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)��YÁY (�ÅZ¯�h�Z]��¹�ZÆq�Ê¸�Y�Ä¨·R»�Á�ÊÅ{�Ì��Ã�Á{)�ËY�§Y (¶WYÁY��{�|Ì·Âe)�yYÁY (�Á
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Ä¨·R»�Ê¿�Á�\ËY��� ,ÊÅ{�Ì�� ÄÌ·ÁY� ¶uY�»� �{� �Ì�� |Ì·Âe�Ê°Ìf¿��d§��ÌaµÁY�ÉZÅ)¹Á{ (�Á
¹Â�)¹�ZÆq (�Z]�Ä�ËZ¬»��{��yZ��¾ËY �ÅZ¯)�ËY�§Y (|Àf§ZË .diY�Á�½Y�Ì»�É�Ë~a 

)��/� (�Ä]�d^�¿) ��/� (ÅZ¯�¶Ì·{�Ä]��¿ZË�YÂ¯�ÄnÌf¿��{�Ê�ËY�§Y�Ê°Ìf¿���¿ZË�YÁ��
d�Y{�ÃY�¼Å�Ä]�Y��Ê°Ìf¿��d§��Ìa�d§Y�Á�d§ZË��ÅZ¯�,ÊÅ{�Ì��¶uY�»�¾Ì]�Ê¨À»�Ê°Ìf¿�  .  

  
ÉZÅ�Ã�YÁÉ|Ì¸¯� :Ã|��{Á|v»�[Zzf¿Y��yZ��,Ê°Ìf¿��d§��Ìa��,ÊÅ{�Ì��¹ÁY|e�,�dÌ ]Ze�   

                            Ê§{Z�e  
  

Ä»|¬» 

�Y� Ã{Z¨f�Yµ|»�ÉZÅ� Z]� ½Â»�M� �Á���Ê§{Z�e� dÌ ]Ze
d�Y� Ã{�ÁM� ºÅY�§� Y�� ½Z°»Y� ¾ËY��ËY�§Y� �]� ÃÁÔ�� Ä¯�

Ê]ZË��Y�dv���Ì¿� Y��ÊÅ{�Ì��¹ÁY|e�½YÂf]� ,Ê°Ìf¿��ÉZÅ
� {�¯�Ê]ZË��Y�Ê°Ìf¿���Zv·� �Y)Jamrozik et al.,1997.(�

�{ÂmÁ� ÊÅ{�Ì�� ¹ÁY|e� ½ZÌ]� ÉY�]� Ê¨¸fz»� ÉZÅ�ZÌ »
|¿�Y{)Togashi & Lin, 2004 ; Cobuci et al., 2007(�

�Ê�ÅZ¯�w�¿�Ã|ÀÀ¯��° À»�Ê¸¯��Â��Ä]�ZÅ�ZÌ »�¾ËY�Z»Y
d�Y�ÊÅ{�Ì��kÁY��Y��a��Ì��|Ì·Âe .�Ê¨¸fz»�cZ ·Z�»

� Ä¯�cZ¨�� Z]� ÊÅ{�Ì�� ÊÀvÀ»� ¶°�� �Z^e�Y� ÄÀÌ»�� �{
Äf§�³� c�Â�� d»Ô�� Á� Ê¸j»|Ì·Âe,½Z�¿�{Y{Ã�Ä¯� |¿Y

�Y�Ë�� ,d�Y�É{Z�f«Y����Y�ÉY�Y{�ÊÅ{�Ì�� ¹ÁY|e�d¨�
ÄÀË�Å� Á� Êf»Ô�� ,¶j»|Ì·Âe� Z]� d¨�� ¾ËY�­Y�Ây� ÉZÅ

�Y{�Ä�]Y�{)Solkner & Fuch, 1987( .�¾ÌÀr¼Å�ÊWZÅÁZ³
�,|Àf�Å� É�f�Ì]� ÊÅ{�Ì�� ¹ÁY|e� ÉY�Y{� Ä¯
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|¿�e�ÁM{Â�)Dekkers et al., 1998(. Ä ·Z�»��{�ÉY�½Z�¿
Y{|�� Ã{dze� ÊÅ{�Ì�� ÊÀvÀ»� ÉY�Y{� Ä¯� ÊWZÅÁZ³� -

É�e)Flatter (Ôf]Y� dÌ¸]Z«� |Àf�Å��YÂ¿Y� Ä]� É�f¼¯� L
É�Z¼Ì]ZÅ)É�Z¼Ì]�,Ê°Ì·Â]Zf»� ,Za� Á� d�{� ,Ê¿Zf�a� ÉZÅ

Ã�Ì£� Á� Ê¸j»|Ì·Âe (|¿�Y{)Jakobsen et al., 2003.( �
�Ê´f�^¼Å�ÉÁ���]�Ä ·Z�»�ÊÅ{�Ì��¹ÁY|e�ÉZÅ�ZÌ »�¾Ì]

��Ì��|Ì·Âe�Á�Ã|ÀÅ{�½Z�¿�Ê¨À»�Ä�]Y��½M��Y�Êy�]�ÉY�]
d�ZÅ�ZÌ »)Togashi & Lin, 2004(.   

ÊËZÅ�ZÌ »��Y�«� Ã{Z¨f�Y� {�Â»� Ä ·Z�»� ¾ËY� �{� Ä¯�
���Y�¥ÔfyY�¶»Z��d§�³��Á���Ì��|Ì·Âe�ÊuÔ�Y�ÉZÅ

��� Á����ÊÅ{�Ì��)(���Y� d^�¿� ,�ÉZÅ
� �Á�� �Ì�� |Ì·Âe� ÊuÔ�Y���� Ä]���)(�d^�¿� ,

���Y� ¥ÔfyY� ÉZÅ�Á�� �Ì�� |Ì·Âe� ÊuÔ�Y� ÉZÅ���Á�
������Y�¥ÔfyY�Ä]��ÊuÔ�Y�ÉZÅ�ÉZÅ�Á���Ì��|Ì·Âe
��Á���) (���Y�¥ÔfyY��Â¼n»�dËZÆ¿��{�Á�ÉZÅ

� ÉZÅ�Á�� ÊuÔ�Y��� �Á�� Z]� � ÊÅ{�Ì�� | ]� Ä]���� 
) .(�Ê¨À»� �Z^e�Y� Ã|ÀÅ{� ½Z�¿� lËZf¿

���Y� ¥ÔfyY� ¾Ì]� �Á�� �Ì�� |Ì·Âe� ÊuÔ�Y� ÉZÅ���Á�
������Y� ¥ÔfyY� �Â¼n»� � Á� ÊÅ{�Ì���ÊuÔ�Y� ÉZÅ

