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Table 1. Pedigree information in the breeding station 
of West Azerbaijan native fowls  

Number Item  
61563 Animals in pedigree 
54981 Inbreds 
1792 Sires 
9861 Dams 
11653 Animals with offspring 
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Table 2. Description of production and reproduction traits in the breeding station of West Azerbaijan native fowls  

Traits*  
Item AEW 

)g(  
EW1 

)g(  
EN 

)n(  
WSM 

)g(  
ASM 

)d(  
BW12 

)g(  
BW8 

)g(  
BW1 

)g(  
28745 28727 26711 28857 28776 59056 56171 53611 No. Records 
52.54 47.09 33.94 2193.16 176.47 1388.37 812.78 42.45 Mean (g) 
3.28 6.22 14.30 194.09 17.53 255.68 179.78 3.58 SD 
30.80 20.10 1  1200 127 600 300 26 Minimum 
88.56 87.40 86 3380 244 2560 9201 63.80 Maximum 
6.25 13.20 42.13 8.85 9.94 18.42 22.12 8.43 CV (%) 

 *BW1: Body weight at hatch, BW8: Body weight at 8 weeks of age, BW12: Body weight at 12 weeks of age, ASM: Age at 
sexual maturity, WSM: Weight at sexual maturity, EN: Egg number in the first 12 weeks of production, EW1: Egg weight at the 
first day of laying, AEW: Average egg weight at weeks of 28, 30 and 32 in laying period. 
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Table 3. Distribution of birds in different classes of 

inbreeding (F) 
Category (%) No. Frequency (%) 

0=F 6582  10.69 
5≤ F<0 16174  26.27 
10≤ F<5 28144 45.72 
15≤F<10 9891 16.07 
20≤ F<15  659 1.07  
25≤ F<20 67 0.11 
30≤ F<25 44 0.07 
35≤ F<30  2  0.003  
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Fig. 1. Trend of individual inbreeding in whole populations in different generations 
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Fig. 2. Trend of maternal inbreeding in whole populations in different generations 
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al., 2007; Emamgholi Begli et al. 2010; Ghorbani et 
al. 2012; Ghorbaniet al., 2013; Niknafs et al., 2013; 

Ghorbani and Jelokhani, 2019 .( �� =�/>�,B�c � `���2

 R�'�  / *��M  #� &
�,@ ��	" )�HI ,�J�  ��<�"��<�" 

�� �� / .�,5 &2	C  .���" &2	C�<" *'�
/ *@  .��

�'�\" / ��M2� &��[�
�� �����U^ ��<�" {�
� ,@�  ?�,�E@

 �/<W) <� d�\�2� 4HI ,� .�,@ �<"4 .({�
� ,@  `���2

 �� �<� 0���Z �/<W4�  �<"6 A
�["  ��/1,@ �<" ?�, 

*H^	"  / f2����/ .��*M[
�,5.��  &a��2j.�,@  )�HI !#/

&Z#/� Y� !#/ �4$�  !#/ �&U�H�12  D	'@ !#/ / &U�H�

&+[W �4
�  *% &^�c ��A
�["  ��/1,@ �<" ?�, 

*H^	"  / f2����/ .��*M[
�,5.�� .�,@ &a��2j  ?
 )�HI

�\  ��<]  �&+[W D	'@ �� D,"84  ?�^/� !#/ �<�^	  �/� #/�

 �� D," �\  !#/ ?�U2��" / D," �\ 28�30  /32  �&U�H�

 A� ,  *@ �<"2 �<" �1 �<" �6  �<" /4  �	@ �/<W)4.( 

,�J� .,�:�  )�HI&'i"<�^	  / .<�^	  �!<@ !#/  A�,B #�

��  .���" / .�,5 &2	C �e
 ��5 <I��  / ��/1,@*H^	"-

 f2����/	% / f2����/ .���@ ?�,�E@ <W �� &2�	�c �<"� �/

5  /6 *���� �<� .4
�  

 `���2 {�
� ,@=�/>� ?�� #� RI�c � *@�#� .<I�� Y� 

��5��= �� 2	C �� .�,5 &D," &@,L !�M��@�N1 &"	@ .��� 

 ��<] �\  !#/ /D,"  A� ,  *@01/0   / �<(02/0  ��,Z

=��% .45�� *@ *% .�	Q�#� *@.  ,�10 ��5� <I���= 

�� 2	C�& 36/0 " �� =��% �,Z�U2��? �\  !#/D," 

