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Y~·�Z]�¹Z«�Y�ÊËZ�ZÀ��{�°¸¼��¶Ì�¿Zfa�ÓZ]]��Y|ËZa�Á��ÉY�
�ª�ZÀ»�¾ËY�Y��Y{�Ây�]�ÉY�Ã�ËÁ�dÌ¼ÅY�d�Y���Ê]ZÌf�{

Ä]�Z]�¹|À³�¹Z«�Y�ÓZ]{�°¸¼��Á��Y|ËZa�{���Y�¦¸fz»�ª�ZÀ»�
ÉZÅ� ¥|ÅÄ»Z¿�]� Ê¸�Y�ÉZÅ�É{Y�¿� Ä]��

|�Z^Ì»�Yazdansepas,1997� ���{¾ËY��� Zf�Y��cZ�ËZ»�M
{�°¸¼��Ä�ËZ¬»�t���{�Ê Ì�Á� �Y�¦¸fz»�ª�ZÀ»�ZÌ¿{�

Y�mY�Â��Ê»�{Ze��cÁZ¨eZÅ�¾ËÓ�¾Ì]�Á��z�»�¹Z«�Y�Á�
{�°¸¼�� ¶Ì�¿Zfa�{{�³� ¹Â¸ »� ZÆ¿M��¯�»� �{� Ä¸¼m� �Y�

��Â¿�¾ËY� Ä¯�d�ZÅ� µZ��dÌ¼Ì��Ê¸¸¼·Y�¾Ì]�cZ¬Ì¬ve
cÔ§�º«��Á�{Â��Ê»�¹Zn¿Y�ZÅ�Ê���]���(Seri 82�¶�Zu�

�d�Y�cZ¬Ì¬ve�Ä¿Â³�¾ËY�Van Ginkel et al.,1998�����{
Ê»Â¼��¹ÂÆ¨»�Á{�Ä]�É�Z³�Z��cZeZ^¿�sÔ�Y�Ê�Â�y�Á�

{Á��Ê»� �Z¯�Ä]� ��Ä]�Ê]ZÌf�{�¥|Å�Ê»Â¼��É�Z³�Z�� �{
�ÉY�Y{� ZÅ� �Ìv»� Ê»Z¼e� �{� Z^Ë�¬e� Ä¯� d�Y� Ê»Z«�Y
�É�Z³�Z�� �{� Ê·Á� |�Z]� Ê»� É�eÓZ]� {�°¸¼�� ¾Ì´¿ZÌ»
��Zy��Ìv»� �{�Ä¯�d�Y�Ê»Z«�Y�|Ì·Âe�¥|Å�Ê�Â�y

|�Z]� Äf�Y{�ÊËÓZ]� {�°¸¼�� ��Ê^�¿� {�°¸¼�� �{�cY�ÌÌ¤e
`ÌeÂ¿��Y�Ê¨Ì���{�ZÅ�cY�iY�Ä]�¦¸fz»�Ê�Ìv»��ËY����

`ÌeÂ¿�� ¶]Z¬f»� �Ìv»��GE� �Ê»� Ã{Y{� d^�¿��{Â�
�Paolo, 2002 ; Fehr, 1978����µZ^¿{�Ä]�Ä�Ì¼Å�¾Ì¬¬v»

{�°¸¼�� Ä¯� |Àf�Å� Ê�Y��� ¹Z«�Y��Ìv»� �{� ½Z���ÉZÅ
|À�Z]� �Y|ËZa� µZu� ¾Ì�� �{� Á� ÓZ]� ¦¸fz»� ��d�{� ÉY�]

��� ¹Z«�Y� ¾ÌÀq� Ä]� ¾f§ZË�cZ�ËZ»�M� ¹Zn¿Y� Ä]� �ZÌ¿� Ê�Y
ÄÌuZ¿��Y{�Y�°e�d�Y�{�°¸¼��ÉY���

��Ä]� ÄmÂe� Z]� É�Y|ËZa� Ê���]� cZ�ËZ»�M� ÊuY��
�`ÌeÂ¿��¶]Z¬f»�cY�iY�Ê^�¿�dÌ¼ÅY�  �`ÌeÂ¿�� ,½Z°»� 

�`ÌeÂ¿��Á�µZ�� �µZ�� �½Z°»��`ÌeÂ¿�� �Ìv»���c�Â�
� Á� {�Ë~a� Ê»�Ä]� Ã|�� sÔ�Y� ¹Z«�Y� x�Za� Ä]� ÄmÂe� Z]

�Ìv»�ve� ¦¸fz»� ÉZÅ�Á� É�Y|ËZa� ½Y�Ì»� ,Ê���]� d
�Y�� ZÆ¿M�É�Z³�Z��½YÂe�Ê»��{�ÁM�d�|]� Stoskopf et 

al., 1993� Paolo,  2002  ; Fehr, 1978 ;���²¿Z¯
�1993,Kang� �� ,�®Ë�f»Y�Za�Ì£��Á�� Á{�¹Z£{Y� Z]���Á�

Ä^e��ÉY� ��ÉY�]� ½Z»�¼Å� �ÀË�³� �Á�� ,®Ë�f»Y�Za� Á
|f]Y� ½M� �{� Ä¯� {Â¼¿� Ê§� »� Y�� É�Y|ËZa� Á� {�°¸¼��Y

`ÌeÂ¿��Ä^e��{�°¸¼���Z�Y��]� ZÅ��Ä]��b��Á� Ã|��É|À]
� Ô¯Â�� É�Y|ËZa� Ã�Z»M� ®¼¯�Shuckla,1972� ��0Z§��

�ÉZÅ� Ã�Z»M� ¹Z£{Y� Z]� 0ZfËZÆ¿� Á� ZÅ�`ÌeÂ¿��{�°¸¼��É�Y|ËZa
`ÌeÂ¿�� É�Y|ËZa� Á� {�°¸¼�� ,É�Y|ËZa� Á� {�°¸¼���¹OÂe� ZÅ

{{�³� Ê»� ¾ÌÌ e���{�°¸¼�� ½Z»�¼Å� �ÀË�³� �Á�
¬v»���Âe��É�Y|ËZaÁ�Á�É�Y|ËZa�¾ÌÌ e�ÉY�]�¦¸fz»�¾Ì¬

�d�Y� Ã|��Äf§�³� �Z¯� Ä]� ,� ¹Z«�Y�É�Z³�Z��Amini, et 

al.,2008; Mahfoozi et al., 2009����
�Amini et al��2008���ÉY�Ä^e��Ê´f�^¼Å�Ê���]�Z]

��Á�� ,{�°¸¼�Á� É�Y|ËZa� ¦¸fz»� ÉZÅ�f»Y�Za� ¾Ì]
�²¿Z¯��ZÌ »�Á�É|À]�Ä^e��É�f»Y�Za�Ì£�YS��ÉZÅ�ZÌ »�Y��

�ZÀ»�Á� ÓZ]� {�°¸¼�� Z]� ÉZÅ� `ÌeÂ¿�� �ÀË�³� ÉY�]� Ê^
|¿{Y{� �Ìz�e� �Y|ËZa��� �Á�AMMI�ÄË�ne� �Z�Y�]�

Ä¨·Â»� Ä]� ÄË�ne� Á��¿ZË�YÁ�Ê»� Ê¸�Y� ÉZÅ�|�Z]�{�¾ËY��
�Á���cY�iY� 0ÓÂ¼ »��¿ZË�YÁ� ÄË�ne� �Y� Ã{Z¨f�Y� Z]� Y|f]Y

`ÌeÂ¿��Ê¸�Y�Ê»�{�ÁM�]��Ìv»�Á�ZÅ��cY�iY�ZÆ¿M�Ä]�Ä¯�{Â�
�¼m� Ê¸�Y�Y� ZË� �Ë~aÊ»� Äf¨³� Ê�ËY�§�{Â�� ��Z]� �b�

Ä¨·Â»� ÄË�ne� �Y� Ã{Z¨f�Y��`ÌeÂ¿�� ¶]Z¬f»� �iY� ,Ê¸�Y� ÉZÅ
[���¶]Z¬f»�cY�iY�Ä]�Ä¯��Ìv»Á�� »��Ë~aÁ�{�Â»�d�Y�¥

