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Table 1. Life table of Karakul lambs from birth to weaning in 30 days intervals 

Interval 
Number 
failed 

Number 
censored 

Effective 
sample 

size 
Survival Failure 

Survival 
standard 

error 
Hazard 

Hazard 
standard 

error Lower Upper 

0 30 287 5 6423.5 1 0 0 0.001523 0.00009 
30 60 124 5 6131.5 0.9553 0.0447 0.00258 0.000681 0.000061 
60 90 89 23 5993.5 0.936 0.064 0.00305 0.000499 0.000053 
90  1 5892 2947 0.9221 0.0779 0.00335   

  

���Q2- G�.,��� AE��h '�F ��2�$� ��,/ �,�� �2�*� �$� �$E ��M, '�F A% /� �	
� �� G� /� '$�%$��  
Table 2. Least squares means (standard error) of cumulative survival of Karakul breed lambs from birth to 

weaning age 
Effect Up to 14 days Up to 30 days Up to 60 days Up to 90 days 

Sex 
Male 0.95±0.004a 0.93±0.005a 0.91±0.006a 0.89±0.006a 

Female 0.97±0.004b 0.95±0.005b 0.94±0.006b 0.92±0.007b 

Birth type 
Single 0.96±0.003a 0.95±0.003a 0.93±0.004a 0.92±0.005a 

Twin 0.96±0.006b 0.93±0.008b 0.91±0.009b 0.89±001b 

Birth month 

January 0.97±0.005a 0.95±0.006a 0.94±0.007a 0.92±0.008a 

February 0.96±0.003b 0.94±0.004b 0.92±0.005ab 0.91±0.005a 

March 0.95±0.007b 0.93±0.008a 0.91±0.01b 0.88±0.011b 

Total mean  0.96±0.172 0.95±0.20 0.93±0.24 0.92±0.26 
Means with different superscripts within a column are significantly different (P<0.05) 
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Fig. 1. Relationship between birth weight and survival to weaning age in male and female lambs 
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Table 3. Optimum birth weight and maximum survival rate in different sex, birth type and combination of 

sex*birth type from birth to weaning age in Karakul breed lambs 
Survival in optimum BW Optimum BW Survival in average BW Average BW  Birth  

0.99 5.72 0.98 5.15(0.77) Whole herd 

14 days 

0.99 5.96 0.98 5.3(0.79) M 
0.99 5.45 0.99 4.98(0.72) F 
0.99 6.02 0.98 5.49(0.68) SM 
0.95 4.8 0.93 4.35(0.65) TM 
0.99 5.5 0.98 5.15(0.62) SF 
0.96 4.6 0.95 4.15(0.63) TF 
0.98 6.11 0.97  Whole herd 

30 days 

0.98 6.15 0.96  M 
0.99 5.6 0.97  F 
0.98 6.11 0.97  SM 
0.9 5.17 0.87  TM 
0.99 5.66 0.98  SF 
0.94 4.69 0.92  TF 
0.97 5.98 0.95  Whole herd 

60 days 

0.97 6.41 0.94  M 
0.98 5.65 0.96  F 
0.97 6.36 0.95  SM 
0.89 5.33 0.84  TM 
0.98 5.61 0.97  SF 
0.91 4.84 0.88  TF 
0.96 6.01 0.94  Whole herd 

90 days 

0.96 5.93 0.92  M 
0.97 5.01 0.95  F 
0.96 6.34 0.94  SM 
0.86 5.37 0.82  TM 
0.98 5.64 0.96  SF 
0.9 4.86 0.86  TF 

BW: lambs' birth weight, M: males, F: females, SM: single male, TM: twin male, SF: single female, TF: twin 
female. 
 
 

  
Fig. 2. Relationship between birth weight and survival to 14 d in single and twin lambs (in each curve ♦ is 

optimum and ∗ is average birth weight) 
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Fig. 3. Relationship between birth weight and survival to 30 d in single and twin lambs (in each curve ♦ is 

optimum and ∗ is average birth weight) 
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Fig. 4. Relationship between birth weight and survival to 60 d in single and twin lambs (in each curve ♦ is 

optimum and ∗ is average birth weight) 
A0�4- q�3��� H/� �	
� �$� �� �
� �� G� 60 �%/�� �� �Y 
1E � �F
1E�� )�� $F �6�6� ♦ H/� �	
� J6��� � ∗  G�.,���H/� �	
�  ;��(  

  



60                                    �$� �	
� ��.6F H/� G9$(�� G��2� :H���0�F � e���6�� '$�� J�4�- �$E ��M, '�F ��,/ �� JT��� �� A% ...�,�� 

  
Fig. 5. Relationship between birth weight and survival to weaning in single and twin lambs (in each curve ♦ is 

optimum and ∗ is average birth weight) 
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Abstract 

To study the effect of non-genetic factors on survival of Karakul lambs from birth to weaning age 6,426 
records collected from year 1992 through 2009 were used. Traits under study were cumulative survival from 
birth to 14, 30, 60 and 90 days of age. For each trait a linear model fitted which included the factors of lambs' 
year and month of birth, type of birth, sex, age of dam and birth weight (as linear and quadratic covariates). The 
GLM procedure of SAS software was applied. All the factors except for age of dam had significant effects 
(P<0.001) on traits. Mortality to weaning age in total, single and twins were 8%, 5.87% and 17.79% 
respectively. Hazard ratio of death from birth to 30d of age had increasing trend and after that till weaning 
showed decreasing one. In males and twins hazard of death was higher compared to females and single lambs. 
Average birth weight in singles and twins were 5.32(0.67) and 4.25(0.65) kg respectively. Optimum birth weight 
in which survival would be maximum in 14, 30, 60 and 90 days of age in singles and twins were 5.78, 4.68; 5.88, 
4.86; 5.93, 5.03 and 5, 5.93 kg respectively. Optimum birth weight in which survival would be maximum in 14, 
30, 60 and 90 days of age in male and female lambs were 5.9, 5.4; 6.1, 5.6; 6.4, 5.6 and 5.9, 5 kg respectively. It 
can be suggested that in order to develop the survival of Karakul lambs we select lambs on the basis of the 
optimal birth weight instead of the higher one. 
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