ÉZÅ�Á� ����Á�� Z]� �ÊÅ{�Ì��| ]�Ä]�������Y� Z]��ÉZÅ
|¿{Â]� ¶¯� �Ì�� |Ì·Âe� ÊuÔ�Y .�¾Ì]� �´Ë{� c�Z^�� Ä]

���Y� Z]� ÊÅ{�Ì�� ¹ÁY|e� �yM� Á� µÁY� ÉZÅ�ZÌ »�ÉZÅ
d�Y{� {ÂmÁ� Ê¨À»� Ä�]Y�� |Ì·Âe� �Ì�� ¶¯� ÊuÔ�Y. ��Y

��Ä]�ÄmÂe�Z]��´Ë{�ÉÂ���Ì��|Ì·Âe�É{Z�f«Y�Ê^�¿����Y
½Y�ËY� �{)� {Á|u��%) Sadeghi-Sefidmazgi et al., 

2009((� ˬÄ¿Â³� Ä]� |ËZ^¿� ÊÅ{�Ì�� ¹ÁY|e��ËY�§Y�|�Z]� ÉY
|]ZË��ÅZ¯��Ì��|Ì·Âe�Ä¯ .  

Ä¿Â³� Ä]� Y��ÊÅ{�Ì��ÊÀvÀ»�|ËZ]� �´Ë{�c�Z^�� Ä]�ÉY
�Ì�� |Ì·Âe��ÅZ¯� ½Á|]� Ä¯� {Y{� �ÌÌ¤e)�½{�¯�¶«Y|u� ZË

�ÅZ¯� ¾ËY(|]ZË��ËY�§Y� ÊÅ{�Ì�� ¹ÁY|e� .�Ä]� ¶Ì¿� ÉY�]
�Ê]Zzf¿Y��yZ�� � �Y� �»Y�¾ËY��{� Y��ÊeÁZ¨f»�ÉZÆ¿�Á� Ä¯

Ê»� {�Ì´]� ��¿� �{� ÊÅ{�Ì�� Ã�Á{� ¦¸fz»� ¶uY�»�|¿YÂe
{Â�� Ã{Z¨f�Y .�¶uY�»� ¾Ì]� �¿ZË�YÂ¯� Ä]� ÄmÂe� Ä]� Z»Y

�É�Ì�¨e� ,\ËY���¾ËY�¾ÌÌ e� Z]�Êfu� ,ÊÅ{�Ì��¦¸fz»
Ê»� Ã|ÌrÌa� {�Y{� {ÂmÁ� \ËY��� ¾ËY� �Y� Ä¯�Ä]� Á� {{�³

|Àf�Ì¿� ÄÌmÂe� ¶]Z«� ÊfuY� .Ê»�¶Ì·{� ¾Ì¼Å� Ä]�Y� ½YÂe�
Ä¨·R»�¶uY�»� Ê�ËY�§Y� Ê°Ìf¿�� �Ë�eZ»� Ê¸�Y� ÉZÅ

{�¯� Ã{Z¨f�Y� Ê§{Z�e� dÌ ]Ze� \ËY��� ZË� Á� ÊÅ{�Ì� .

Ã{Y{� ½Z�¿� ¦¸fz»� cZ ·Z�»Ä¨·R»� ¾Ì·ÁY� Ä¯� |¿Y�Ê¸�Y
�\ËY��� ZË� ÊÅ{�Ì�� ¶uY�»� Ê�ËY�§Y� Ê°Ìf¿�� �Ë�eZ»
�¾Ì»Á{�Á��Ì��|Ì·Âe�t���Z]��Z^e�Y� �{�Ê§{Z�e�dÌ ]Ze

�]Y��ÊÅ{�Ì��¹ÁY|e�Z]�Ä¨·R»{�Y{�Ä)Olori et al., 1999 ; 

Duret et al., 2003; Togashi & Lin, 2004; Vicario 
et al., 2010(.   

�Ê´f�^¼Å� Ä¯� d�Y� Ã|�� Ã{Y{� ½Z�¿� ¾ÌÀr¼Å
Ê¨À»�Ê°Ìf¿�)��/� - (��ZÌf»Y� Á�Ê¸�Y�Ä¨·R»�¾Ì»Á{�¾Ì]

Ê¿|]� ÉZÆ·Â¸�)Somatic Cell Score (�ΩϮΟϭ

Ωέ΍Ω)Vicario et al., 2007( .Y� Ä]� ÄmÂe� Z]��ÌÌ¤e� Ä°ÀË
ÉZÅ�f»Y�Za��Y�Ã{Z¨f�Y�Z]�ÊÅ{�Ì��ÊÀvÀ»)Ä¨·R»�ZË�Á�ÉZÅ

Ê¸�Y  (Ê»�½M�¾ËY� �Y�¹Y|¯��Å��ÌiPe�Ä¯�d�Y��ZÌ¿�|�Z]
Ã{Y{��Y�Ã{Z¨f�Y�Z]�ÊÅ{�Ì��ÊÀvÀ»�ÉÁ���]�ZÅ�f»Y�Za�ÉZÅ

{Â�� �z�»� ½Y�ËY� �Ì�� |Ì·Âe .,ªÌ¬ve� ¾ËY� �Y� ¥|Å�
Ä¨·R»��Y�¹Y|¯��Å��iY�Ê���]���Ë�eZ»�Ê¸�Y�ÉZÅ�Ê°Ìf¿

�ÊÀvÀ»� ÉÁ�� �]� Ê§{Z�e� dÌ ]Ze� \ËY��� Ê�ËY�§Y
� ÊÅ{�Ì�¾ËZf�¸Å�ÉZÅÁZ³� �{�½Y�ËY¶Ì°�e� Á���yZ��

� ÊuÔ�Y� [Zzf¿YÄ¨·R»� ¾ËY� �Z�Y�]� ZÅ�ÌÌ¤e� dÆm�
Ê°Ìf¿��Ê°Ìf¿�� �¿ZË�YÁ� {�ÁM�]� ,ÊÅ{�Ì�� ÊÀvÀ»�

diY�Á�{�ÁM�]�¾ÌÀr¼Å�Á�ÊbÌeÂÀ§� Á�Ê�ËY�§Y�¾ËY�É�Ë~a
��yZ�{Â] .  
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�{�Y� ªÌ¬ve� ¾ËY� ���,���,��½Â»�M�Á�� {�Â¯��
Ä]�ª¸ f»��Ì��|Ì·Âe ���,����º°��¾ËZf�¸Å�ÁZ³��O��

� ÉZÆ·Z�� ¾Ì]� Ä¯� µÁY����� Ê·Y������|Àf�Y{��ËY��
�¿ZË�YÁ��Ë�eZ»�{�ÁM�]�dÆm-�dÌ ]Ze�\ËY����¿ZË�YÂ¯�

|¿{Â]�Äf§�³��Y�«�Ã{Z¨f�Y�{�Â»�Ê§{Z�e)Aliloo, 2010.( 

� �Y{�]� �Z�Y�]� [Zzf¿Y� �yZ�Ä¨·R»�Ê¸�Y� ÉZÅ
Ê§{Z�e�dÌ ]Ze�\ËY����Ë�eZ»  

�ÊÅ{�Ì��Ã�Á{���Ã�Á��)��Ê·Y���� (�Ä]���Ä¸u�»�
Ä¿Â³�Ä]�µÁY�Ä¸u�»�Ä¯�|��ºÌ�¬e�ÉY��)�� -� (�ÄÌ¬]�Á
¶uY�»)� Ä¸u�»��Ê·Y��� (���¶»Z�� Y��ÊÅ{�Ì�� �Á��-

|¿|� .�|¿Y�·��]Ze�¾f§�³���¿��{�Z])¹�ZÆq�Ä^e��Z] (�dÆm
yZ�� ,ÊÅ{�Ì�� ÊÀvÀ»� ¦Ì�Âe[Zzf¿Y� ���Z�Y�]�

ÊÅ{�Ì��¶uY�»|��¦Ë� e��Ë��c�Â��Ä]�)Togashi & 

Lin, 2003:(  
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©Â§� Ä·{Z »� �{ ¶»Z���Ã{� ¶uY�»� Ä]� Ã|ÀÅ{� ½�Á�
Ä¿Z³, EBVj��Â¼n»�Ã|��{�ÁM�]�ÊuÔ�Y�ÉZÆ���Y�Ä¿Y�Á��

� ZË� Ä¸u�»� �Å�ÉY�]EBV�ÉY�]�j� ,Ä¸u�»�¾Ì»Y�mj � Ánj 

� �Á�� ¾Ë�yM� Á� ¾Ì·ÁYj¸u�»� ¾Ì»Y�� ,ÊÅ{�Ì�� Äk�Äm�{�
Ä¸¼m|ÀqÊ�ËY�§Y� Ê°Ìf¿�� �iY� ÉY�]� ÉY)k=4(,� Á��
Ä¸¼m|Àq��|¿Y�·�ÉY��Á���{�¹Y�tÃ|��{�Y|¿Zf�Y�¹Y�)�¾Ì]

�-� Á��(� Á�� �]Y�]�\Ë��� ¾Ì»Y� �Ê§{Z�e� ½ÂÌ��³�
d�Y. � �Ë�eZ»� ¾ÌÀr¼ÅS�Ä^e�� �Å� �Â¼n»� ¶»Z��

Ä¸¼m|ÀqÊ»�Á�Ã{Â]�¶uY�»�¶yY{��|¿Y�·���{�½Á|]�|¿YÂe
{Â��Ä^�Zv»�ZÅ{�Â¯��¾f§�³���¿.  

  

  
Ä¨·R»� Ä]� ÄË�ne� �{Ê¸�Y� ÉZÅ)Principal 

Components Analysis(PCA) (�ÉZÅ�Ì¤f»
Äf�^¼Å)Ê§{Z�e�dÌ ]Ze�\ËY�� (�¶°���ÌÌ¤e�ÉÂv¿�Ä]

Ê»Ê»� {ZnËY� Y�� É|Ë|m� ÉZÅ�Ì¤f»� Á� |À]ZË��Y� Ä¯� |ÀÀ¯
|Àf�Å�¶¬f�»��´Ë|°Ë .  

�ÊuÔ�Y�[Zzf¿Y��yZ��¶Ì°�e�dÆm��Á��¾ËY��Y
�dÌ ]Ze�\ËY���¾Ì]�Ê´f�]YÁ� �fÆ]� �Ì�¨e� Á�¦�¯�ÉY�]

|��Ã{Z¨f�Y�Ê§{Z�e .Ê»d�Â¿�½YÂe)Togashi & Lin, 

2006:(  

 
� Ä¯Ä¨·R»� �Y{�]�Ê¸�Y� ÉZÅ)� Ze�(,�
��� �Y{�]Ä¨·R»� ¾ËY� \ËY� ,ZÅ�dÌ ]Ze� \ËY��� �Y{�]�

� Á� Ê§{Z�eÃ�ËÁ� �Y{�]��Ê°Ìf¿�� �¿ZË�YÂ¯� �Ë�eZ»�
Ê§{Z�e�dÌ ]Ze�\ËY���Ê�ËY�§Y)(d�Y� .  

�Ä^�Zv»�dÆm ��Ë�eZ»��Y)�µÁ|m� (�Ã{Z¨f�Y
|� .diY�Á� ,Ê�ËY�§Y� Ê°Ìf¿���¿ZË�YÁ��¿ZË�YÁ� Á�É�Ë~a

�ÊbÌeÂÀ§�Y�d�e�Z^��:  

  
��Ë{Z¬»����«�ÉÁ��{Y|�Y�Ä¯�d�Y�É��«�Ê�Ë�eZ»�

Ã�ËÁ�dÌ ]Ze�\ËY���Ê�ËY�§Y�Ê°Ìf¿���¿ZË�YÂ¯��Ë�eZ»�
Ê§{Z�e)(� Á� �¿ZË�YÁ� �Ë�eZ» -��¿ZË�YÂ¯�

|Àf�Å�Ê§{Z�e�dÌ ]Ze�\ËY���ÊbÌeÂÀ§.  
  

µÁ|m�-����Ë�eZ»�)Â¯ (���¿ZË�YÁ�Ê�ËY�§Y�Ê°Ìf¿� ��\ËY�/�
Ê§{Z�e�dÌ ]Ze)Aliloo, 2010(  
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*��f¿Y�a�¶yY{�{Y|�Yd�Y�¶¯��Y�Ã�ËÁ��Y|¬»��Å�|��{  
  

Ê»d�Â¿�½YÂe:  
 

)�                       (
                                                                     

� {�ÁM�]� dÆm�ÊbÌeÂÀ§� �¿ZË�YÂ¯� �Ë�eZ»� �Y�
�Ë�)�µÁ|m� (�Ä·{Z »��Z�Y�])� (|��Ã{Z¨f�Y.   
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{Z�e� dÌ ]Ze� \Ë��� Äf�^¼Å� [Zzf¿Y� x�Za� Ê§j 

Z]�d�Y��]Y�]��yZ��¾ËY�Ä]�d^�¿:  
 

  
  

�µÁ|m�-��Ë�eZ»�)Â¯ (ÊbÌeÂÀ§��¿ZË�YÁ�Ì��|Ì·Âe�)Aliloo, 2010(  
�� �  �  �  �  �  �  �  �  � Ä¸u�» 
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��Y� ¹Y|¯� �Å� Ê°Ìf¿�� d§��Ìa� ½{�ÁM� d�|]� dÆm
Ä¨·R»Ê»�Ê¸�Y�ÉZÅ��{�Y��¾Ì§���½YÂe{�¯�[���.  

