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 �
!$%!< &�\1]^/Z ;< �-8!	 9	68 Q+*(Carolina et 

al., 2006) . *� ��!� "!�+!, "*+*!1 ��$01 ;$/>�

"+!�	�
!N< 6�'4 "!��U
�  _	'` �a
!�S &�� 5!L


 *� �/<!�� ��
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 �� D!E-
 "!��� &�
'$, *'4  !1 5!�6�� 5��

 "*+*!1 9�!H Q "�$%�� G!�P �$[
!$� 9	68

 �'H "'$,��7)Berglund, 2008.(  

 "!�*�LH *� "*+*!1 �1 e�1'� G!�P ��\� + f�


 + �ABP ��!
'1 &;�P g	'\� h!< '1 &g�-E�

;< G+!�-� "'$,�*�H* i-�$< (Interbull, 2005) &

7 �N�	 �1 �7�� !1 !�j�  �=��k� "'1 G!=B� "*+?

�1 O$J�� ��\� '$@
 ��>��$%�� G!�P  &��-�1? '� "Q

 &��-�1? �P*� &Q!1 "!�Q+*��P!8  ���8 �$%+ !� 9	Q

+ ...��	6�  *� �J$4� + 3�!H G!=B� + �-(� "�!	Q "!�

 ��7+ *�LH �	!-L�� "!�+!, "'1 G!�P �	 �*��

�*�
& ��  G!=B� Q 5���P!8�  �'�� �1 �H 9	Q

�� ;/) '$( �$%�� "'$,�*�H* ��(&  *!$\� 5��= �1

 �'N��= "'1 ��0��>��$%���'H ��!�-< �. ��P!8 

  G!�P '	!< !1 �	l!1 �m$���8 + �N$-
. �[-�/�� 9	Q

�>��$%�� �*� �)Wall et al., 2003 .(  

 ��� + ��� h!< '1  "!��*+?'1 &��!�-< �*�� "!�

 �=��-�;)*+ Q �[-�/�� + "'	n�  + �N$-
. "!�

;o$\�7 ��>��$%�� + "�$%�� G!�P �m$���8  + !�

 �	 _�p !� q;< ��( T*6, g�-E� "!��U


 *� !��*+?'1���� �
*� *'4 �P!# .;)*+  �$%�� "'	n�

�*+� *� '$(  �	!-L�� "!�+!, r�< !� �+ ���'$( "!�

 _$�'� �1 �1��7 "!J	'8?�s/� &�t/�  +�t/� &

�$�a�� ;)*+ �*+� *� �1'S *�J� "'	n�  'Hu "!�

 _$�'� �1 ��(�s/� &��/�  +��/�  ;< ��( T*6,

(Makgahlela et al., 2007) .Barrett et al. (2005)  !1

 �N$-
. �1!	Q* + 5��Q?Q+* "!��*�H* Q ��!�-<

�$1 ;)*+ &����% �*+� '$( �$%�� "'	n�  r�< !� �+ "!�

!,G*�( �U
 "!�+ 5*��  &!$%'-< *�LH v�� *� * "'$(

 �$1 !$
!-	'1 + !N	'�? &�!
!H &���	Q�$
��/�  !�s�/� 

�
�'H T*6, .  

                                                                                   
1. Scandinavian Red Breeds 
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;< �$	!� &��>��$%�� .;)*+ &�!>� *�� �1  "'	n���P!8 

 �!J�'� �	!-L�� "!�+!, *� 9	QX]Y/X  

(Carolina et al., 2006) ��%'	 "*�0�7 �	!-L�� &

Xw/� (Olori et al., 2002)�	!-L�� &� !$%'-< �	6	'8

Xw/X )Haile-mariam et al., 2003( !$%!-	 �	!-L�� &

XY/X )Biffani et al., 2007( ���� �	!-L�� &X^Y/X 

)De Jong, 2005 ( x*!�
� �	!-L�� +XyY/X   

(Sun et al., 2009) T*6, �( . �N$-
. �[-�/��

��P!8 9�+U� _�p *� "�$%�� G!�P !1 9	Q  + l!1 !�
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 �K-/%
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 *� + 9	Q

;< ���1 �'�� "*+*!1q  �[-�/�� '[	� z'� Q

 �$	!� _�p "*+*!1 + "�$%�� G!�P �F$�� + �m$���8

�1;< ��.  

�1 ;)*+ ip*  "�!b-4 ;o$�� 3$%� �1 &�$	!� "'	n�
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. �1!	Q* !�*�LH Q "*!$�1 '$# "!�
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 . �#'1
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�'�
  + {$� G!�P &�
�1 ;$\`+ ... ��/01 "'1 *

��'H �!0�L$� "*+*!1 �
(Biffani et al., 2005 

;Vanraden et al., 2004; Wall et al., 2003; De Jong, 

2005).  

