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�d�̄|�|¿.c�̄�cZ ]Y�ZÅ�×���¶»Z��c�̄��Å�Á��f»��

�¶�YÂ§�Ä]�É�f»�Á{�¦Ë{����Êf¿Z��ÉY�]�¾ÌÀr¼Å�Á��f»
c�̄�¾Ì]�Ä̧�Z§�ÄÌ�Zu�cY�iY�¥~u��ÁZn»�ÉZÅ���

Êf¿Z���f»��¿��{|��Äf§�³.��{�d�̄YÁYË�¾Ë{�Á�§�¶�����
]�ÁÄ��Y|¬»����¹�³Â̧Ì̄��~]��Zf°Å��{¹Zn¿Y�|�.�Ä»Z¿�]

�ÄÌ�Âe�Á�­Zy��ËZ»�M��Z�Y��]�É{Â̄�Á�[M�cZ¬Ì¬ve
�½Y�Ì»�Ä]�Á�­Zy�����cZ̈�§�{Â̄��Zf°Å��{�¹�³Â̧Ì̄

|Ë{�³�¥��»�µÁY�µZ���{�¹ÂÌ¿Â»M.��Ä���»�d�Y{�cZÌ̧¼�
�É�ZÌ]M�Á�d]Â¿�|Àq��{�¾ÌmÁ�¶»Z�)��{��Z]Á{�c�Â��Ä]

Ê]M��ËZ»�M�ÉY�]�Äf̈Å(�ÉY�]¹Z¼e��ZÅ�Y�°e�Á�ZÅ�Z¼Ìe�Ä]
|Ë{�³�¹Zn¿Y�dyYÂÀ°Ë�c�Â�.Ã�Y|¿Y�Ì³�Ê¼̄�cZ̈��É

�Ê���]�{�Â»��Y�°e�Á��Z¼Ìe�,�ËZ»�M�®Ì°̈e�Ä]¹Zn¿Y�Á
Ã{Y{��{�Ä�Â]�»�ÉZÅµÁ|mZÅ¹�§�ÁÃ|��ÄÌÆe�ÉZÅ��d̂i

|Ë{�³.
Ä¿Â¼¿�,c�̄��Å�Ä§Â̧��d�Y{�]�½Z»���{�¾ÌÌ e�ÉY�]�ÉY

Ã�Y|¿Y�Á�Ä§Â̧��®�y�Ã{Z»�cZ̈��É�Ì³�dÌ̈Ì̄�Ä]��Â]�»
Ä§Â̧�,º�Å�¶]Z«�®�y�Ã{Z»�|��{)Dry Matter

Digestibility([M��{�µÂ̧v»�ÉZÅ|À«�|��{�,)Water

Soluble Carbohydrates(,�¹Zy�¾ÌXeÁ�a�|��{)Crude

Protein(�,Ã�YÂË{�|��{Ê¼Å�ÉZÆÀ»�Ê·Â̧��·Â̧�)Acid

Detergent Fiber(,�¶̄��f�̄Zy�|��{)Total ASH(�Á
¹Zy�̂Ì§�|��{)Crude Fiber(�Á�®�y��Y��a�Á�ÄÌÆe
½{Â¼¿�[ZÌ�M,��ÃŹ�ËZ»�M�Ä]cZ¬Ì¬ve��½��®¿Z]»R�Ä��

�Â�̄��eY�»�Á�ZǼ̧Àm�cZ¬Ì¬ve�|��µZ��Y.��Á��®ÌÀ°e
¦Ì��®Ë{�¿��»�«�½Á{Z»�ÊnÀ�(NIR)��Z�Y��]µ|»��ÄWY�Y
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��Âe�Ã|�Jafari�½Y�Z°¼Å�Á)����(ÁJafari)����(
�{�Â»�Ê̈Ì̄�cZ̈���Ë{Z¬»�¾ÌÌ e�ÉY�]d§�³��Y�«�Ã{Z̈f�Y.

�ÂÀe�½Y�Ì»�¾ÌÌ e�ÉY�]�Ì̀eÂ̄Y�¾Ì]d�Z̄��Ìv»�Á�ZÅ
)ºË{�Á�Ê]M(�̀ÌeÂ̄Y�¶]Z¬f»��iY�{ÂmÁ�¾ÌÀr¼Å�Á×���Ìv»

Ê¬Ì̧̈e��¿ZË�YÁ�ÄË�ne�,Ê���]�{�Â»�cZ̈����¿��Y�d�Z̄
)Pooled Analysis(�]Ã{Y{�ÉÁ��µZ¼�Y�ZÅ|�.�­�{�ÉY�]