)�  (
                                                                    
         

)�                        (
                                                                     
�Ä·{Z »�¶u�dÆm)� (��Y�«�]��Ë������Ä¯�d�Y��ZÌ¿

|�Z]:  

)�                         (
                                                                    

  �Ä·{Z »)�(�ÉZm�Ä]�ÊÀ Ë� ,d�Y�[YÂm�dËZÆÀÌ]�ÉY�Y{�
Y[Zzf¿Y��yZ��Ê�ËY�§Y��ZÌ »�¥Y�v¿) (É{|���Å��

ÊÅYÂz·{Ê»� Y���Ä�]Y�� Ä¯�Ê����Ä]� {�¯�¾Ë�´ËZm�½YÂe
)� (|�Z]��Y�«�] .�d§��Ìa��Y{�]�¾Ì]��Z^e�Y�¾ÌÌ e�dÆm

Ê§{Z�e�dÌ ]Ze�\ËY���Ê°Ìf¿�)  (�d§��Ìa� �Y{�]� Á

ÊÅ{�Ì�� ¶uY�»� Ê°Ìf¿�)  (Ä·{Z »� �Y� Ã{Z¨f�Y� �Ë��
|�) Togashi & Lin, 2003:( 

)�                  (
                                                                     

�Ä·{Z »�Z»Y)� (�¹Z¼e�ÉY�]�Z]�Ä°¸]�d�Ì¿�ª^�À»�ZÅ�
Z�y� É�Y|¬»)e (d�Y� ÃY�¼Å)� ÉY�]� �´»� Á� Ê�Zy��ZË
��Ë�eZ»�Ä°ÀËYS|�Z]��]�»� (ÊÀ Ë: 

)�                              (
                                                                     

Ä¨·R»� Ê¿�Á� \ËY��� ¾f�Y{� c�Â�� �{�ÉZÅ
Ê¸�Y) (Ê»½M� ½YÂe�Ä¸u�»� �Å� \ËY��� Ä]� Y�� ZÅ

ÊÅ{�Ì�) ({�¯�¶Ë|^e .�¾Ì]��Z^e�Y�Á�Ê»�Y���½YÂe
{Y{�½Z�¿�c�Â��¾Ë|]:  

,   , 
 

d�Â¿�½YÂe�Ê»�©Â§�cÓ{Z »�Ä]�ÄmÂe�Z]:  
                            )�(                                                                                            

                     )�(                                                                                           
                  



  ½Z]�Æ»½Y�Z°¼Å�Á� :Ê¸�Y�ÉZÅ�Ä¨·Â»��Y�Ã{Z¨f�Y...  ��� 

�yZ��¾Ì]�Ê°Ìf¿��Ê´f�^¼Å�{�ÁM�]�dÆm�ÉZÅ
Y��Ë��Ä�]Y���Y�ÊuÔ�Y|��Ã{Z¨f�:  

             )�(                                                                     

         
                     

hv]�Á�lËZf¿ 
����Y�½{Â]�½Z�°Ë�c�Â���{��Ì��|Ì·Âe��ËY�§Y

ÊÅ{�Ì��¶uY�»  
¶»Z�� d·Zu� ¾ËY� �{�¶uY�»� Ä]� Ã|ÀÅ{� ½�Á� ÉZÅ

ÊÅ{�Ì��¦¸fz»Ê»�½Z�°Ë�|À�Z] .  
   

Ä�]Y�� �Y� Ã{Z¨f�Y� Z])� (��Y� ®Ë� �Å� ÉY�]� Ê¿�Á� \ËY��
Ä¨·R»|��Ä^�Zv»�Ê¸�Y�ÉZÅ. 

 
�[Zzf¿Y��yZ��ÄnÌf¿��{)��Ì��|Ì·Âe����Á�� (��{

|»M�d�|]�c�Â��¾Ë|]�d·Zu�¾ËY:  

 
� �Y{�]� �Y� Ã{Z¨f�Y� Z]�Ë�eZ»� ,�� ÉZÅ � Á�

diY�Á� Á� ÊbÌeÂÀ§� �¿ZË�YÁ� ,Ê�ËY�§Y� Ê°Ìf¿�� �¿ZË�YÁ-

|¿|��{�ÁM�]��yZ��¾ËY�É�Ë~a .  

 
�yZ��Ä°ÀËY�Ä]�ÄmÂe�Z]�É�Ì��ÉZÅÁZ³�ÊuÔ�Y�ÉZÅ

É|Ì·Âe� cZ¨���Z�Y�]� Ê¿ÓÂ�� c|»� ÉY�])�,�Ì�� |Ì·Âe
¾ÌXeÁ�a� Á� Ê]�q (Ã|��¦Ë� e|¿Y)Van Raden, 2004 (

e��ËY�§Y�½M�ÄnÌf¿�Ä¯��Y�Á�ÄmÂe�¶]Z«�½Y�Ì»�Ä]��Ì��|Ì·Â
�Á� d»Ô�� ,¶j»|Ì·Âe� dÌ �Á� ¦Ì �e� �´Ë{� ÉÂ�

¹Y{�É�Z³|¿Z»Ã{Â]�ZÅ)Rauw et al., 1998; Verkamp et 

al., 2001; Abe et al., 2009;(��Z^e�Y� Ä¯� ÉÂv¿� Ä]�
�d�Y� Ã|��h�Z]�É�Z³|¿Z»� Á�É|Ì·Âe�cZ¨��¾Ì]�Ê¨À»

f�Y{�É�e�¾ÌWZa� �¼��µÂ��|Ì·Âe�a�ÉZÅÁZ³�Ä¯|À�Z]�Ä .
¾ËY�]ZÀ]�ZÅÁZ³� ÊÅ{�Ì�� ÊÀvÀ»� ¶°�� ¾f§�³� ��¿� �{�

��{� É�Z³|¿Z»� Á� Ê¸j»|Ì·Âe� ,É|Ì·Âe� cZ¨�� �]� ÃÁÔ�
� ÊuÔ�Y� ¥Y|ÅYÊ»|¿YÂe�cZ¨�� ¦ �� Ä]� Á�� |¿Á��

|Å{��ÅZ¯�Y��É{�°¸¼�.��Y�Ê�yZ��Ä]��ZÌ¿��Â�À»�¾Ë|]�
�É�iR»� Âv¿� Ä]� Ä¯� d�Y� ÊÅ{�Ì�� ÊÀvÀ»� ÉZÅ�f»Y�Za
�ÊÀvÀ»� ¶°�� �ÌÌ¤e� �{� ��¿� {�Â»� ÊuÔ�Y� ¥Y|ÅY

{�Ì´]���¿��{�Y��ÊÅ{�Ì� . 