��!
'1 �A'� "'1 �N$-
. "!�'-�*!� Q ��!,?  "!�

L� + �ABP��-�� "*+'` D!E-
 M#!( 3$N.  �<

 "�!b-4 G!�P !1 l!1 �[-�/�� ;�= �1 9	Q �$%+

 *� '$( �$%�� + "*+*!1 &"�$%�� '�= ��� '$@
 '[	�

�!< |BP �7�� �*�� '$# "!�  "'$( "!�+!, 5',

;< �-8', *'4 .  

 z��	��%�� �*+?'1 9�+U� � !�" *+	}
!� 

*+�C	[-�/�� + }
!� !�" 
.-$2� ���8 +$m�  G!�P

%��$�"  +�>��$%���  �$%+ �< + 9	Q ��P!8 3�!(

9	Q �*+� !�" ($��'� !�+!,  r*!0S !� �+" 

!-L��	 ��!�-< !1 &*�LC r� |BP 6C'� 9(�� ;�� �
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  هامواد و روش 

�� ���� ��	
�� ����  

 "�$%�� G!�P �2$-
. "!�'-�*!� �$�E� *�@�� �1

 G!=B� Q &5'	 �	!-L�� "!�+!, *� ��>��$%�� +

j�7  *�LC r� �U
 |BP 6C'� �<�� ��( "*+?

�( ��!�-< .��� �1 e�1'� G!=B� �	  + �'k( "!�

'$( �$%�� "!��*�C* �1'S *�J� + ��t  ��� &Q+*

�*+� =B� + ���'$( �'2��= �1 e�1'� G!�>��$%�� �

 + 9	Q �< 3�!( !0
?��P!8 ��1 9	Q . �*�� G!=B�

�*+� �1 e�1'� ��!�-< !�  r*!0S !� �+ ���'$( "

�!<  "!�����  !����� ��1 . ��$P�� *!�? �PB#

 + "�$%�� G!�P�>��$%��� ��� znA Q }�  "!�

 �+�7 *� &_<!��!
�  +� ;< ��( ��� 5!L
 .

* *� !0
? 9	Q �$%+  �< �H �	!��*�H���� ��  !��� 

�!� �$1 O$J�� �$%+ ��P!8  &��  !����  '$( �$%�� &Q+*

 �$1�t��  !������   &r',��$C��P!8  �$1 9	Q��� 

 !����  �$1 ���'$( �*+� ��� &Q+*���  !�t��  &Q+*

 �$1 �1'S *�J�t�  !�st�  *�!� + *�� + r',��$C

1 MEL� 5�$A��-8', *'4 ��!�-< �*�� &�� . 9	'	+

��!�? + ��� "Q!< r'
 Q ��!�-< !1 !�  *68FOXPRO 
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1iijk

ea)AgeAge(b

)AgeAge(bHYSy

++
−

−+

−
−++µ=  

  

��� �	 *� �H:  

µ : &;$\�7 �$[
!$�HYSi : ��, ;1!) ')� �!<� 

 &9	Q 3b8b2 , b1 : r+� �7*� + �F# ;$\1!� _	'`

1'S *�J� + '$( �$%���  &9	Q �< QAge : �<

 &9	Q
i

a : + 5�$A �L	68 �N$-
. ')eijk : ')

}
!	*+ + '�P �$[
!$� !1 ��
!�$4!1 2
eσI ��-�� . !1

8�!b� + ;1!) 3��= ') 5��1 �1!L� �1 �7���  '1 ')��

 &G!�P	'1 ��� �" 6k�	-�P+� �� 
$�( ��!�-< 6 .

��� ��\� 5��1 �!	Q ;�= �1 ;	�+��� + !�  "!�

 G!�P h!< '1 �-�P+� �	6k� "'< ��S Q ��!/<!��

�( ��!�-< g�-E�.  
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�F1* �	 *�:  

A: "�
+!L	�# �1+* }	'�!�q  

I :;< �A+ }	'�!�.  

  

  ج و بحثينتا

;)*+ �*+� *� '$( �$%�� "'	n�  �1 r*!0S !� �+ "!�

 _$�'���t/�±�t�/� &���/�±���/� &���/�±�s�/� 

 +���/�±���/�  _$�'� �1 �1'S *�J� "'1 +

��t/�±���/� &���/�±���/� &���/�±���/�  +

���/�±���/� �( �*+?'1.  !1 ���? ;<� �1 v	!-


T*6, Q "*!$�1 ;o$\�7 *� ��( 'L-�� "!�  + !�

�*� ;J1!F� g�-E� "!��U
 .�!< *�  !1 '$# "!�

��� Q ��!�-<  �
�$A ��� �1 ;/�
 &5��Q? Q+* "!�

;)*+ "'1 "'�l!1 "!��*+?'1  "�$%�� G!�P "'	n�

 ;< ��( T*6,)Barrett et al., 2005 .(�K-/%  

De Jong (2005)  &�
�$A ��� Q ��!�-< !1

;)*+ "'	n�  "!�+!, *� * �1'S *�J� + '$( �$%��

���� �	!-L��&  _$�'� �1tt/�  +ss/� �'H T*6, .