Ê»��Y�«�ÄË�ne�{�Ì³�lËZf¿� ¶�Zu �Y ÄË�ne AMMI �{ 

dËY|Å Ä»Z¿�] Ä]�ÉZÅ É{Y�¿ |Ì¨» Ã{Â] Á Ä] �³{Y�¿ Y� ��{
[Zzf¿Y �Ìv» ZÅ Á `ÌeÂ¿� ÉZÅ É�Z³�Z��Z] Ê�Â�y Á 
Ê»Â¼� ®¼¯ Ê» |À¯.(Gauch & Zobel, 1988) ����

Ê»Y Ê·|» Ä¯�d�Y Ä] �Â� t�YÁ �iY Ê¸�Y Á ¶]Z¬f» 

`ÌeÂ¿� �Ìv»�Á Y� Y|m Ã{�¯ Á ®Ë {�ÁM�] ¶]Z« �½ZÀÌ¼�Y
�Y {�°¸¼� Y� �{ �ZÌfyY �Y�« �|Å{�Ê»�Gauch, 1992 ����

¾ÌÀr¼Å Ê» |¿YÂe ÄÌ�Âe `ÌeÂ¿� ZÅ ÃÁ�³� ÉY�] ZÅÉ 

Ê�Ìv» Y� �Y ªË�� {Y| e��ÅZ¯ `ÌeÂ¿� ÉZÅ �e�] Z] 

ÄmÂe Ä] d«{ dv��Á �µ|»���Gauch,  1992�  (Ebdon 

 & Gauch, 2002 a,b ; Á Z] ½Z°»�\Ì¯�e ÉZÅ ¦¸fz» 

�{ �ËZ»�M ÉZÅ |Àq Ä]�Ê�Ìv» ÃÁ�³ ÉZÅ Ê�Ìv» Z] 

`ÌeÂ¿� ÉZÅ � Ä]Z�»�Ebdon & Gauch, 2002 a,b���
|À¯� �e�½Z�M�ÉZ]� cÔa neÄË� Ê»Y ®Ë �Y�]Y �iÂ» �ÉY�]

¾ÌÌ e ÉZÅÂ´·Y Ê°Ì§Y�³ �iY �`ÌeÂ¿��¶]Z¬f»×�Ìv»� Ä] 

�Z¼� {Á��Ê»� �ÉZ] cÔa ZÅ Ä] ¶Ì·{ �ËZ¼¿ Ê°Ì§Y�³ 

`ÌeÂ¿�� �À¯YÁ ZÅ Á �Ìv» ZÅ �{ Ã|Ë|a ¶]Z¬f»� �iY 

ÉZÅ�Y�]Y É|Ì¨» dÆm `ÌeÂ¿��ÊËZ�ZÀ� ÉZÅ �Z³�Z� Ä] 

�Ìv» ÉZÅ Ã�ËÁ d�Y�� Yan et al.,  2000 -Suadric et 

al., 2006 ����`ÌeÂ¿� ÉZÅ �Y ÃZÌ³ Ê�Y�� Âm 

��ÂeFattahi & Yossefi ��2006� � �{�Â» Ê���] �Y�« 

|Àf§�³ Ä¯ Z] Ã{Z¨f�Y �Y Ã�Z»M ÉZÅ ¦¸fz» ®e Ã�Ì¤f» Á 
µ|» Ê»Y `ÌeÂ¿� Ê§� »� �Y|ËZa� ÉZÅ |¿|�� ��Ê���]� �{
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��Âe� �´Ë{Damavandy Kamali et al. ��2011� ����{
,Ä^Àa�¹Z«�YµÁY�¶]Z¬f»��iY�Ä¨·Â»�Ä§��Á{��Y{Â¼¿��PCA1���

�ÊËÓZ]� �ZÌ�]�ÊËY�Z¯� ZÆ¿M�¾Ì´¿ZÌ»� �]Y�]� �{� ZÆ¿Z°»Á� ¹Z«�Y
�`ÌeÂ¿��¶]Z¬f»��iY�ÉZÅÂ´·Y�ÊËZ�ZÀ���{� �½Z�¿��Ìv»

� Á�{Y{��
������Ä¨·Â»� Á{���Âe�½M�cZ ]�»��Â¼n»� �Y
� ¹Á{Á� µÁY� Ê¸�Y PCA1,PCA2)� �|Ë{�³� ¾ÌÌ^e� �Z] 

Ã{Z¨f�Y �Y �Á� Ê»Y Á É�Y|ËZa�ÉZÅ�f»Y�Za Ê»Y `ÌeÂ¿� 

ÉZÅ Ê]Â¸�» �Y Âm ��Âe Shahmohammadi et al. � 
(2004)Ê§� » |Ë{�³� �Ä ·Z�»� �{ �´Ë{(2005) 

Mohammadinejad & Rezai��Y �Á� ÉY�]�Ê»Y �Ì�¨e 

�iY � ¶]Z¬f»� `ÌeÂ¿� ¥ÓÂË �{ �� Ã{Z¨f�Y� �Ìv» 

|¿{Â¼¿�Kaya et al. ���2002����{®Ë��Ê���]eZ¿M��{��Ê·Â
�ÄÌ¯�e��{�É�¯�»ÉÁ���]������{�¹|À³�`ÌeÂ¿����Ìv»��
�Á���Y� Ã{Z¨f�Y� Z]AMMI,���{�¹Á{�Á�µÁY�Ê¸�Y�Ä¨·Â»�

�µZ¼fuY�t��� �{��Á��¾ËY�ÊÀ »� |��{���Á� |¿{Â]� �Y{
��
���Y�� �Ìv»� Á� `ÌeÂ¿�� ¶]Z¬f»� �iY� ¶¯� �Y� |��{�

Ê»� ÄÌmÂe�|¿{�¯� �ÉZ]�cÔa� Ê¼Ì��e�Ä¨·Â»� Ä¸Ì�Â]��ÉZÅ
� � ¹Á{� Á� µÁY�Ê¸�Y`ÌeÂ¿�� Ä¯� {Y{� ½Z�¿��� Z]� ÉZÅPCA1��

�Á�±��]PCA2��|Àf�Y{�ÊËÓZ]�{�°¸¼��®qÂ¯�ÄfyÁ|¿Y��
Ä«Z��¶^«��Y�Ä¸u�»�Ã{�³�¿Z�§YÊ,�Ä]�½YÂÀ��®Ë�¶»Z��
�ºÆ»��ËY���{�Ã�ËÂ]��Àe�°�yÊ��¶¼��Ã{Â¼¿�Á�\^��

�ÅZ¯��iY��Àe��]�Á��É{�°¸¼��»Ê�{Â����{��j¯Y�{�YÂ»�
�{�c�Â��¹|��{ÂmÁ�{Á|v»Ëd�½�z»Á��Á{Âm�,�Àe�

�Y|¬»�µZ¬f¿Y�ÄfyÁ|¿Y�Ä«Z��Y��d^�¿�Ä]�Y��Ë��,[Â¸�»�
Y�§YË��»Ê�|Å{��Yang & Zhang, 2005�����ÊËZn¿M� �Y

��Y�Ê^Ì¯�e�ZË�Á�ZÅ��Á���Y�Ê°Ë�¾Ì¬¬v»��Y�ÃÁ�³��Å�Ä¯
�ÉZÅ� ÄfË�YÁ� ¾f§ZË� dÆm� ½Z�eZ ·Z�»� �{� Y�� ZÅ� ½M

|¿Y� Ã{�¯� Ã{Z¨f�Y� �Y|ËZa� Á�µÂ�v»�a,���ÅÁ�a�¾ËY� �{�
�Ì¿¥|Å��É�Y|ËZa� ¾ÌÌ e�Y� Ã{Z¨f�Y� Z]� Ä¿Y{� {�°¸¼���

ÉZÅ�ZÌ »��É�Y|ËZaÁ�{�°¸¼��ÉY�]�½Z»�¼Å��ÀË�³�YS��
��Á��ÁAMMI��cZ¨��Êy�]��¬¿�Ê���]�¾ÌÀr¼Å�Á�

Â§�»��®Ë�Â·ÂË�Ì§�ÉZÅ�¾ËÓÁ�¹Z«�Y��{��¹|À³��z]|Ì»Y�
{Â]�� 

��
�Á��Á�{YÂ»�ZÅ��

� ¾ËY� �{Ê���]����� ¹|À³� `ÌeÂ¿�� ½Z¿�� µÁ|m����
»Z¿�]��Y�¶�Zu��Â�¯�{���ÉZÅ�ÃZ´f�ËY�É{Y�¿�Ä]�ÉZÅ�Ä

� ÉY�Y{� Ä¯� `ÌeÄ¿Zf�»�� |��Á�¾Ì]ZÀÌ]���Facultative��

�ZË�Æ��º«��ÃY�¼Å�Ä]�|À�Z]�Ê»��½YÂÀ��Ä]�º«���{�|ÅZ�
�­Â¸]�É�Z»M�s���\·Z«��{�{�°¸¼��Ä�ËZ¬»��ËZ»�M�®Ë

Ê§{Z�e�¶»Z¯�ÉZÅ�RCBD���{� �Y�°e�Ä���µZ��Á{�Ê�
�Ê�Y����������|¯� Z]���C-��{���ÃZ´f�ËY�ÊeZ¬Ì¬ve�

�,� |Æ�»� ,� ½Y|¼Å� ,­Y�Y� ,k�¯� ¶»Z�� �Â�¯� {��� ºÌ¸«Y
¾ËÁ�«�Á�[MÁ|¿ZÌ»�,¶Ì]{�Y�,�ÉÂy�,�w��Ä´¸m�{�Â»��Y�mY

|�� Äf�Y~³���Ä·Z�Á{� [ÁZÀe� dve� d�¯� {�Â»� ¾Ì»�
cÔ£���¶»Z�� ¾Ì»�� ÄÌÆe� cZÌ¸¼�� Á� d�Y� Ã{Â]� �ËM�

,¶^«�d�Y{�]��Y�| ]��¸¯�ºz��,Ã�ZÆ]�ºz��d]Â¿�®Ë�
�Ë{�d]Â¿�®Ë,®�Á�Ê�Za{Â¯� ,ºÅ�]� {Â¼�� �·Â·� �Z]� Á{�

�Á�Z§�{ZnËY{Â]���­Zy�½Â»�M��Z�Y��]�Ê§��»�{Â¯��{Â¯�
�cZ¨�§��^À»��Y�Ã�¨�§�{Â¯,�Zfa�cZ¨·Â���^À»��Y��Zfa
�Á{� �{� Ã�ÁY� �^À»� �Y� Äe�Y� {Â¯� Á� ÄËZa�c�Â�� Ä]� ¹ÂÌ¿Â»M

�­���Á�ÄËZa�d]Â¿��¥��»�Ä]�|Ì�����®Ë��{�`ÌeÂ¿���Å
{Z ]Y� Z]� c�¯�
���
� ���d�¯� �]�»� �f»|Ë{�³�Z]� Ä¯�

Á� Y|f]Y� �Y� �f»� ºÌ¿� ¥~u��duZ�»� c�¯� �Å� ÉZÆf¿Y
d�Y{�]���f»��{Â]��]�»� �{Y| e�Ä]��~]�½Y�Ì»������Ä¿Y{

��Å�ÉY�]�Ä¿Y{��Y�Å�½�Á�¾f§�³���¿��{�Z]�Á��]�»��f»��{
� `ÌeÂ¿�|Ë{�³� ¾ÌÌ e� �� Êf�¿� c�Â�� Ä]� É�ZÌ]M�¹Zn¿Y�
d§�Ë~a��Ã�ÌËZa�É�ZÌ]M�d]Â¿�®Ë�mÂe�Z]�Á�ÉZÅ�½Z°»�Ä]�Ä
�¦¸fz»�Ê·Y��{Â]� �ZÌ¿� {�Â»� Ã�ZÆ]�É�ZÌ]M�d]Â¿�����Á~]

�®ÅZÌ���Y�É�Ì³Â¸m� �Â�À»�Ä]�d�Z¯� �Y�¶^«�Ê�ËZ»�M
�d^�¿�Ä]�¹Y�Ìe�¾Ì�¯Â]�Z¯��¯�o�Z«�Z]�½ZÆÀa���Y�Å��{�

� Ê¿Â¨�|�|Ë{�³� �ÉZÅ� ¦¸�� Z]� Ã��Z^»� ÉY�]��Å��¾Æa�
��Zf�¿Y�³�ÉZÅ��¯�¦¸���Y�Ê�Â¸z»�±�]�®Ë�Z]�Á�±�]

� Á� �Y|¬»� Ä]�\Ìe�e� Ä]� �aÂ�Z»Âa����{� �fÌ·�®Ë� Á� ¹�³�
|�� Ã{Z¨f�Y�¾f§�� Ä«Z�� Ze�Ê¿�� ÄnÀa� Ä¸u�»� �{� �Zf°Å��

�Á�½|��®�y�¾ÌÀr¼Å� Á�Ê°Ë�Â·ÂË�Ì§�½|Ì��� �Y� | ]
�Ä]�ZÅ��ËZ»�M�ÄÌ¸¯�,d�Y{�]�dÆm�µÂ�v»�½|��Ã{Z»M
�d�Y{�]�¦¸fz»�ª�ZÀ»��{�{�°¸¼��½Y�Ì»�¾ÌÌ e��Â�À»

|¿|�� �� Ê���]� dÆm� ¾¼�� �{Â§�»� cZ¨�� Êy�]��
��Ë�� Á� Y�mY� Ê]ZË��Y� Á� {�°¸¼�� Z]� �^e�»� Ê°Ë�Â·ÂË�Ì§

,ZÅ�`ÌeÂ¿��d�Y{�]��yZ��Á�Ä¿Y{�{�°¸¼��ÉY�mY�Á{��{�
ÊÅ{�¶³�Ä¸u�»�Anthesis�½|Ì���Á���Maturity��Ä¿Â¼¿�

�ÊÅZÌ³�ÉZÅ��]�»�f»�®Ë�duZ�»�Ä]��±�]�Ê»Z¼e�¶»Z�
Ä¸^À��Á�ZÅ���c�¯��Å��{�Ê§{Z�e��Â��Ä]��Å�Y�°e�Ä���

¾Ì»��t����Y�­Y�Y�Á�k�¯�ÉZÅ�ÃZ´f�ËY��{���Ä]�ÄmÂe�Z]
Â§�»� cZ¨�� É�Ì³� Ã�Y|¿Y� ÉY�]� cZ¿Z°»Y� �{�dË{Á|v»��



���� ��Ä¸n»�����������¹Â¸��½ZÅZÌ³�Ê�Y���Ã�Á{�½Y�ËY��Ã�Z¼��,���,���� 

�Á{� �{� �¬§� �Â¯� ~»� cZ¨��É�Ì³� Ã�Y|¿Y� ,�®Ë�Â·ÂË�Ì§
�|Ë{�³� �Á|¬»�­Y�Y� Á�k�¯� ÃZ´f�ËY� ��d�Y{�]� Á� �]�¦¯

� |�� �c|»�ÉY�]� ZÅ� Ä¿Â¼¿��ÉZ»{�{�d�Z�����Äm�{�
� �b�� ,®�y� {Y�´Ìf¿Z��Ã{Z»� ¶¯� ½�Á� |À¿Z»� ÊeZ¨�

®�y���Z»ÂÌ]�ÊÅ{� ¶³� ½Z»�� �{��BWA� ��½Z»�� Á
½|Ì���BWM�ÊÅ{�¶³�½Z»���{�¶°¿Y|a�½�Á�,�PWA�,�

¶°¿Y|a� ½�Á�½Z»��{�½|Ì���PWM���{� Ä¿Y{� {Y| e� ,
Ä¸^À��KNS� �� ÁÄ¿Y{� ½�Á�GW� �t��� |uYÁ� �{�Ã�Y|¿Y�
�É�Ì³|¿|����

�cZ¨�� ÉÁ�� �Y� Ä¯� É�´Ë{� ÉZÅ��yZ�� ZË� cZ¨��
^�Zv»� ©Â§� Ä|¿|�e�Z^��|À�Y������Y|¬»�Ã{Z»�®�y�

µZ¬f¿Y�f§ZË//ÄZË��DMT�(Dry Matter Translocated)�
����{� ÊÅ{� ¶³� Ä¸u�»� �Y� ¶^«� ÃZÌ³� ÄfyÁ|¿Y� ºÆ��

Ä¿Y{� {�°¸¼�� ZË�CPAAG��Contribution of Pre-

Anthesis Assimilate to grain� ���Papakosta and 

Gagianse, 1991���Á����Ä¯�d�Y{�]��yZ��Y�Z]�Ã{Z¨f�
�¾ÌÌ e��Ë��µÂ»�§��Y|¿|�����

DMT = BMA - (BMM - GW)���Y|¬»�Ã{Z»�
®�y�µZ¬f¿Y�Äf§ZË���

 100� CPAAG % = (DMT / GW)��|��{�ºÆ��
µZ¬f¿Y�{|n»Ä¿Y{�{�°¸¼���{����

����  �®Ë�Â·ÂÌ]� {�°¸¼�
Ä¿Y{� {�°¸¼�� �� �(HI)�
d�Y{�]��yZ�� �

�d�Y{�]�Á�©Â§�cZ¨���Y�ZÅ�Ã{Y{�É�ÁM��¼m��Y��a
�ËZ»�M��ÃZ^f�Y� ÉZÅ� �¿ZË�YÁ� ÊÀ´¼Å� Ê���]� ½Â»�M,

�Ê�ËZ»�M�¦¸fz»�ÉZÅ��Ìv»� �Ä]� ¹Y|«Y��b��Á�¹Zn¿Y�
�\¯�»��¿ZË�YÁ�ÄË�ne�ÉY�]Ä¿Y{�{�°¸¼��|Ë{�³����ÄmÂe�Z]
� ½|�� �Y{� ÊÀ »� Ä]� �Ìv»� Z]� `ÌeÂ¿�� ¶]Z¬f»� �iY��{Á

�½{Â^¿��iÂ»�ÄnÌf¿�Ê»Z¼e��{�ZÅ�`ÌeÂ¿��{�°¸¼��¾Ì´¿ZÌ»
� �ZÌ »� ½YÂÀ�� Ä]� ZÅ� ½Z°»[Zzf¿Y� c�Á��Á� ��¾ÌÌ e

�ZÅ�`ÌeÂ¿��É�Y|ËZa�,{���¾ËY�Ê���]�Á���YÉZÅ�É�Z»M��
�Ê»Y�ÄË�ne(AMMI)Á�½Z»�¼Å��ÀË�³ÉY�]��Á�{�°¸¼��

É�Y|ËZa��Yield and Stability���Âe�Ã|��ÄWY�Y��Kang �
�1993���Ã{Z¨f�Y�ZÅ�`ÌeÂ¿��É�Y|ËZa�¾ÌÌ e�ÉY�]|����

 
µÁ|m��»�{�Â»�¹|À³�ÉZÅ�`ÌeÂ¿��|¯�Á�Ã�n��Ä ·Z����

Gen.no. Pedigree 

C-85-1 Shahryar��
C-85-2 C-80-4 
C-85-3 Ghk"s"/Bow"s"//90Zhong87/3/Shiroodi 

C-85-4 Ghk"s"/Bow"s"//90Zhong87/3/Shiroodi 

C-85-5 Mv22-77/Stepphon/3/mon"s"/Imu"s"//Falka/4/Zarrin 

C-85-6�� Mv17/Zrn��
C-85-7 Gaspard/Attila 

C-85-8 Eskina-9 

C-85-9 Emu"s"/Tjb84-1543//1-27-7876/Cndr/3/Azd//Tob/Chb 

C-85-10 Kal/Bb//Cj"s"/3/Hork"s"/4/Gascogne 

C-85-11 Appolo/4/Seri/Avd/3/Rsh//Ska/Afn/5/Pyn/Bau 

C-85-12 Bilinmiyan96.40 
C-85-13 ID#3870613/Saulesku14//90Zhomg158 

C-85-14 Cbrd//Asp/Blt��

C-85-15 Mv Suveges 

C-85-16 Mv Mambo 
C-85-17 Magor 
C-85-18 GK Miska 

� �
�Á�� �{½Z»�¼Å��ÀË�³���µÁ|m���� �`ÌeÂ¿����]� ZÅ

� Ä^e�� Z]� �Y|¬»� ¾Ë�f¼¯� �Y� Ä¿Y{� {�°¸¼�� \�u��Ze�
�Y|¬»� ¾Ë�f�Ì]� �� Ä^e����ËZ»�M� ¾ËY� �{�� ���z�»

��b���,�|¿|Ë{�³���f¼¯�`ÌeÂ¿��Ä¿Y{�{�°¸¼��¾Ì´¿ZÌ»��³Y



� �»½ZËÂ�Â�½Y�Z°¼Å�Á��Â§�»�cZ¨��Êy�]�Ê���]�®Ë�Â·ÂË�Ì§����� ���� 

�Y��f¼¯�¥ÔfyY�Z]�|ÅZ���º«��¾Ì´¿ZÌ»��Y�Y|¬»��®Ë�LSD�
�Z]��{Â]��{|��{�½Z�¿�Êe�Â���{�Á��Ã|��Ã{Y��¾Ì´¿ZÌ»�Ä¯

�¥ÔfyY�Z]�|ÅZ��º«��¾Ì´¿ZÌ»��Y��f�Ì]�`ÌeÂ¿��Ä¿Y{�{�°¸¼�
®Ë��Y��f¼¯�LSD,¶«Y|u��®Ë�LSD� Á�Á{�¶«Y|u�LSD��

�Z]�\Ìe�e�Ä]�{Â]��{Y|�Y��,��Á���|¿|��Ã{Y{�½Z�¿��tÌv�e
Ä^e�� Ä]� d^�¿�� �� ½M� �Y��aÃ|��tÌv�e� Ä^e���Å� ÉY�]�

`ÌeÂ¿��|Ë{�³� Ä^�Zv»� ��ª^���Á�Kang ��1993� ���Y�
É�Y|ËZa��¿ZË�YÁ Shuckla �1972���ZÅ�`ÌeÂ¿��É�Y|ËZa�ÉY�]

|��Ã{Z¨f�Y� ��{Y|�Y�Ä¯�c�Â��¾Ë|]���Á���Ä]�\Ìe�e�Ä]�
�¿ZË�YÁ�ÊÀ »�ÉZÅ��µZ¼fuY�t����{��Y{���¿ZË�YÁ��Á�|��{�

ÊÀ »� �Ì£�|�� Ã{Y{� �Y{� ��{�dËZÆ¿��½Y�Ì»�É�^m��¼m� Z]�
¸¼�� Ã|�� tÌv�e� Ä^e�� Á� É�Y|ËZa� {�°¸¼�� Ã�Z»M� ,{�°�Á

� É�Y|ËZa(YS)|Ë{�³� �z�»� `ÌeÂ¿�� �Å� ÉY�]���ÉY�]�
ÉZÅ�Y�§Y�¹�¿��Y�É�Z»M�ÉZÅ�ÄË�ne�Spss (Version 10) ��

Á SAS (Version 9) |Ë{�³�Ã{Z¨f�Y�� 

hv]�Á�lËZf¿��
�\¯�»��¿ZË�YÁ�ÄË�ne�µÁ|m�Ä]�ÄmÂe�Z]��µÁ|m��,�

� ¶]Z¬f»� ÉZÅ�iY� Á� `ÌeÂ¿�� �iY� ½Z°»µZ���Á�
µZ�`ÌeÂ¿��½Z°»|¿|�� �Y{�ÊÀ »� ��½|�� �Y{�ÊÀ »