����Y�½{Â]�cÁZ¨f»�c�Â���{��Ì��|Ì·Âe��ËY�§Y
ÊÅ{�Ì��¶uY�»  

��{� 0Z�Â�y�Á�¹Á{�Á�µÁY�¶uY�»��{�Ä°ÀËY�Ä]�ÄmÂe�Z]
YÂÌu� ¹Á{� Ä¸u�»�|Àf�Å� É��¿Y� Ê¨À»� µ{Z e� �{� cZ¿
Ê°Ìf¿�� d§��Ìa) (�Äf§�³� ��¿� �{� �¨�� ¶uY�»� ¾ËY

�¶uY�»� �ËZ�� Ê°Ìf¿�� d§��Ìa� ���Y� ¾ÌÀr¼Å� ,|�
|¿|�� Äf§�³� ��¿� �{� ½Z�°Ë .�|¿Á�� Ä°ÀËY� Ä]� ÄmÂe� Z]

��Ì��|Ì·Âe�Ê°Ìf¿�)��Ê·Y�����Á���ÉZÆ·Z��Ê�����Ê·Y�
�� (� {Á|u�½Y�ËY� �{�/��¹�³Â¸Ì¯�)³��¾Ì´¿ZÌ»� ½ÂÌ��

���Y��Å��{�Ã{Z»�ÉZÅÁZ³�ÊÅ{�Ì��¶uY�»�ÊuÔ�Y�ÉZÅ
� µZ�� �]� µZ���ËY�ZÆ¿M( ,|�� Ä^�Zv» �d§��Ìa� �Y{�]

|��¦Ë� e�c�Â��¾Ë|]�Ê°Ìf¿�:  

 

 
���¿��{�½Z�°Ë�ºÅ{�Ze�¹Â��¶uY�»�Ê°Ìf¿��d§��Ìa�½Âq
�d§��Ìa� ¶¯� Ä¯� d�Y� ÊÀ »� ¾Ë|]� |�� Äf§�³

Ê°Ìf¿�)�/�� (½M� {Y| e� �]ZÅ)� (�¬e�{|�� Á� |�� ºÌ
��/�|»M�d�|]� .��Ë�eZ»�½{Â]�¹Â¸ »�Ä]�ÄmÂe� Z]S�Á�

��Y{�]�Ê§{Z�e�dÌ ]Ze�\ËY���Ê°Ìf¿��d§��Ìa��Y{�]�,�
�Ä�]Y��ª^�)� (|��Ä^�Zv»��Ë��c�Â��Ä]:  

 
�h�Z]�Ä¯�{Â]�ÃY�¼Å�Z�y�É�Y|¬»�Z]�©Â§��Y{�]�Ä^�Zv»
¶uY�»� Ê°Ìf¿�� d§��Ìa� �Y{�]� ,�Y{�]� ¾ËY� �Z�Y�]� |��

|À�Z]��Ë��c�Â��Ä]�ÊÅ{�Ì�:  

  
��Ì¿� �yZ�� ¾ËY� Ê�ËY�§Y� Ê°Ìf¿�� �¿ZË�YÁ� ½Y�Ì»�

�Ê�ËY�§Y�Ê°Ìf¿���¿ZË�YÁ�Z]��]Y�] �|��Äf§�³���¿��{�
��]YÁ���Z�Y�]�dËZÆ¿��{�Á)� (�Á)� (��Y{�] �d�|]�

|»M.  

 

 
diY�Á� Á�ÊbÌeÂÀ§��¿ZË�YÁ� �Y|¬»Z��¾ËY�É�Ë~a��y

Z]�d�Y��]Y�]:  
7695658.4 

 



���            �Ä¸n»�Ê»Y{�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

�¿ZË�YÁ�Ä�ËZ¬»diY�Á�Á��yZ��É�Ë~aZÅ  
diY�Á� ½Y�Ì»� Y�q� Ä¯�d�Y� ¾ËY� µYR�� ½ÂÀ¯Y�É�Ë~a

�c|�� ¾ËY� Ä]� µÁY� �yZ�� Z]� Ä�ËZ¬»� �{� ¹Á{��yZ�
Äf§ZË��ÅZ¯Ê»� ��¿� Ä]�µÁY� ÃZ´¿� �{� .d�Y�¾ËY� Ä¯�|��

�YÁ� ½Y�Ì»� �ËY�§Y� �Y� Ê�Z¿� �ÅZ¯�d�Y� Ê�Ìv»��¿ZË
�ÉÁZ�»��yZ��Á{��Å�ÉY�]�Ê�ËY�§Y��¿ZË�YÁ��Y|¬»�½Âq
��Y|¬»� ¹Á{��yZ��Ê�ËY�§Y��¿ZË�YÁ� �«YÁ� �{� Z»Y� ,d�Y

d�Ì¿�½M�tÌv� .�ÉY�]�Ê�Ìv»��ËY���Ä°ÀËY�Ä]�ÄmÂe�Z]
�Ê�Ìv»� �¿ZË�YÁ� ½Y�Ì»� ,d�Y� ½Z�°Ë� �yZ�� Á{� �Å

d�Y� ÉÁZ�»� �yZ�� Á{� �Å� ÉY�])��¿ZË�YÁ� ½Y�Ì»� Ä¿
ËY�§Y�Ê°Ìf¿�Ê�( �\ËY���Ä^�Zv»�dÆm�µZu�Å�Ä]� Z»Y�

��¿ZË�YÁ�½Y�Ì»�ÉY�]�ÃYÂz·{�É{|��Ä]�¹Á{��yZ��Ê¿�Á
{Â]� �ZÌ¿�Ê�ËY�§Y�Ê°Ìf¿� .�Ê°Ìf¿���¿ZË�YÁ�{�ÁM�]�dÆm

��¿ZË�YÁ� ½Y�Ì»� Ä]� Y|f]Y� ¹Á{� �yZ�� tÌv�� Ê�ËY�§Y
Z]�d�Y��]Y�]�Ä¯�d�Y��ZÌ¿�Ê�Ìv»:  

1251627.48 
Ê»�dËZÆ¿� �{Y�Ì»� ½YÂe��yZ�� Ê�ËY�§Y��¿ZË�YÁ� ½

{�¯�Ä^�Zv»��Ë��Ä�]Y���Z�Y�]�Y��¹Á{: 

110019.2 

tÌv��{�ÁM�]�Z]�{|��¾ËY��Y�,Ê�ËY�§Y��¿ZË�YÁ��Y�É�e
� Ä·{Z »� �{� |ËZ])� (�Ê¿�Á�\ËY��� {|n»� Ä^�Zv»�dÆm

{�¯� Ã{Z¨f�Y� ¹Á{��yZ� .�Ä]�\ËY���¾ËY�|Ë|m��Ë{Z¬»
d�Y��Ë��c�Â�:  

 

 
�´Ë{�µYR��� Y~·�Ä¯�d�Y�¾ËY�{Â��Ê»�s��»�Ä¯�É

�Äf§ZË��ÅZ¯� ¹Á{��yZ��Ê�ËY�§Y��¿ZË�YÁ� ½Y�Ì»� Y�q
��Å� Ê¿�Á� \ËY��� Ä]����a� ¾ËY� Ä]� x�Za� ÉY�]� .d�Y
d�Y��ZÌ¿�¹Á{��yZ���Z�Y�]�ÊÅ{�Ì��¶uY�»��Y�¹Y|¯ .