�� ���!L� �H 5!�a�� ��(&  �1 ;/�
�*+�  ���'$(

�*+� *� &�+ + "�\1 ���'$( "!� + �m$���8 }
!	*

31!4 56$� �1 �F$��  !� &;< �-8!	 9	68 �07��

;)*+ + �N$-
. }
!	*+  �-(� �L�!H �
+* "'	n�

;< .  

Markuza & Mcdaniel (1996);)*+ & n�	'" %��$ �

($!�+!, *� * '" Q	 *� �+!/��*+� ($��'�  r+� + �+

 _$�'� �1�t/�  +s�/��a�� &$!�+!, *� �"  �!�(

C%!$
'�$ *� !�*+� �'� �1 r�< !� �+$ _t�/� &��/�  +

��/� �
���
 T*6, .*�  &!$%!-	 }$	�< 5+'1 "!�+!,

;)*+  �1'S *�J� + '$( �$%�� "'	n��*+�  ���'$(

 _$�'� �1 �+Zw/X  +XV /X�( �*+?'1(Dal Zotto et 

al., 2007) .!�+!, *�" !-L��	 �	%!-$;)*+ &! n�	'" 

%��$( �$ '�X/X  �( T*6,)Biffani et al., 2005 .(  

 9	Q ��P!8 ��( �*+?'1 �N$-
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 9	68�*+�  '$$�� !� ;(� �L�!H �
+* ���'$(

;)*+ *� �
��S 0S ��( �*+?'1 "'	n� ���'$( �*+� *!
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;< ���1 iH *!$�1 9	Q .9�+U� *� k
 ��/4 "!� r!

;)*+ �*+?'1 &5'	 "!-L�� "!�+!, "+* '1 ��(  "'	n�

��P!8  �$1 9	Q�t/�  !���/�  ��1(Farhangfar & 

Naeimee Pour-Yonesi, 2007; Honarvar et al., 
2004).  
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Xw/X +?'1�
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(Dal Zotto et al., 2007) �	!-L�� +(De Jong et al., 

2005);)*+ &  "'	n���P!8  9	QX^/X �( T*6, .

Biffani et al.  (2005);)*+ &  "'	n���P!8  9	Q
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-
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�*+� !�" ($��'� !-
 &r�< !� �+	01!L� v�  T*6,
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(2002) �N$-
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wX/X 5? �m$���8 �[-�/�� +  * !�Z]/X �
�'H �*+?'1 .

Biffani et al. (2007)!�+!, *� &" !-L��	 �	%!-$ &!
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.$2�  �m$���8 +��P!8 Q	%�� + 9$( �$' 
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^X/X  �( T*6,)Makgahlela et al., 2007 .(

Veerkamp et al. (2001)+ �N$-
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 �m$���8��P!8  _$�'� �1 * '$( �$%�� + 9	Q��/�  +

��/�  �N$-
. �[-�/�� +��P!8  + �1'S *�J� !1 9	Q
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5? G!/$H'�&  �/<!�� �A *� "'$( "!�+!, "*+*!1
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. �[-�/�� �$�a��

��P!8 � *� 9	Q�*+ ;<l!1 ���'$( g�-E� "!�q  �1
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.$2� %�� �m$���8 +$( �$ + '
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��P!8  �	 �[-�/�� Q '-L$1 *!$�1 '$( �$%�� + 9	Q

 + �m$���8 �[-�/�� !� &;< �1'S *�J� !1 ;�P
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;(n, . !1 "�$%�� G!�P �N$-
. �[-�/����P!8 

�[-�/�� Q '�l!1 *!$�1 9	Q ��1 �m$���8 "!� . v	!-


� *� 5'[L�+U� Q "*!$�1 �<�� �01!L� �*�

;$\�7 ;< ��( T*6, g�-E� "!� (Farhangfar & 

NaeimeePour-Yonesi, 2007; Honarvar et al., 
2004; De Jong, 2005).  
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 '	�!J� ��+��� *� &��� +� h!< '1 9	Q��( T*6,  

  

;o$\�7 *� ;< '[	� "!� .Makgahlela et al. (2007) &

;)*+  * 9	Q �$%+ �< "'	n��w/X �
�'H T*6, .

Ojango  + Pollot (2001);)*+ &   * ;�P �	 "'	n�

l!1 *!$�1 !$�H �	!-L�� "!�+!, *� )��/� ( T*6,

 !� q�
�'HNilforooshan & Edriss (2004) 

;)*+  &5!0�P �	!-L�� ;$\�7 *� * ;�P �	 "'	n�

��/� �
�'H �*+?'1.  
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�( �*+?'1 �F$�� .;)*+ &h!< �	 '1  �< "'	n�
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. �[-�/�� �$�a��

 _$�'� �1 ��'/�!
 �+', +� *� 9	Q �$%+ �< + '$(

t�/��  +]Z/X� �( �*+?'1 .Makgahlela et al. 
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