)Alipour, 2000( / 1/0 �,Z �\  !#/ =��% !�	EU^

 �/<W4 - 4
�� �����U^ ��<�"  &��2*]^�e" ��	" .��F�G� )�HI .�,@*  

Table 4. Log likelihood of studied economic traits 

Traits* 
Models 

1 2 3 4 5 6 
BW1 -89340.84 -87060.32 -87083.85 -87072.60 -86903.89 -86897.40 
BW8 -287340.99 -287315.37 -287344.09 -287286.63 -287307.21 -287273.53 
BW12 -316843.56 -316809.99 -316828.65 -316826.72 -316809.17 -316801.96 
WSM -157285.04 -157278.90 -157280.37 -157267.76 157277.67 -157265.22 
EW1 -61686.53 -61678.44 -61685.10 -61679.62 -61678.44 -61674.45 
ASM -88723.03 -88715.46 -88721.80 -88618.55 88715.46 -88615.96 
EN -69741.36 -69741.28 -69741.37 -69739.50 -69741.29 -69739.30 
AEW -42228.97 -42228.66 -42228.33 -42213.59 -42228.30 -42213.60 
 *BW1: Body weight at hatch, BW8: Body weight at 8 weeks of age, BW12: Body weight at 12 weeks of age, ASM: Age at 
sexual maturity, WSM: Weight at sexual maturity, EN: Egg number in the first 12 weeks of production, EW1: Egg weight at the 
first day of laying, AEW: Average egg weight at weeks of 28, 30 and 32 in laying period 
-Best model is shown as bold 

  

 �/<W5 - *H^	" ��/1,@ .��) (	% / f2����/ ,�J� ��  .���" / .�,5 &2	C,@ !<@ !#/ )�HI 
Table 5. Variance component estimation and the impact of individual and maternal inbreeding on body weight traits 

WSM* BW12* BW8* BW1* Item 
-1.22±0.002 -2.49±0.002 -1.52±0.003 -0.04±0.0002 Impact of individual inbreeding 
1.72±0.003 -0.25±0.006 -0.17±0.002 0.006±0.0001 Impact of maternal inbreeding 

6545.2 4972.7 3182.8 2.40 б
2
a 

417.29 673.88 211.03 2.06 б
 2

c 
704.75 221.42 370.34 2.03 б

 2
m 

24253 21878 8160.8 6.62 б
 2

e 
30476 27163 11213 12.61 б

 2
p 

-1444.5 -583.69 -712.27 -0.50 б am 
-0.67 -0.56 -0.66 -0.23 ram 

0.21±0.02 0.18±0.01 0.28±0.02 0.19±0.02 h2
a 

0.01±0.01 0.02±0.004 0.02±0.004 0.16±0.01 C2 
0.02±0.01 0.01±0.004 0.03±0.01 0.16±0.02 h2

m 
*P<0.05, б2

a: Additive genetic variance, б2
m: Maternal additive genetic variance,б2

c: Maternal permanent environmental 
variance,б2

e: Residual variance, б2
p: Phenotypic variance, бam: Direct-maternal genetic covariance, ram: Direct-maternal genetic 

correlation, h2a: Direct heritability, h2
m: Maternal heritability, C2: Ratio of maternal permanent environmental effect 
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Table 6. Variance component estimation and the impact of individual and maternal inbreeding on production and 

reproduction traits 
AEW* EW1* EN* ASM*  

-0.02±0.0003 -0.01±0.0002 -0.01±0.0002 0.12±0.0002 Impact of individual inbreeding 
0.02±0.0002 0.02±0.002 0.02±0.0003 0.16±0.0001 Impact of maternal inbreeding 

1.75 3.06 4.80 52.55 б
2
a 

- 0.60 - 4.91 б
 2

c 
0.30 0.31 - - б

 2
m 

7.32 28.30 88.14 174.77 б
 2

e 
8.87 31.63 92.94 232.23 б

 2
p 

-0.49 -0.64 - - б am 
-0.69 -0.65 - - ram 

0.20±0.02 0.10±0.01 0.05±0.01 0.23±0.01 h2
a 

- 0.02±0.01 - 0.02±0.01 C2 
0.03±0.01 0.01±0.01 - - h2

m 
*P<0.05, б2

a: Additive genetic variance, б2
m: Maternal additive genetic variance,б2

c: Maternal permanent environmental 
variance,б2

e: Residual variance, б2
p: Phenotypic variance, бam: Direct-maternal genetic covariance, ram: Direct-maternal genetic 

correlation, h2a: Direct heritability, h2m: Maternal heritability, C2: Ratio of maternal permanent environmental effect 
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Abstract 

The present study aimed to estimate the inbreeding coefficient and its impact on the economically important traits in 
West Azerbaijan native fowls. In this research, 61563 records collected from 1994 to 2018 (21 generations) from the 
breeding station of West Azerbaijan native fowls was used. The inbreeding coefficient of birds and the impacts of 
individual and maternal inbreeding on traits were estimated. Pedigree analysis showed that 54981 (89.31 %) of all 
chickens were inbred in the breeding station of West Azerbaijan native fowls and the averages of individual and 
maternal inbreeding coefficients were estimated to be 0.06 and 0.05, respectively. Inbreeding depression for body 
weight at hatch, at eight weeks and 12 weeks of age, age and weight at sexual maturity, egg number (the first 12 
weeks of production), an average of egg production in 28th, 30th, and 32nd weeks of production, and weight at the 
first egg-laying due to one percent increase in individual inbreeding was as -0.04, -1.52, -2.49, 0.12, -1.22, -0.01,  
-0.01 and -0.02, respectively. The results showed despite close population in Azerbaijan native chicken station, the 
inbreeding rate was low because of implementing appropriate mating designs. Although, the absence of inbred birds 
is almost impossible in the closed population, it is possible to have a suitable mating design for reducing the 
probable undesirable effects of inbreeding. 
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