�Ä�]Y��Ä]Z�»��»Y�¾ËY�dÆm)� (�Ê¿�Á�\ËY���¾ËY��Ë{Z¬»
|¿|��Ä^�Zv»:  

 
Ê»� ½ÂÀ¯Ya� µYR�� ¾ËY� Ä]� ½YÂe�Z]� Y�q� Ä¯� {Y{� x�Z

��ÅZ¯�¹Á{��yZ��Ê°Ìf¿���ÂÀe�ÊÅ{�Ì��ÊÀvÀ»��ÌÌ¤e
d§ZË .� \ËY��� �Y� Êy�]� ½|�� Ê¨À»� Ä]� ÄmÂe� Z]�,�

�Á�Ã|��{ZnËY�ÊÅ{�Ì��¶uY�»�Êy�]�¾Ì]�Ê¨À»��¿ZË�YÂ¯

�É|Ë|��d§Y�¹Á{�[Zzf¿Y��yZ��Ê°Ìf¿���ÂÀe�ÄnÌf¿��{
{�¯�Y|Ìa . 

�yZ��Ê¿�Á�\ËY���Ä�ËZ¬»ZÅ  
�ËZ¬»½Z�¿�,�yZ��Á{�Ê¿�Á�\ËY���Ä��»Y�¾ËY�Ã|ÀÅ{

µÁY�\ËY���½Y�Ì»�Ä¯�d�Y)¹Á{ (¹Â��Á)¹�ZÆq (��yZ�
��ÅZ¯� c|�� Ä]� µÁY��yZ�� Ä]� d^�¿� ¹Á{)�ËY�§Y (

d�Y�Äf§ZË .�Ä]�\ËY����ÅZ¯�Á��ËY�§Y�¾ËY�ÄÌmÂe�dÆm
�¶uY�»��Y�¹Y|¯��Å��Z�f¿Y�{�Â»�Ê°Ìf¿��d§��Ìa�Ä^�Zv»

¸�Y� Ä¨·R»� �ZÆq� Ä]� d^�¿� ÊÅ{�Ì���Y� Ä¯� d�Y� �ZÌ¿� Ê
{Â��Ê»�¶�Zu��Ë��cÓ{Z » :  

  ,    

� �Y{Â¼¿)� (��Å�Ê°Ìf¿��d§��Ìa�½Y�Ì»�Ã|ÀÅ{�½Z�¿
��Z�Y�]� [Zzf¿Y� Ä]� d^�¿� ÊÅ{�Ì�� ¶uY�»� �Y� ¹Y|¯

Ä¨·R»d�Y� Ê¸�Y� ÉZÅ .�Ä¨·R»� �Y� ¹Y|¯� �Å��¬¿� ½ÂÀ¯Y
�,d�Y� Ã|��¾�Á��ÊÅ{�Ì��ÊÀvÀ»�ÉÁ�� �]�Ê¸�Y�ÉZÅ

]�,�Ì��|Ì·Âe�½Y�Ì»�ÉÁ���]�µÁY�Ê¸�Y�Ä¨·R»�Ä¯�ÉÂv¿�Ä
�Ä¨·R»� ,ÊÅ{�Ì�� ¹ÁY|e� ½Y�Ì»�ÉÁ�� �]� ¹Á{�Ê¸�Y� Ä¨·R»

�ËY�§Y�h�Z]� ¹Â��Ê¸�Y)�ÅZ¯ (�Á�¶WYÁY� �{� �Ì��|Ì·Âe
��yYÁY)��YÁY (�h�Z]��¹�ZÆq�Ê¸�Y�Ä¨·R»�Á�ÊÅ{�Ì��Ã�Á{
�ÅZ¯)�ËY�§Y (¶WYÁY� �{� |Ì·Âe)�yYÁY (�Ä¼Ì¿� ��YÁY� Á
¹Á{)µÁY (vÀ»Ê»�ÊÀ|¿Â�)� �Y{Â¼¿� (��´Ë{� lËZf¿� Z]� Ä¯

d�Y�ª^�À»�cZ ·Z�»)Olori et al., 1999 ; Duret et 

al., 2003; Togashi & Lin, 2006; Vicario et al., 

2010 .(¶WYÁY�Ê°Ìf¿��d§��Ìa�½Âq)�yYÁY�Á���YÁY (�Ã�Á{
�µÁY��yZ��Ä]�d^�¿�¹Á{�[Zzf¿Y��yZ���{�ÊÅ{�Ì�

�f¼¯)�f�Ì] (e� Ê§��� �Y� Á� Ã{Â]�ÉÁ�� �]� É�f�Ì]� |Ì¯P
�Ê¿�Á� \Ë��� ½M� ÄnÌf¿� ,Äf§�³� c�Â�� ÊÅ{�Ì�� ¹ÁY|e

�f³��])�f°qÂ¯ (Ä¨·R»� ÉÁ�� �]¹Á{� ÉZÅ)µÁY (�Á
¹�ZÆq)¹Â� ({Â].Ã�ËÁ��Ë{Z¬»�Ä]�ÄmÂe�Z]�)Eigen value(�

�,Ê§{Z�e� dÌ ]Ze� \ËY��� Ê�ËY�§Y� Ê°Ìf¿�� �Ë�eZ»
��/���|¿|��ÄÌmÂe�µÁY�Ä¨·R»�Á{���Âe�cY�ÌÌ¤e�|��{�

Ê»� Ä¯e�ÉY�]� É�iR»� Âv¿� Ä]� Ä¨·R»� Á{�¾ËY� �Y��¬§� ½YÂ
{�¯� Ã{Z¨f�Y�ÊÅ{�Ì��ÊÀvÀ»��ÌÌ¤e .�Ä]�ÄmÂe� Z]�¾°Ì·Á

�Ê�ËY�§Y�Ê°Ìf¿���¿ZË�YÁ��Y|¬»�pÌÅ�½{Y{�d�{��Y�Ä°ÀËY
�Ä¨·R»� �ZÆq� {Y| e� Ä¯� �´Ë{� ¥��� �Y� Á� {Â^¿� Z»� ��¿|»

