.05±0.03 

1979 38.5±1.02 541.5±26.1 735.5±27.2 1.0±0.04 77±3 1.12±04 1.13±0.04 
1980 39.1±1.41 629.5±26.1 825.0±37.6 1.1±0.05 80±3 1.22±05 1.10±0.04 
1981 38.5±0.42 655.5±36.3 806.3±11.1 1.2±0.03 96±2 1.17±02 1.08±0.02 
1982 39.1±0.58 622.2±12.4 772.1±12.7 1.2±0.02 86±2 1.12±02 1.07±0.02 
1983 43.0±0.42 666.6±10.9 786.6±11.3 1.2±0.02 96±2 1.15±02 1.12±0.02 
1984 44.1±0.36 622.2±12.4 717.3±9.6 1.2±0.02 91±1 1.21±01 1.16±0.02 
1985 40.0±0.32 666.6±10.2 706.0±8.5 1.1±0.01 94±1 1.19±01 1.20±0.02 
1986 41.8±0.30 594.1±8.7 765.8±8.1 1.1±0.01 92±1 1.22±01 1.23±0.01 
1987 40.1±0.41 578.4±7.8 754.3±11.0 1.1±0.01 90±1 1.25±01 1.24±0.01 
1988 40.8±0.32 640.8±7.3 847.8±8.5 1.2±0.01 91±1 1.16±01 1.17±0.01 
1989 39.9±0.30 628.3±10.3 769.0±8.0 1.1±0.01 88±1 1.12±01 1.11±0.02 
1990 38.0±0.38 718.7±7.7 750.0±10.2 1.1±0.01 71±1 1.07±01 1.06±0.01 
1991 37.2±0.42 642.5±7.2 809.7±11.3 1.1±0.01 88±1 1.14±01 1.12±0.01 
1992 36.8±0.50 611.6±8.8 682.6±13.3 1.0±0.01 71±1 1.10±01 1.07±0.01 
1993  688.0±10.0  1.0±0.02 88±1 1.07±01 1.03±0.01 
1994  562.7±11.6  1.0±0.02 91±1 1.13±01 1.08±0.02 
1995     91±1   
1996     99±2   
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The spring born lambs were heavier (40.6±0.24 kg) than autumn (39.3±0.28 kg) born lambs. 
The regression of age at first service on weight at first service was also significant (P<0.01).  
The findings of the present study were inline with that of Babar (1994) who reported that the 
effect of year and season of birth had a significant effect on weight at first service in Lohi ewes 
in Pakistan. 
 
Age at first service. The analysis of variance of age at first service showed significant effect of 
station, year and season of birth (P<0.01). However, the effect of birth type and rearing rank 
were non-significant (Table 1). The least squares means and standard errors for age at first 
service in the Kajli ewes during different years, irrespective of their age were simultaneously 
exposed to rams during breeding seasons. Similarly, all sexually mature ewe lambs irrespective 
of their body weights were also exposed to rams during breeding season and younger ewe 
lambs had relatively less weight at breeding than older ewe lambs. This variation was reflected 
in age at first service and the body weight of ewe lambs at first service had significant effect on 
the age at first service. Moreover, the body weight of ewe lamb also depended on the period 
and gains from weaning to first service. Delayed first breeding would result in heavy body 
weight at first service. 
 
Services per conception. The data revealed significant differences in number of services per 
conception due to stations, year and seasons, however, the age of ewe had non significant 
effect on number of services per conception (Table 1). The regression of weight at service on 
number of services was also significant (P<0.01). The significant effect of year on number of 
services per conception in present investigation was partially in agreement with the findings of 
Khan et al. (1991), Babar (1994) and Akhtar (1996). These workers reported that effect of year 
on number of services per conception in Awassi, Lohi and Hissardale sheep was significant. 
However, Akhtar (1996) reported that effect of season on number of services per conception 
was non-significant, which was contrary to the results obtained in the present study. 
The significant difference in number of services per conception over the years was due to large 
number of rams available for mating in different years that resulted in better conception. The 
non significant effect of age of dam on number of services per conception showed no influence 
of age on the conception rate and  reproductive efficiency. It may, therefore, be concluded that 
better feeding and management could improve the conception rate/reproductive efficiency in 
Kajli ewes. 
 
Age at first lambing. The analysis of variance revealed that station, year of birth and season of 
birth had significant effect on age at first lambing while the effect of birth type and rearing 
rank was non-significant (Table 1). The age at first lambing as obtained in the present study 
was close to Khan et al. (1991) who reported that age at first lambing was 791.79±8.58 days 
for Awassi sheep in Pakistan. It was further observed that birth type had non-significant effect 
on age at first lambing.  

 
Fertility. The data revealed that year of lambing and age of ewe had a significant (P<0.01) 
effect, however, station differences for fertility were observed to be non-significant (Table 1). 
The fertility of ewes varied from 71 % during 1990 to 99 % during 1996. The overall mean for 
fertility level was 88 %. The fertility level showed a decreasing trend with increase in age of 
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the ewe. The maximum fertility was at 1-2 years of age while it was minimum at 5 years of 
age. The fertility level as obtained in the present study was in line with that reported by Ahmad 
and Rehman (1992). They found that the fertility level was 88 % for Kajli ewes under farm 
conditions at Bahadurnagar (Okara) Pakistan while the fertility level of Lohi and Sipli ewes 
was 90.8 and 91.0 %, respectively.  
 
Litter size at birth. The data revealed that the station, year of lambing, season of lambing and 
age of ewe affected litter size at birth significantly (P<0.01). The regression of breeding weight 
on litter size at birth was also significant (P<0.01). The litter size at birth ranged from 
1.07±0.01 for 1993 to 1.25±0.01 for. The litter size at birth showed an increasing trend with 
increase in age of ewe and was the maximum (1.17±0.01) for 6-year-old ewes. The overall 
litter size at birth was higher among ewes lambing during spring season (1.17±0.01) as 
compared to those ewes lambing in autumn (1.13±0.01).  
 
Litter size at weaning.  The analysis of variance for litter size at weaning due to year and 
season of lambing, age of ewe and stations revealed that differences between ewes for litter 
size at weaning between the two stations were non-significant. The year of lambing, season of 
lambing and age of ewe were significant (Table 1). The least squares means for litter size at 
weaning for different years of lambing. The litter size at weaning ranged from 1.03±0.01 
during 1993 to 1.24±0.01 during 1987 (Table 2). The overall mean for litter size at weaning for 
combined data set was 1.12±0.01. The litter size increased with the advancement of age of the 
ewes up to 6 years of age. 
 
CONCLUSION   
Fertility decreased with the advancement of age of ewes, therefore, early replacement of ewes 
will improve the fertility. Better feeding and management could improve the reproductive 
efficiency in Kajli ewes. 
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