µZ��¶]Z¬f»��iY`ÌeÂ¿�½Z°»��d�Y�¾ËY�Ã|ÀÅ{�½Z�¿
`ÌeÂ¿�� �iY� Ä¯½Z°»�cÁZ¨f»� �ËZ»�M� ÉZÅ� µZ�� �{�

Ã{Â]d�Y�����
�¶]Z¬f»� �iY� ½|�� �Y{� ÊÀ »� Ä]� ÄmÂe� Z]

µZ�`ÌeÂ¿�½Z°»��ZÅ� `ÌeÂ¿�� É�Y|ËZa� ¾ÌÌ e� ,
|�Z]� Ê»� É�Á��� ��¾ÌÌ e� Á� É�Y|ËZa� ÄË�ne� ¹Zn¿Y� ÉY�]

� �e�]Á� �Y|ËZa� ÉZÅ� `ÌeÂ¿��Á�ÉZÆÉ�Z»M��Ê»Y� ÄË�ne�
(AMMI)Á�� ½Z»�¼Å��ÀË�³� ÉY�]�Á� {�°¸¼�É�Y|ËZa��

�Yield & Stability�� ²¿Z¯��Kang,1993��Ã{Z¨f�Y�
|Ë{�³����

 
µÁ|m���Ä¿Y{�{�°¸¼��\¯�»��¿ZË�YÁ�ÄË�ne���Zf°Å��{�¹�³�Â¸Ì¯����{�¹|À³�ÉZÅ�`ÌeÂ¿����Ìv»���

��
��
��
��
��
��
��
��

����Áns�\Ìe�e�Ä]��ÊÀ »��µZ¼fuY�t����{�É�Y{�ÊÀ »��Ì£�Á�|��{��{�Y��
��

���Á��Ä//]�É�Y|//ËZa�Ä//Ë�ne�lËZ//f¿Kang��1993����{
��µÁ|m�������d/�Y�Ã|/��Ã{Y{�½Z�¿����������¹OÂ/e��/iY�Ä/]�Ä/mÂe�Z/]

��������]��eÓZ]�Ä¯�,�Á��¾ËY��{�É�Y|ËZa�Á�{�°¸¼����½M��Y|¬»�½{Â
����������Ã|ÅZ�/»�,|�Z]�Ê»�`ÌeÂ¿��½{Â]��e�[Â¸�»�Ã|ÀÅ{�½Z�¿

������Ã�Z¼��ÉZÅ�`ÌeÂ¿��Ä¯�|�����Á���������¾Ì´¿Z/Ì»�Z/]�\Ìe�e�Ä]�
��ÉZÅ{�°¸¼��������Á�����������Zf°Å��{�¹�³Â¸Ì¯��Á��¹OÂe��iY

�É�Y|//ËZa�Á�{�//°¸¼��YS����//]Y�]���¾Ë�//e�]�½YÂ//À��Ä//]�
���|¿|��ÊËZ�ZÀ��ZÅ�`ÌeÂ¿���������Ã�Z¼/��ÉZÅ�`ÌeÂ¿�����,����

��Á��������É�Y|ËZa�Á�{�°¸¼��¹OÂe�iY��Y|¬»�Z]��YS�����\/Ìe�e�Ä/]�
��Z//]��//]Y�]���,����Á������ÉZ//Å�`//ÌeÂ¿���Y��//a���Á����

���|¿{Â]�ZÅ�`ÌeÂ¿��¾Ë�e�]�����������ËZ/»�M�ÉZ/Å�`ÌeÂ¿��¾Ì]��{
���Ã�Z¼��`ÌeÂ¿��������������/]Y�]�É�Y|/ËZa�Á�{�°¸¼��¹OÂe��iY�Z]����

�ÌÌ¤e���]ZÀ»��É{Y�M�Äm�{��cZ ]�»��Â¼n»�¾Ì´¿ZÌ»��

½Z°»�������
��������  ns 

µZ��������
���������  ns 

½Z°»µZ��������
��������  ** 

�Y�°e�½Z°»µZ����������
�������  

�`ÌeÂ¿���������
�������  ** 

`ÌeÂ¿�½Z°»���������
�������  ns 

`ÌeÂ¿�µZ�������ns��� 
���������

`ÌeÂ¿�µZ�½Z°»�������**� ���
���������

Z�y���������
��������



���� ��Ä¸n»�����������¹Â¸��½ZÅZÌ³�Ê�Y���Ã�Á{�½Y�ËY��Ã�Z¼��,���,���� 

]//�À��Ä�////�ÌeÂ¿��½YÂ�////�]�`�////�f¼¯�Z�///�a�¾Ë��///�É�Y|ËZÀ�///Zfy///��Ä////|��µÁ|m�����
 

µÁ|m�����ZÅ�`ÌeÂ¿��É�Y|ËZa�Á�{�°¸¼��ÉY�]�½Z»�¼Å��ÀË�³��Á��Kang , 1993����

`ÌeÂ¿���
 

Ä¿Y{�{�°¸¼���
��¹�³Â¸Ì¯

�{Å�Zf°� 

Ä^e��
{�°¸¼� 

�Ä^e��tÌv�e
{�°¸¼� 

Ä^e��tÌv�e�
Ã|� 

É�Y|ËZa��¿ZË�YÁ 
½Y�Ì»��
É�Y|ËZa 

�¹YÂe��iY��Á�{�°¸¼
É�Y|ËZa�Ys����

� ������ ��� ��� � ����������� �� � 

� ���� �� � �� ��������� �� � 

� ���� �� � �� ����������� �� �� 

� ���� �� � �� ������������ �� � 

� ���� � �� � ��������� �� �� 

� ���� �� � �� ������������� �� �� 

� ���� �� � �� ��������� �� � 

� ���� �� � �� n.s��������� � �� 

� ���� � �� � n.s��
������ � � 

�� ���� � �� � ��������� �� �� 

�� ���� � �� � n.s��
������ � � 

�� ���� �� � �� ���������� �� ����
�� ���� � � �� n.s���������� � �� 

�� ���� � �� � ��������� �� �� 

�� ���� � �� � ��������� �� �� 

�� ���� �� � �� ���������� �� � 

�� ���� �� � �� ��������� �� � 

�� ���� � �� � n.s��
������ � � 

¾Ì´¿ZÌ» ����      ��
�  

LSD 0.05 ���       

��- n.s���µZ¼fuY�t����{�É�Y{�ÊÀ »�\Ìe�e�Ä]����Y{�ÊÀ »�Ì£�Á���
��

�Amini, et al��2008����ÉY�Ä^e��Ê´f�^¼Å�Ê���]�Z]
��Á�� ,{�°¸¼�Á� É�Y|ËZa� ¦¸fz»� ÉZÅ�f»Y�Za� ¾Ì]

Ì£�²¿Z¯��ZÌ »�Á�É|À]�Ä^e��É�f»Y�Za��YS��ÉZÅ�ZÌ »�Y��
�Á� ÓZ]� {�°¸¼�� Z]� ÉZÅ� `ÌeÂ¿�� �ÀË�³� ÉY�]� Ê^�ZÀ»

|¿{Y{��Ìz�e� �Y|ËZa��ÄË�ne� �Y� ¶�Zu� lËZf¿��Á�� Ä]��
AMMI��� µÁ|m����cY�ÌÌ¤e� �]ZÀ»� Ä¯� {Y{� ½Z�¿� ,

`ÌeÂ¿�� ¶]Z¬f»� �iY� Á� �Ìv»� Á�`ÌeÂ¿���Ì¿� Á� �Ìv»�
���ÊÀ »��ËZ»�M�µZ��Á{�ÉY�]�¶]Z¬f»��iY�Ê¸�Y�Ä¨·R»�

|¿|�� �Y{�Ê¸�Y� Ä¨·R»� ¾Ì·ÁY��(PCA1)� ���
��� � ��Á
� Ä¨·Â»� ¾Ì»Á{(PCA2)���� ���iY� cZ ]�»� �Â¼n»� �Y
`ÌeÂ¿��¶]Z¬f»�Ìv»��|¿{Â¼¿�ÄÌmÂe�Y����

��Y��Ì]� µ|»� �{� �Y{�ÊÀ »� Ä¨·Â»���� �Â¼n»� �{
����^e� Y�� Ê¸¯� cY�ÌÌ¤eZÅ� Ä¨·Â»� �ËZ�� Á� |¿{Â¼¿� ¾ÌÌ�
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�ÅZ¯��iY��Àe��]�Á��É{�°¸¼��»Ê�{Â����{��j¯Y�{�YÂ»�
{ÂmÁ�,�Àe��Y|¬»�µZ¬f¿Y�ÄfyÁ|¿Y�Ä«Z��Y��d^�¿�Ä]�
Y��Ë��,[Â¸�»��{�c�Â��¹|��{ÂmÁ�{Á|v»Ëd�½�z»�
Y�§YË��»Ê�|Å{��Yang & Zhang, 2005���{�°¸¼��Ä¿Y{�

¶�Zu��fÀ�Âf§�É�Zm�Á�µZ¬f¿Y�{|n»�{YÂ»�É�fÀ�Âf§�
Ã�Ìy}�Ã|���{�¹Y|¿Y�ÉZÅ�¦¸fz»�Ze�¶^«��Y�Ä¸u�»��ÂÆ��
­Z�]�Ê»�|À�Z]� ��{��ËY���ÄÀÌÆ]�ÃZÌ³�tÌm�e�Ê»�|Å{�

Ä¯��Y��fÀ�Âf§�É�Zm�ÉY�]��a�¯//½{��Ä¿Y{�ZÅ�Ã{Z¨f�Y�
|À¯�Y�Ë��¾ËY��Á��ÉY�]�ÃZÌ³�º¯�ÄÀË�Å��e�d�Y��µZ¬f¿Y�

{|n»�É|ÀËM�§�É��¿Y�ÃYÂy�d�Y�Ä¯�dÆm�É�Ì³Â¸m��Y�

�ÅZ¯��f�Ì]�{�°¸¼��Ä¸Ì�Â]�ÃZÌ³�{�Â»�Ã{Z¨f�Y��Y�«�
Ê»�{�Ì³��Êfu��{��ËY���ÄÀÌÆ]�Êf]Â����fÀ�Âf§�É�Zm�
Ä]�ÊËZÆÀe�½YÂe�½{�¯�a�Ä¿Y{�ZÅ�Y��,{�Y|¿�¾ËY�]ZÀ]��{�¾ËY�

�ËY���Ä]�½Y�Ì»�¯É�f¼�½|��a�Ä¿Y{�ZÅ�Ä]�µZ¬f¿Y�,{|n»�
Äf�]YÁ�d�Y��Blum, 1998����
��Royo et al��1999� �ºÆ��ÄfyÁ|¿Y�¶^«��Y��ÂÆ��
­Z�]�Y���{�½|��a�Ä¿Y{�Ä·Z°ÌfË�e�ÉZÅ�Ä¿Zf�»�����
|��{�Á�{��Ä·Z°ÌfË�e�ÉZÅ�Ã�ZÆ]����|��{���Y�³�Y{Á�Ã{�
ÄnÌf¿�É�Ì³�|¿{�¯�Ä¯��{�¹Z«�Y�Ä¿Zf�»��Ä]�d¸��

Ê���Ë{�Á�»ÄmYÂ��f�Ì]�Z]��Àe�ÉZÅ�,ÊËZÆf¿Y��fÀ�Âf§�
É�Zm��f�Ì]��ÅZ¯�Ê»�|]ZË�Á�¾ËY�]ZÀ]�LZ°eY�¾ËY�

`ÌeÂ¿��ZÅ�Ä]�µZ¬f¿Y�{|n»��f�Ì]��Y�`ÌeÂ¿��ÉZÅ�Ã�ZÆ]�
d�Y���

��

µÁ|m���Á�Ä¿Y{�{�°¸¼��¾Ì´¿ZÌ»���|��{�Á��Y|¬»�{�ÁM�]�ÃZÌ³�ÄfyÁ|¿Y��Ã�Ìy}¼�M�ÌcÔZÅ��Å|¸³��Y�¶^«�Ê·Z¬f¿Y�Ê�{�°¸¼��Ä]�Ä¿Y{�
�CAAPG %����ÃZ´f�ËY�Á{��{�Ä ·Z�»�{�Â»��¹|À³�ÉZÅ�`ÌeÂ¿���{�k�¯Á�­Y�Y��Ê�Y���µZ��Á{��{���������

`ÌeÂ¿��� �Ä¿Y{�{�°¸¼��¾Ì´¿ZÌ»
�kg/ha����

BWA 
(gr/m2� 

BWM 
�gr/m2� 

W 
(gr/m2� 

DMT��
� gr/m2� CAAPG % 

� �����  bcd 978.6 1512.6 683.7 149.7 21.9 
� ���� abcd 797.1 1358.0 677.9 117.0 17.3 
� ���� a 1106.8 1535.9 709.1 280.0 39.5 
� ����  abcd 895.8 1381.8 642.5 156.5 24.4 
� ����  d 933.9 1297.7 649.8 285.9 44.0 
� ����  a 971.6 1523.9 635.3 83.0 13.1 
� �����  abc 993.2 1475.4 656.9 174.7 26.6 
� ���� abcd 1019.6 1371.3 619.4 267.6 43.2 
� ����� bcd 884.6 1328.9 623.3 179.0 28.7 
�� ���� d 868.4 1388.1 615.4 95.7 15.6 
�� ����  bcd 957.2 1383.3 606.2 180.0 29.7 
�� ���� ab 920.4 1539.8 693.9 74.6 10.7 
�� ���� abcd 889.4 1392.3 638.0 135.1 21.2 
�� ����� bcd 954.5 1352.9 598.7 200.3 33.5 
�� ���� cd 803.7 1180.4 563.0 186.3 33.1 

�� ���� abcd 822.8 1189.7 583.5 216.6 37.1 

�� ���� abcd 771.5 1069.9 541.1 242.8 44.9 
�� ���� bcd 793.0 1122.0 569.8 240.8 42.3 

DMT: �Y|¬»��Äf§ZË�µZ¬f¿Y�®�y�Ã{Z»   ,  BWA: �½Z»���{��Z»ÂÌ]�¶¯��Y|¬»ÊÅ|¸³   , BWM: ½|Ì���½Z»���{��Z»ÂÌ]�¶¯��Y|¬» 
GW: �Ä¿Y{{�°¸¼��Ä¿Y{�½�Á����{�t��|uYÁ��{�ÃZ´f�ËY�  , CPAAG%: �|��{Ä¿Y{�{�°¸¼���{�ÊÅ{�¶³�Y�¶^«�ÃZÌ³�ÄfyÁ|¿Y�ºÆ���{|n»�µZ¬f¿Y����  

¦·Y��,Ä]Z�»�¥Á�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ»��µZ¼fuY�t����{���|Àf�Ì¿��Y{�ÊÀ »�|��{��¾°¿Y{�½Â»�M��[��{�°¸¼��¾Ì´¿ZÌ»�Ä]��Â]�»�Ä¿Y{�{�°¸¼��
����Ìv»���Á�½Z°»���µZ�����ZÅ��yZ��Á�É�Ì³�Ã�Y|¿Y�cZ¨���ËZ��Ê·Á�|�Z^Ì»�cZ�Ô�Y��Z�Y��]�Ã|��{�ÁM�]�É���Ìv»����Á�½Z°»��µZ�����

�|�Z^Ì»���
�

�Z]� Ä¿Y{� {�°¸¼�� Ã{Z�� Ê´f�^¼Å� \WY��� Ä^�Zv»
Â§�»�cZ¨��Êy�]���®Ë�Â·ÂË�Ì§¯Zu�Ê�Y�{ÂmÁ�^e�Y�Z�Á�

´f�^¼Å�Êd^j»�Á�À »�Ê,�Y{�]Ì¾�{�°¸¼��Ä¿Y{�Z]�eZ¨��Ê
½Âr¼Å�� ®�y� Ã{Z»� ¶¯� ½�Á�{�°¸¼��®Ë�Â·ÂÌ]� ���{