Ä¨·R»� {Y| e� ,Ê¸�Y��Y� Ä ·Z�»� ¾ËY� �{� ,d�Ì¿� É{ZË�� É
°�e�dÆm�ZÆ¿M�¹Z¼e�Ã{Z¨f�Y�ÊuÔ�Y�[Zzf¿Y��yZ��¶Ì



  ½Z]�Æ»½Y�Z°¼Å�Á� :Ê¸�Y�ÉZÅ�Ä¨·Â»��Y�Ã{Z¨f�Y...  ��� 

|� .Ê°Ìf¿�� d§��Ìa� ½|�� ª^�À»)� �Y{Â¼¿� (�¾Ì·ÁY
� Á� Ê¸�Y� Ä¨·R» ) � �Ì�� |Ì·Âe� ZË����Á�� (�½Z�¿

�d¨��®Ë� �«YÁ� �{�d¨�� Á{�¾ËY� Ä¯�d�Y� ¾ËY� Ã|ÀÅ{
|Àf�Å)� Ê´f�^¼Å��/� .(�¹Á{� �yZ�� �´Ë{� ÉÂ�� �Y

Ê»�h�Z]| ]� �iR»� �Â��Ä]�Ê°Ìf¿��d§��Ìa� {Â��ÃZ»� �Y�
{�Ì³�c�Â��¹Á{ .�Ê°Ìf¿��d§��Ìa�½Y�Ì»  

�µÁY��yZ���{�d�z¿�ÃZ»�Á{�/��Á���É| ]�ÃZ»��/���
�d§��Ìa�h�Z]� Ä¯� ¹Á{��yZ�� Z]� Ä�ËZ¬»� �{� ¹�³Â¸Ì¯

� µ{Z »� Ê°Ìf¿���/��Á� d�z¿� ÃZ»� Á{� �{� ¹�³Â¸Ì¯�
��/��ÃZ»�ÄÌ¬]��{�¹�³Â¸Ì¯��Ê»�Ä¯�d�Y��Z�f¿Y�{�Â»�,ZÅ

Å���f�Y��ÅZ¯�Ä]��nÀ»�|¿YÂe��{�{ZË��|Ì·Âe��Y�Ê�Z¿�ÉZ
{Â��|Ì·Âe�a�ÉZÅÁZ³��{�ÊÅ{�Ì��ÄÌ·ÁY�¶uY�». 

  

 
�Y{Â¼¿�-Ä¨·R»�Ê°Ìf¿��d§��Ìa��yZ��Á�Ê¸�Y�ÉZÅZÅ)I1=�Á�I2=(  

  
�Ê°Ìf¿�� �¿ZË�YÁ� �ÅZ¯� ¶Ì·|]� �´Ë{� ¥��� �Y� Z»Y

�Ê�ËY�§Y�Ä]�d^�¿�°Ë��ËY���dve��½Y�Ì»�,½Z�
�Ê°Ìf¿��d§��Ìa� {Á|u���/���]Y�]�d�Y� .�Ä]

��Å� �Y� Ã{Z¨f�Y� Z]� ÊÅ{�Ì�� ÊÀvÀ»� �ÌÌ¤e� �´Ë{� c�Z^�
��^e�Ä]�Á�Ê�ËY�§Y�Ê°Ìf¿���¿ZË�YÁ��ÅZ¯�h�Z]�Ê�yZ�

|��|ÅYÂy�½M�Ê°Ìf¿��d§��Ìa��ÅZ¯�½M . 

�yZ��¾Ì]�Ê´f�^¼ÅZÅ  
y�]�,|���¯}� 0Ô^«�Ä¯��Â�¿Z¼Å�¹ÁY|e�ÉZÅ�ZÌ »��Y�Ê

�Ê¨À»� Ä�]Y�� ÉY�Y{� �Ì�� |Ì·Âe� ½Y�Ì»� Z]� ÊÅ{�Ì�
|Àf�Å)Togashi & Lin, 2004(�ZÅ�ZÌ »� Ä¿Â³�¾ËY� Ä¯� ,

��{� �Ì�� |Ì·Âe� É{Z�f«Y� Ê^�¿� dÌ¼ÅY� ¶Ì·|]
½Y�ËY)Sadeghi-Sefidmazgi et al., 2009(�Z»� ��¿|»�

|Àf�Ì¿.  
�¾Ì]�Ê´f�^¼Å� Ä¯�|Ë{� |ËZ]� µZu��\Ë��� Ä¯�
Ê»�ÊÅ{�Ì��¹ÁY|e�Ä]�Y��É�f�Ì]�Ê¿�Á�Z]�|Å{)�|Ì·Âe

��Ì�����Á�� (d�Y��Y|¬»�Äq .�Ä�]Y���Y��Â�À»�¾ËY�ÉY�]
)� (|��Ã{Z¨f�Y��Ë� .�ÓZ]�Ê°Ìf¿��Ê´f�^¼Å�Ä]�ÄmÂe�Z]

{�Y{�{ÂmÁ��ZÌ »�Á{�¾ËY�¾Ì]�Ä¯)��/�(�½YÂe�Ê»�,�Y��
ÊÅ{�Ì��¹ÁY|e��Y�É�ZÌ »�½YÂÀ��Ä]�®Ë��Y�Ä¯�{�¯�½YÂÀ��

�Ã�Á{� ¶WYÁY� �{� ÊW�m� �ZÌ�]� Ê°Ìf¿��d§��Ìa�h�Z]� Â�
� Ã|�� ÊÅ{�Ì�)��Y� Ê�Z¿� ��f�Y� �ÅZ¯� ÄnÌf¿� �{� Á

|Ì·Âe�a�ÉZÅÁZ³��{�É��¿Y�Ê¨À»�µ{Z e (�,�´Ë{�Ê§����Y�Á
ÊÅ{�Ì��kÁY��Y��a�½Y�Á{�Ä]�Y��Ê°Ìf¿��d§��Ìa)��Y�| ]

d�z¿�ÃZ»�Á{ (Ê»�¶¬fÀ»|À¯ .�d�Y�¾ËY��´Ë{�Äf°¿�Ä¯
��Ì��|Ì·Âe�½Y�Ì»�Á��ZÌ »�¾ËY�¾Ì]��Z^e�Y����|À¿Z»��Á��

d�Ì¿�Ê¨À»�ÊÅ{�Ì��¹ÁY|e�ÉZÅ�ZÌ »��Y�Êy�].  
ÄnÌf¿Ê¸¯�É�Ì³  

��ÌÌ¤e�½Z°»Y�,Ã|��{Á|v»�[Zzf¿Y��yZ���Y�Ã{Z¨f�Y
Ê»�Y��ÃYÂz·{�d¼��Ä]�ÊÅ{�Ì��ÊÀvÀ»|À¯�ºÅY�§�|¿YÂe .