Ê���]�{�Â»�ÉZÅ�Ì¤f»�¾Ì]��Ẑe�Y,��¾Ì]�Ếf�̂¼Å�\ËY��
{�ÁM�]�ZÆ¿M�|��¹Z³�Ä]�¹Z³�Ê¿ÂÌ��³����Y�]�¾ÌÀr¼Å�Á

)Stepwise Regression(��Á��]Ze��Ì¤f»�Ä§Â̧��{�°̧¼�
®�y¹Zn¿Y�Ê���]�{�Â»�cZ̈���]�|�.�¾ÌÀr¼Å

Ì̀eÂ̄Y�cZ̈���Zv·��Y�ªÌ¬ve�¾ËY��{���b�Y�¦̧fz»�ÉZÅ
Ä�Ây�ÄË�ne�Ã�Ì¤f»�|Àq��Á��É�Ì³�Z°]�Z]�Ê���]�{�Â»YÉ

)Cluster analysis(�Á��Z]ÊeZ¬̂�(Hierarchical)��Z]
��Y�Ã{Z̈f�Y�§Y�|ÀËÊ ¼ne(Agglomeration)��¹Z£{Y�Á

ÃÁ�³Ä̧�Z§���Âf»�\�u�]�ZÅÊ�|Ì̧«Y)Groupe

average linkage(�ÃÁ�³|Ë{�³�É|À].�¦̧fz»�¶uY�»��{
Ä»Z¿�]��Y�ªÌ¬ve�¾ËY�É�Z»M�¶Ì̧ve�Á�ÄË�ne�¦̧fz»�ÉZÅ

¹�¿��É�Y�§Y�|À¿Z»Excel�,SPSS�,MSTAT-C�ÁMINITAB�
�Ã{Z̈f�Y|�.

Ã�Z¼��µÁ|m�-�ÉZÅ�̀ÌeÂ̄Y�cZ�z�»���b�Y�ªÌ¬ve��{�Ä ·Z�»�{�Â»
�|̄
Ì̀eÂ̄Y

Ì̀eÂ̄Y�LZ�À»�|̄
Ì̀eÂ̄Y

Ì̀eÂ̄Y�LZ�À»½Y�Ì»
½Zf�Y½Zf��Æ�½Zf�Y½Zf��Æ�Ä �Y

�¶Ì]{�YµZz̧y)cY{Z��ÄËÁY�(��Ê]�£�½ZnËZ]�}MÄÌ»Á�Y)Z¿YÂ̧Ì�(
�¶Ì]{�Y½Zm�³�ÉZf�Á���½Zf�{�̄k|ÀÀ�
�Ê«���½ZnËZ]�}M[Y������̂·Y�Y�̄�Ȩ̂a
�Ê«���½ZnËZ]�}M�ÅY��½Zf��·��{ẤÌ·Y�
�Ê«���½ZnËZ]�}M�Ë�Å��½Zf��·Z¿�Y�
�½Y|¼Å{Z]M|�Y��ÃZ�¿Z»�̄�z�»Z¿
�É�̄�»­Y�Y��½ZÆ̈�Y)¹.c.Ã{Y���Ì̈�({Z]M�eÂ̂̄
�É�̄�»¾Ì¼y���Ê«���½ZnËZ]�}M�Æ��}M
�Ê«���½ZnËZ]�}M[ZÀ]��½Zf�{�̄{Z]M�gZÌ£�,Ã�|¿YÂË{
��½ZÆ̈�Y�Z�¿YÂy���ÃZ�¿Z»�̄ÃZ�¿Z»�̄
��½Y�Æe|¿ÁZ»{���Æ��½Á|Ë�§�,½ZÆ̈�Y�Æ��½Á|Ë�§100 GY
��Ê«���½ZnËZ]�}M½Z«��Á���Æ��½Á|Ë�§�,½ZÆ̈�Y�Æ��½Á|Ë�§150 GY
��ÃZ�¿Z»�̄��¬À�)Ä¿Z̄{�³�(���Æ��½Á|Ë�§�,½ZÆ̈�Y�Æ��½Á|Ë�§200 GY
��ÃZ�¿Z»�̄��¬À�)Ä¿Z̄{�³�(���Z�¿YÂy�,½ZÆ̈�Y�Z�¿YÂy100 GY
���{Z]M�¹�y)�Ë�̂e(½ZnËZ]�}M��Y�Ê·Z��Y���Z�¿YÂy�,½ZÆ̈�Y�Z�¿YÂy150 GY
��½ZÆ̈�Y�Æ��½Á|Ë�§����Z�¿YÂy�,½ZÆ̈�Y�Z�¿YÂy200 GY
��½Zf��·��{ẤÌ·Y���¾Ì¼y�,É�̄�»�¾Ì¼y�100 GY
��½Zn¿���z�»Z¿��¾Ì¼y�,É�̄�»�¾Ì¼y�,É�̄�»�150 GY
��½Zf��·��{ẤÌ·Y���¾Ì¼y�,É�̄�»�¾Ì¼y�200 GY
��½ZÆ̈�Y�Æ��½Á|Ë�§����¬À��,ÃZ�¿Z»�̄)Ä¿Z̄{�³�(�¬À�)Ä¿Z̄{�³�(100 GY
��½ZÆ̈�Y½|Ë�§���¬À��,ÃZ�¿Z»�̄)Ä¿Z̄{�³�(�¬À�)Ä¿Z̄{�³�(150 GY
��½ZÆ̈�Y�Z�¿YÂy����¬À��,ÃZ�¿Z»�̄)Ä¿Z̄{�³�(�¬À�)Ä¿Z̄{�³�(200 GY
��É�̄�»¾Ì¼y�����{ẤÌ·Y�,½Zf��·���{ẤÌ·Y�100 GY
��Ê]�£�½ZnËZ]�}MÄÌ»Á�Y����{ẤÌ·Y�,½Zf��·���{ẤÌ·Y�150 GY
��Ê]�£�½ZnËZ]�}M[MÁ|¿ZÌ»����{ẤÌ·Y�,½Zf��·���{ẤÌ·Y�200 GY
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�Ê]M��/���ºË{��ËY����{�Á��/�(�ÃZÌ³��Z̈e�Y���Âf»�,