� �»½ZËÂ�Â�½Y�Z°¼Å�Á��Â§�»�cZ¨��Êy�]�Ê���]�®Ë�Â·ÂË�Ì§����� ���� 

�½|Ì���½Z»��BWM���**���
�r = �,��Z»ÂÌ]�¶¯�½�Á�
�ÊÅ|¸³�½Z»��{�BWA���**��
�r = ���{� Ä¸^À��½�Á� ,
� ½|Ì��� ½Z»��SWM���**��
�r = ���{� ¶°¿Y|a� ½�Á� ,
� ÊÅ|¸³� ½Z»��PWA���*��
�r = ���{� Ä¿Y{� {Y| e� Á�

Ä¸^À����  ��
�r = ��{Â]�cZ¨��Z]�Ä¿Y{�{�°¸¼��¾Ì]�Ê·Á�
� d�Y{�]��yZ��HI�) ��
�r =-���{� ¶°¿Y|a� ½�Á� Á�

�½|Ì���½Z»��PWM� �)���
�r =- ��Ê¨À»�Ê´f�^¼Å�
d�Y{� {ÂmÁ� �Y{�ÊÀ »� �Ì£Á��Zf¿Ël��Ê´f�^¼Å�\WY���

Àr¼ÅÌ¾�½Z�¿�{Y{�Ä¯µZ¬f¿Y�|��{Á�Ä¿Y{�{�°¸¼��¾Ì]��
� {|n»�CPAAG %� ���Y{� ÊÀ »Á� Ê¨À»� Ê´f�^¼Å� �Ì¿

�*��
�r =- �d�Y{� {ÂmÁ��Zf¿�Ël�YË¾�¬veÌª���Ê���]
cZ¨��¾Ì]�Ê´f�^¼Å�\WY����Z]�Äf§ZË�ZÅ�É��Y�ÊZaree�
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{|n»�µZ¬f¿Y���Á�{�°¸¼��Ä¿Y{���Y�³�{Â¼¿��Ä�]Y��Ê¨À»�
¾Ì]�ÄfyÁ|¿Y�¶^«��Y�Ã{�³�Ê¿Z�§Y�Á�{�°¸¼��Ä¿Y{�
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�cZ¨��É�Ì³�Ã�Y|¿Y�ÉY�]�cZ¿Z°»Y��{�dË{Á|v»�Ä]�ÄmÂe
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k�¯�Á{�¾ËY�cZ�Ô�Y� �Y� Á� |Ë{�³�É�Ì³� Ã�Y|¿Y�­Y�Y� Á�

|��Ã{Z¨f�Y��ÃZ´f�ËY�� Ê¸¯��Â�]�¶�Zu�lËZf¿��Z�Y��]�
� É�Y|ËZa� Ê���]� �Y���d¨�� �{� Ä ·Z�»� {�Â»� `ÌeÂ¿��

� Ã�Z¼��ÉZÅ�`ÌeÂ¿��\Ìe�e� Ä]� ,� Ä¿Y{� {�°¸¼��� Á����]�
��e�]� � É�Y|ËZa� Á� {�°¸¼�� ÉY�]� ½Z»�¼Å��ÀË�³��Z�Y

|¿{Â]Á��Á���Z�Y� �]�� Ê»Y� ÄË�ne��AMMI� ��`ÌeÂ¿�
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Ê¿Z�§Y�Ã{�³�Ä¸u�»��Y�¶^«{�°¸¼���{���%CPAAG��Á�
�Y|¬»�Ã{Z»�®�y�µZ¬f¿Y�Äf§ZË��DMT���Ì¿� ÊËÓZ]�

|¿{Â]� �Y{�Ây�]� ��`ÌeÂ¿�� [Ây� É�Y|ËZa� Ä]� ÄmÂe� Z]� Y~·
�Ã�Z¼��ÉZÅ�Á���®Ë��Y�ZÆ¿M�ÉÓZ]�{�°¸¼��¾Ì´¿ZÌ»�Á���

�¥��� �Y� ZÆ¿M� {|n»�µZ¬f¿Y� �Y� Ã{Z¨f�Y�¶Ì�¿Zfa� Á�¥��
�ÉZÅ�`ÌeÂ¿��½YÂÀ�� Ä]� Y�� ZÅ�`ÌeÂ¿��¾ËY�½YÂfÌ»� � �´Ë{

a�Á��e�]{Â¼¿�Ê§� »��Y|ËZ� ��¶�Zu�lËZf¿�Ä¯�¾ËY�{ÂmÁ�Z]
�ÉZÅ��Á���Y�Ê»Y�Á�½Z»�¼Å��ÀË�³���{�Ê���]�¾ËY��{

�Ä°ÀËY�Ê·Á�,�|¿�Y{�d¬]Z�»�ºÅ�Z]��Ì]�Á�º¯�,�Ê¸¯�d·Zu
�¾Ì]�µZu�Ä]�Ze�d�Y��fÆ]�É�Y|ËZa�ÄË�ne�ÉY�]��Á��¹Y|¯
��³�sÔ�Y��Å�Á�d�Y�Ã|�¿�¶�Zu�Ê¸¯�d¬§YÂ»�¾Ì¬¬v»

¸�� Á� �ËY��� Ä]� ZÀ]�ZË� ,� ZÅ� �Á�� �Y� Ê°Ë� �Y� {Ây� Ä¬Ì
�Ê»�Ã{Z¨f�Y�É�Y|ËZa�{�ÁM�]�ÉY�]�ZÅ��Á���Y�ÉY�Ä�Â¼n»

|À¯���Á�ªÌ¬ve�¾ËY��{�Ã|»M�d�{�Ä]�ÉZÅ�Äf§ZË�Ä]�ZÀ]�Z»Y
�¶Ì·{�Ä]�½Z»�¼Å��ÀË�³��Á��,�¶Ì¸ve�Á�ÄË�ne�¶uY�»
�Ä]�É�Y|ËZa��]�ÃÁÔ��Á�{�Y{�É�e�É{�]�Z¯��Ì�¨e�Ä¯�½M

{� ÄmÂe� ½Z»�¼Å� �Ì¿� {�°¸¼���iY� Ä¯� Ê «YÂ»� �{� Á� {�Y
`ÌeÂ¿�� ¶]Z¬f»� d�Y� �Y{� ÊÀ »�Ì£� ½Z°»��¾ËY� �{� Ä¯

d�Y�¾ÌÀq�¾ËY�,��Ì¿��ËZ»�M����|À¯�Ê»�¶¼��ªÌ«{��Ì¿�,
|�� Ã{Y{��Ìz�e�É�fÆ]��Á��� Ê§��� �Y� Ê·Á��¾ËY� �{

��Å�ÉY�]�|ËZ]�Á�|�Z]�Ê»�{ZË��ZÅ�½Z°»�{Y| e�Ä¯�,�ªÌ¬ve
»�Y��ÊbÌeÂ¿��Ä¬�À»{�¯�Ê§� ��Ê�Â�y�É�Z³�Z����Á��

�ÄË�ne�Á��¿ZË�YÁ�ÄË�ne��Y�Ê^Ì¯�e�Ä°ÀËY�d¸��Ä]�Y��Ê»Y
��Y� Y��Ê�ËY�§Y��¿ZË�YÁ� Á�|�Z]�Ê»�Ê¸�Y�ÉZÅ� Ä¨·R»� Ä]
{Â�� Ê»� ÄÌ�Âe� {�Z�� Ê»� Y|m� �Ë~a� [��� �¿ZË�YÁ��

�Ê�Â�y� É�Z³�Z�� Ê���]� ¥|Å� ÄqZÀq� �´Ë{� c�Z^ ]
|�Z]�Ê»�Ê»Y��Á���Y�Ã{Z¨f�Y��]�ÄÌ�Âe�|�Z]� �Gauch 

and Zobel��1988����Ä¯�|¿{�¯���Y�³��Ì¿lËZf¿ ¶�Zu 

�Y ÄË�ne AMMI �{ dËY|Å Ä»Z¿�] Ä]�ÉZÅ É{Y�¿ |Ì¨» 

Ã{Â] Á Ä] �³{Y�¿ Y� [Zzf¿Y��{ �Ìv» ZÅ Á `ÌeÂ¿� ÉZÅ �Z]
É�Z³�Z� Ê�Â�y Á Ê»Â¼� ®¼¯ Ê» |À¯���

��
��

REFERENCES 
1. Amini, A., Vahabzadeh, M., Afiuni, D., Saberi, M.H., and Tabatabaei, M.T. (2008).  Study of adaptation 

and grain yield stability of wheat genotypes in salt affected regions of Iran. In: Proceeding of the 18th 
EUCARPIA General Congress, 9-12 Sept. Valencia, Spain. 