�h�Z]�Ä¯�Ê]Zzf¿Y��yZ��¦Ë� e½{�¯�{Á|v»�d§��Ìa�
¿�Ê»�{Â��ÊÅ{�Ì��ÄÌ·ÁY�¶uY�»��{�Ê°Ìf�cÔ°�»�|¿YÂe

|Ì·Âe�a�ÉZÅÁZ³��{�É��¿Y�Ê¨À»�µ{Z e��Y�Ê�Z¿)Ã|ÀËM��{ (
|Å{��ÅZ¯�Y� .  

�ÉY�Y{�Ã|�¿�{Á|v»�[Zzf¿Y��yZ��Z]�Ä�ËZ¬»��{�Z»Y
diY�Á¾ÌWZa� É�Ë~aÄ¯� ��¿ZË�YÁ�d§Y� ,�ÅZ¯� ¾ËY� P�À»

��¿ZË�YÂ¯� ¶Ì·{� Ä]� ,�yZ�� ¾ËY� �{� Ê�ËY�§Y� Ê°Ìf¿�
¨À»��ÅZ¯�Ä]�Ä¯�{Â]�ÊÅ{�Ì��¶uY�»�¾Ì]�Ã|��{ZnËY�Ê

|���nÀ»�Ê°Ìf¿��d§��Ìa .  



���            �Ä¸n»�Ê»Y{�¹Â¸��½Y�ËY�Ã�Á{���Ã�Z¼��,��,���� 

É�Y�´�Zb�  
� Â¸Ì¸�� ¾�u� �Y� ½Z³|À�ËÂ¿¶Ì·{� Ä]��Y�«� �ZÌfyY� �{�

ªÌ¬ve�¾ËY��{��ZÌ¿�{�Â»�cZ�Ô�Y�Êy�]�½{Y{��Ì¸��Á�,/�Z  

� �f¯{� Á� Ê»�YÂm� ÊeZn¿¾Ì�v·Y|^��dÆm� �§�ÂÅ�
� cÓ{Z »� �Y� Êy�]� ¶u� �{� É�Z°¼Å�|«� Á� �°�eÊ¿Y{  �

Ê»À¯À|.  
  

  
REFERENCES 
1. Abe, H., Y. Masuda and M. Suzuki. 2009. Relationships between reproductive traits of heifers and cows 

and yield traits for Holsteins in Japan. Journal of Dairy Science.92:4055-4062. 
2. Aliloo, H. 2010. A Study of Heterogeneity of Variance in Iranian Holstein Milk Yield Records Using 

Random Regression Model. MSc. Dissertation. University of Tehran.(In Farsi) 
3. Cobuci, J. A., R. F. Euclydes, C.N. Costa and R. Torres. 2007. Genetic evaluation for persistency of 

lactation in Holstein cows using a random regression model. Genetics and Molecular Biology. 30:( 2) 
349-355 . 

4. Dekkers, J.C.M., J. H. Ten Haag and A. Weersink. 1998. Economic aspects of persistency of lactation in 
dairy cattle. Livestock Production Science. 53:237�252. 

5. Druet, T., F. Jaffrezic, D. Boichard, and V. Ducrocq. 2003. Modeling lactation curves and estimation of 
genetic parameters for first lactation test-day records of French Holstein cows. Journal of Dairy Science. 
86:2480-2490. 

6. Jakobsen, J. H., R. Rekaya,  J. Jensen, D. A. Sorensen, P. Madsen, D. Gianola, L. G. Christensen and J. 
Pedersen. 2003. Bayesian estimates of covariance components between lactation curve parameters and 
disease liability in Danish Holstein cows. Journal of Dairy Science. 86:3000-3007. 

7. Jamrozik, J., L.R. Schaeffer and J.C.M. Dekkers. 1997. Genetic evaluation of dairy cattle using test day 
yields and random regression model. Journal of Dairy Science. 80:1217�1226. 

8. Olori, V. E., W. G. Hill, B. J. McGuirk and S. Brotherstone. 1999. Estimating variance components for 
test day milk records by restricted maximum likelihood with a random regression animal model. 
Livestock Production Science. 61:53�63. 

9. Rauw, W.M., E. Kanis , E.N. Noordhuizen-Stassen and F.J. Grommers. 1998. Undesirable side effects of 
selection for high production efficiency in farm animals: a review. Livestock Production Science.56:15�
33. 

10. Sadeghi-Sefidmazgi, A., M. Moradi-Shahrbaback, A. Nejati-Javaremi, and A. Shadparvar. 2009. 
Estimation of economic values in three breeding perspectives for longevity and milk production traits in 
Holstein dairy cattle in Iran. Italian Journal of Animal Science. 8:359-375. 

11. Solkner, J. and W. Fuchs. 1987. A comparison of different measures of persistency with special respect 
to variation of test-day milk yields. Livestock Production Science. 16:305�319. 

12. Togashi, K. and C.Y. Lin. 2003. Modifying the lactation curve to improve lactation milk and 
persistency. Journal of Dairy Science. 86:1487�1493. 

13. Togashi, K. and C.Y. Lin. 2004. Efficiency of different selection criteria for persistency and lactation 
milk yield. Journal of Dairy Science. 87:1528-1535. 

14. Togashi, K. and C.Y. Lin. 2006. Selection for milk production and persistency using eigenvectors of the 
random coefficient matrix. Journal of Dairy Science. 89:4866-4873. 

15. Vicario, D., R. Steri, A. Cappio Borlino and N. P. P. Macciotta. 2007. Analysis of genetic correlations 
between multivariate measures of lactation persistency and somatic cell score in Italian Simmental cattle. 
Italian Journal of Animal Science. Vol. 6 (SUPPL. 1). 

16. Vicario, D., A. Cappio Borlino, L. Degano and N. P. P. Macciotta. 2010. Genetic evaluations of lactation 
persistency for Italian Simmental cows based on multivariate principal component analysis. In 
Proceeding of 9th World Congress on Genetics Applied to Livestock Production 1-6 Aug, Leipzing, 
Germany, pp. 62-66. 

17. Van Raden, P. M. 2004. Selection on net merit to improve lifetime profit. Journal of Dairy Science. 
87:3125�3131. 

18. Veerkamp, R.F., E.P.C. Koenen and G. De Jong. 2001. Genetic correlations among body condition 
score, yield, and fertility in first-parity cows estimated by random regression models. Journal of Dairy 
Science. 84:2327-2335. 

 