�µ{Z »��/���Êf¿Z��f»)�Ê]M��ËY����{��/�����{�Á
�ºË{��ËY����/���Êf¿Z��f»(,�c�̄��{�Ȩ̂�Y�Ä«Z��{Y| e

��]Y�]��/����{|�)�Ê]M��ËY����{��/������ËY����{�Á
�ºË{��/���|�{(�µ{Z »�Ä«Z��Ä]�±�]�Ê¿�Á�d̂�¿�,��/�

)�Ê]M��ËY����{��/���ºË{��ËY����{�Á��/�(�|��{�,

�µ{Z »�­|Ì̈��Ä]�Ê³{Â·M���ÃZÌ³�®�y�½�Á���Âf»�,|��{
��]Y�]��/��¹�³)�Ê]M��ËY����{��/��ºË{��ËY����{�Á
��/��¹�³(�,®�y�Ä§Â̧��{�°̧¼��µ{Z »�c�̄��/����
¹�³)�Ê]M��ËY����{��/������{�Á�ºË{��ËY����/���
¹�³(�µ{Z »�º�Å�¶]Z«�®�y�Ã{Z»�,��/���|��{)��{

�Ê]M��ËY����/����ºË{��ËY����{�Á��/���|��{(�,
�µ{Z »�¹Zy�¾ÌXeÁ�a��/���|��{)�Ê]M��ËY����{��/���
�ºË{��ËY����{�Á��/���|��{(��]Y�]�¹Zy��̂Ì§�,��/���

|��{)�Ê]M��ËY����{��/����ºË{��ËY����{�Á��/���
|��{(�,�µ{Z »�[M��{�µÂ̧v»�ÉZÅ|À«��/���|��{)��{

�Ê]M��ËY����/����ºË{��ËY����{�Á��/��|��{(�,�
�|��{ADF�µ{Z »��/���|��{)�Ê]M��ËY����{��/���

�ºË{��ËY����{�Á��/���|��{(��ºÅ�¶̄��f�̄Zy�|��{�Á
�µ{Z »��/��|��{)�Ê]M��ËY����{��/���ºË{��ËY����{�Á

��/��|��{(�{Â].

�µÁ|m�-�Ã�Z»MÌ̀eÂ̄Y��{�Ê���]�{�Â»�cZ̈��Ê̈Ì�Âe�ÉZÅËZ»�M��{���b�Y�ÉZÅ��ÉZÅ�ºË{�Á�Ê]M

�¹Z¿d̈�
Ä¿Z�¿�|uYÁ��ËZ»�MÊ]M�ËZ»�M�ºË{Ȩ̂̄

É�Z�fyY�nÀ�¶«Y|u�j̄Y|u¾Ì́¿ZÌ»¶«Y|u�j̄Y|u¾Ì́¿ZÌ»¶«Y|u�j̄Y|u¾Ì́¿ZÌ»

c�̄��{�ÃZÌ³�{Y| eP/Pt{|��/���/����/����/��/����/���/��/����/��
ÊÅ|̧³�Ze�ÉZÅ�Á�FD�Á��/���/����/���/���/����/���/���/����/��

ÃZÌ³�Ê]Y{Z�VÄ̂e�ÉY��/���/���/���/���/���/���/���/���/�
ÃZÌ³��Z̈e�Y���Âf»PHf¿Z��f¼Ì�/���/���/���/���/���/���/���/���/��

c�̄��{�Ȩ̂�Y�Ä«Z��{Y| eMS/Pt{|��/���/����/����/��/����/���/��/����/���
Ä«Z��Ä]�±�]�Ê¿�Á�d̂�¿L/S-��/���/���/���/���/���/���/���/���/�
­|Ì̈��Ä]�Ê³{Â·M�|��{DR|��{��/���/���/���/���/���/���/���/���/�

ÃZÌ³�®�y�½�ÁPDW¹�³��/���/���/���/���/���/���/���/���/�
®�y�Ä§Â̧��{�°̧¼�c�̄DFY¹�³�/���/����/����/���/����/���/���/����/���

º�Å�¶]Z«�®�y�Ã{Z»�|��{DMD|��{�/���/���/���/����/���/���/���/���/��
¹Zy�¾ÌXeÁ�a�|��{CP|��{�/���/���/���/���/���/���/���/���/��

¹Zy��̂Ì§�|��{CF|��{�/���/���/���/���/���/���/���/���/��
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�µZ¼fuY�t����|��{�ë�Y���Âf»�cZ̈���Zv·��Y�Á��Z
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Ê]M��ËY���¶]Z¬f»��iY×�ÊÀ »�̀ÌeÂ̄Y|¿{Y|¿�½Z�¿�Y��É�Y{
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µÁ|m�Ì̀eÂ̄Y��{�Ê���]�{�Â»�cZ̈��¾Ì́¿ZÌ»�ÉZÅ
�½Z�¿�Y����b�YÊ»|Å{.�Ä]¶Ì·{ÊÀ »�¾Ì]�¥ÔfyY�½|�¿��Y{

Ì̀eÂ̄YcZ̈���f�Ì]�ÉY�]�ZÅ,�¾Ì́¿ZÌ»�Ä�ËZ¬»�Ä]�É�ZÌ¿�ZÅ
|�¿�Ã|Ë{.�µÁ|m��Z�Y��]���d̈���Zv·��Y{Y| e�ÄeÂ]
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Ì̀eÂ̄Y�Á�¾Ë�f�Ì]�ÉY�Y{�Ã�Z¼��ÉZÅ���,���,��,���Á���
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Ì̀eÂ̄Y�¾ÌÀr¼Å�Ã�Z¼��ÉZÅ���,���,���,����Á����{Y| e�Z]
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Ǟ�{Y{�½Z�¿�Ê���]�Ä�]Y��,ÃZÌ³�®�y�½�Á�cZ̈�{Y| e�

ÄeÂ]]Y{Z��,ÃZÌ³�ÊZÌ³��Z̈e�Y���Âf»�Á�ÊÅ|̧³�Ze�ÉZÅ�Á��,Ã
Ä]�\Ë���Z]�c�̄�Ä§Â̧��®�y�{�°̧¼��Ȩ̂�Y�ÉY�mY�½YÂÀ�

ÊÀ »�½ÂÌ��³�|¿{Â]��Y{.�ÉÓZ]�¾ÌÌ̂e�\Ë��Ä·{Z »�
�Ê¿ÂÌ��³��� =R2��cY�ÌÌ¤e�º��Y��z]�ÄÌmÂe��́¿ZÌ]

�{�°̧¼��LY�mY�ÉZÅ�Ì¤f»�Z]�®�y�Ä§Â̧��{�°̧¼���]Ze��Ì¤f»
d�Y�ºf�Ì���{�Ã|��Ê§� ».ÃÁ�³Ì̀eÂ̄Y�É|À]���b�Y�ÉZÅ
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Abstract
This research was aimed to investigate the effect of drought stress on sainfoin ecotypes using
two randomized complete block designs with three replications under rainfed and irrigated
conditions. The pooled analysis of variance showed significant differences between irrigated
and rainfed conditions for most of the traits, indicating significant impact of drought stress.
Higher values were obtained for dry forage yield as well as most of the traits under irrigated
condition as compared to the rainfed condition. The average number of plant and main stem
per plot, (p 0.01) and dry forage yield (p 0.05) showed significant differences among the
ecotypes of sainfoin. The interaction effect between ecotype x environment was not significant
for the studied traits. The highest dry forage was recorded for the ecotypes of 14, 19, 48, 25
and 3, with a production of 299.5, 289.1, 266.9, 266.1 and 249.4 g per plot (2m2), respectively.
A positive significant correlation (p 0.01) was found between dry forage yield and
number of plants and stems per plot, plant vitality, plant height, and total ash while dry
forage yield showed a negative significant correlation with leaf to stem ratio (p  0.01)
and days to flowering (p  0.05). Stepwise regression results showed that dry weight,
number of plants per plot, vitality, days to flowering, and plant height were the main
components of dry forage yield (R2=91). There was no direct associatin between cluster
analysis grouping and geographical origin of ecotypes

Keywords: Sainfoin (Onobrychis viciifolia Scop), forage yield, ecotype, forage quality.
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