���� ��Ä¸n»�����������¹Â¸��½ZÅZÌ³�Ê�Y���Ã�Á{�½Y�ËY��Ã�Z¼��,���,���� 

2. Annicchiarico, P., Russi, L., Piano, E., and Veronesi, F. (2006). Cultivar adaptation Across Italian 
locations in four turf grass species. Crop Science 46, 264�272. 

3. Annicchiarico, P.(1997). Joint regression vs. AMMI analysis of genotype-environment Interactions for 
cereals in Italy. Euphytica 94, 53�62. 

4. Askar, M., Yazdansepas, A., and Amini, A. (2010). Evaluation of winter and facultative bread wheat 
genotypes under irrigated and post-anthesis drought stress conditions. Seed and Plant Improvement 
Journal.26-1(3), 313-329. 

5. Blum, A. (1998). Improving wheat grain filling under stress by stem reserve mobilization. Euphytica, 
100, 77 � 83. 

6. Damavandy Kamali,S.,Babaian Jelodar,N. and Alishah,O. (2011). The assessment of adaptability and 
stability of yield on cotton cultivars by using uni-parametric, non parametric and AMMI models. Iranian 
Journal of Field Crop Science, 42(2), 397-407. (In Farsi).   

7. Ebdon, J. S., and Gauch, H. G. (2002a). AMMI analysis of national turfgrass Performance trials. I. 
Interpretation of genotype by environment interaction. Crop Science 42, 489�496. 

8. Ebdon, J. S., and Gauch, H. G. (2002b). AMMI analysis of national turfgrass Performance trials. II. 
Génotype recommandation. Crop Science 42, 497�506. 

9. Fattahi, F. and Yossefi, A. (2006). Evaluation of yield stability of barley genotypes (Hordeum 
voulgareL.) using repeatable stability parameters and pattern analysis of AMMI model. Iranian Journal 
of Agriculture Science, 37-1(2), 317�326. (In Farsi) 

10. Fehr,W.R.1978. Plant Breeding. pp, 119-155 Academic Press New York. 
11. Gauch, H. G. (1992). Statistical Analysis of Regional Yield Trials: AMMI Analysis of Factorial Designs. 

Elsevier, Amsterdam, the Netherlands. 
12. Gauch, H. G., and Zobel, R. W. (1988). Predictive and postdictive success of statistical analysis of yield 

trials. Theoretical and Applied Genetics 76, 1�10. 
13. Grausgruber, H., Oberforster, M., Werteker, M., Ruckenbauer, P., and Vollmann, J. (2000). Stability of 

quality traits in Austrian-grown winter wheats. Field Crops Research 66, 257�267. 
14. Hassanpour.S.R.(2011). Study on effects of sowing dates and terminal drought stress,�on grain yield and 

morpho-physiological traits of newly improved bread wheat (Triticum aestivum L.) genotypes at Karaj 
region. M.Sc.Thesis. Varamin-Pishva Azad University 

15. Kang, M.S. (1993). Simultaneous selection for yield and stability in crop performance trials: 
consequences for growers. Agron. J. 85, 754-757. 

16. Kaya, Y., Palta, C. and Taner, S. (2002). Additive main effects and multiplicative interactions analysis of 
yield performances in bread wheat genotypes across environments. Turk. J. Agric. For. 26, 275�279. 

17. Mahfoozi, S., Amini, A., Chaichi, M., Jasemi, S.Sh. Nazeri, M., Abedi-Skooii, S., Aminzadeh, G., and 
Rezaei M. (2009). Study on grain yield stability and adaptability of winter wheat genotypes using 
different stability indices under terminal drought stress conditions. Seed and Plant 25 (1), 65-82 (In 
Farsi). 

18. Mohammadinejad, G. and Rezai, A. M. (2005). Analysis of genotype×environment interaction and study 

of oat (Avena sativa L.) genotypes pattern. Agriculture and Natural Resources, 9(2), 89�107. (In Farsi). 
19. Mohammadi, R., Pourdad, S. S., and Amri, A. (2008). Grain yield stability of spring Safflower 

(Carthamus tinctorius L.). Australian Journal of Agricultural Research 59, 546�553. 
20. Moreno-Gonzalez, J., Crossa, J., and Cornelius, P. L. (2004). Genotype × environment Interaction in 

multi-environment trials using shrinkage factors for AMMI models. Euphytica 137, 119�127. 
21. Paolo, A. (2002) .Genotype×environment interaction, challenges and opportunities for plant breeding 

and cultivar recommendations. Plant Production, paper no.174.FAO, Rome. 
22. Royo, C., Voltas, J. and Romagosa, I. (1999). Remobilization of pre-anthesis assimilates to the grain 

only and dual purpose triticale. Agron. J., 91, 312-316. 
23. SAS.Inst. Inc. (1989). SAS/STAT User�S Guide. Ver, 6, Fourth Edition, vol. l. Cary, NC. 
24. Shahmohammadi, M., Dehghani, H. and Yossefi, A. (2004). Additive main effect and multiplicative 

interaction analysis (AMMI) in barley (Hordeum voulgare L.) genotypes. Seed and Plant, 20(4), 405 �
416. (In Farsi) 

25. Sivapalan, S., Brien, L., Ferrara, G., Hollamby, J. G., and Barclay, P.J. (2000). An adaptation analysis of 
Australian and CIMMYT/ICARDA wheat gemplasm in Australian production environments. Australian 
Journal of Agricultural Research 51:903-915. 

26. Shukla, G. K. (1972). Some statistical aspects of partitioning genotype-environmental components of 
variability. Heredity 29: 237�245. 

27. Stoskopf, N.C., D.T. Tomes, and B.R. Christie. (1993). Statistical application and field plot technique in 
plant breeding. pp. 153-173. In: N.C. Stoskopf, D.T. Tomes, and B.R. Christie (eds.) Plant Breeding 
Theory and Practice. Westview Press. 



� �»½ZËÂ�Â�½Y�Z°¼Å�Á��Â§�»�cZ¨��Êy�]�Ê���]�®Ë�Â·ÂË�Ì§����� ���� 

28. Suadric, A., Simic, D., and Vratric, M. (2006). Characterization of genotype by Environment 
interactions in soybean breeding programmes of southeast Europe. Plant Breeding 125, 119�125. 

29. Van Ginkel, M., R. Trethowan, and B. Cukadar.(1998). A guide to the CIMMYT bread wheat program. 
CIMMYT, Mexico. 

30. Yang, J. and Zhang, J. (2005). Grain filling of cereals under soil drying. New Phytologist 169, 223-236. 
31. Yan, W., Hunt, L. A., Sheng Q., and Szlavnics, Z. (2000). Genotype evaluation and Mega-environment 

investigation based on the GGE biplot. Crop Science 40, 597�612 
32. Yazdansepas, A. (1997). Studies of the stability, heritability, components and sub-components of harvest 

index in wheat. Ph.D. thesis, University of Guelph, Canada. 
33. Zaree, S. (2009). Evaluation and study on genetic diversity for morpho � physiological and agronomic 

traits associated with terminal drought stress of Iranian local bread wheat genotypes. M.Sc. Thesis. 
Science and Research Branch of Islamic Azad University 

34. Zobel, R.W. and Gauch, H.G. (1996).AMMI analysis of yield trials.pp.88-122.In: M.S.Kang and H. 
Gauch (eds.), Genotype by environment interaction.CRC Pub., Boca Raton, Florida. 


