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ºÆ»� �Y� Ê°Ë� ¹|À³�É��ÁZ�¯� cÓÂ�v»� ¾Ë�e
e��{�Ê¼Æ»��¬¿�Ä¯�d�Y�ZÌ¿{P�,ÊËY~£�dÌÀ»Y�¾Ì»

�ËÂ]�Z¨ËY�½Y�ËY��Ì�¿�Ä �Âe�µZu��{�ÉZÅ�Â�¯��{�Ã
Ê»�|ËZ¼¿���{� ½Y�ËY� �{� Ê�Y��� µÂ�v»� ¾ËY�t���

Ê»�d�¯�Ê Ì�Á�{{�³� ]Ä�É�Â���Ê�Y���µZ���{�Ä¯
����������� �Y��
����t���¶¯��Zf°Å�½ÂÌ¸Ì»

� {Á|u� ,Ê�Y��� cÓÂ�v»� d�¯� �Ë��
���½ÂÌ¸Ì»
Äf§ZË��Z�fyY�¹|À³�d�¯�Ä]��Zf°Å��µ{Z »�Ä¯�{Â]

�
����{�cÓÂ�v»� d�¯� �Ë�� t��� ¶¯� �Y� |�
� Á� Ê�Y���
����cÔ£� d�¯� �Ë�� t��� �Y� |��{

� �Â�¯{Â]� �� ,Ê]M� d�¯� ºÆ�� ½Y�Ì»� ¾ËY� �Y����Á
� ºË{� d�¯� ºÆ����� |��{{Â]��Ministry of 

Agriculture Jihad, 2013���ÊËZn¿M��Y�Z»Y��½Y�ËY�Ä¯
Äf§�³��Y�«�®�y�Ä¼Ì¿�Á�®�y�Ä¬�À»��{��Á�d�Y

¾ÌÀr¼Å,��¯�Ä]�ÄmÂe�Z]�ª�ZÀ»��{�¹|À³��Ì�Á�d
Ã|¼��cÔ°�»��Y�Ê°Ë� ,ºË{��Y��¹|À³�|Ì·Âe�Ä¯�ÉY

Ê»� �Y�«� �ÌiZe� dve� Ä¬�À»� ¾ËY� �{�|Å{,���Àe
d�Y� Ê°�y� �ºÆ»� �Y� Ê°Ë� Ê°�y� �Àe�¾Ë�e

�Àe��Á�|���Ã|ÀÀ¯�{Á|v»�¶»YÂ���Y�Á�Ê�Ìv»�ÉZÅ
Ê»�¹|À³�Â¼¿�½M�{�°¸¼���ÅZ¯�Ä]��nÀ»�Ä¯�|�Z]�

Ê»��{{�³�Hong Bo et al, 2006; Yong et al., 

2006���Ä¿YÂm�� ÄrÅZÌ³� �Y�¬f�Y� Á� Ê¿��¶uY�»� �Y
�É|��� Äy�q� µÂ�� �{� Ê°�y��Àe� Ä]��Z�u

¹|À³� �Ì�¿�Ê�Y���½ZÅZÌ³�Ê»�|�Z]� ��ZË�[M� {Â^¼¯
��Ìv»��{�É�¼�Y�¶Ì�¿Zfa��ÅZ¯�Z]�Ê°�y��Àe

�,d�¯��ÅZ¯�h�Z]Ä¿YÂm�Ê¿�,�Ä¿YÂm��Ê¿���Á�º�À»Z¿
� �ÅZ¯ÄrÅZÌ³� [Â¸�»� �Y�¬f�Y�� ZÅÊ»�{Â� 

�Bougne et al., 2000����cZ¬Ì¬ve��Y�É{ZË��{Y| e
¹Zn¿Y Ã|� �] ÉÁ� Ä¿YÂm�½ZÅZÌ³� Ê¿� Ê�Y�� 

¦¸fz», �´¿ZÌ] ¾ËY d�Y� dÌ «YÁ Ä¯ Z] �ËY�§Y 

c|� �Àe ÃÁÔ��Ê°�y��yZ���]�Ä¿YÂm�ÉZÅ�,Ê¿� 

µÂ� Ä�Ë��Ä«Z�� ,Äq�Äq Á ¾ÌÀr¼Å ½�Á ®�y 

ÄrÅZÌ³ Ä]�ÊÀ »� �Â��É�Y{ �{ Ä�ËZ¬» Z] |ÅZ� 

�ÅZ¯ Ê»�� |]ZË�Bradford, 1995; Kaya et al., 

2006����

�cY�iY� �ÅZ¯� Á� Ê°�y��Àe� Z]� Ä¸]Z¬»� ÉY�]
Ä¿YÂm��]�½M�LÂ���ÄrÅZÌ³��Y�¬f�Y�Á�Ê¿����¹|À³�ÉZÅ

�Á�� �Y�Ê»� Ã{Z¨f�Y� Ê¨¸fz»� ÉZÅ���Y� ½M� Ä¯� {Â�
Ê»� Ä¸¼m�� Ä]� ½YÂe�Ìa��Z¼Ìe�{�¯� Ã�Z�Y� �~]��

�Ìa��Z¼Ìe�� �~]�Ê�Á��Ä¯� Ã{Â]� ÄÀË�Å�º¯� Á�½Z�M
~]�{� �Á [M Á ZË µÂ¸v»�ÉZÅ ¦¸fz» É�¼�Y 

Ã|¿Z�Ìy Ã|� �b��Á Ze d]Â���Ä]�½|Ì�� ÄÌ·ÁY 

®�y Ê»�� |¿Â��McDonald, 2000; Khajeh-

Hosseini et al., 2003�,�]Ä�Êe�Â��Ä¯��¶uY�»��Á~]
Ä¿YÂm� ¹Á{� Á�µÁY���Y�Ê·Á� Äf�Y~³� ���d�a� Y��Ê¿�

Ä¿YÂm� ¹Â�� Ä¸u�»� Ä]� {Á�Á�� Ê¿���ÄfyÁ|¿Y� ¥��»
���Âe� {ÂyÄ�Ë�� |��� Á� ¾ÌÀm�Äq� �Ê»� �Z]�¿Z»À�|

�Farooq et al., 2006; McDonald, 2000; 

Khajeh-Hosseini et al., 2003� ����iY� �{
�Ìa��Z¼Ìe�,�~] Êy�] �Y ÉZÅ|ÀËM�§ �ÊËZÌ¼Ì�ÂÌ]
¹�Ó ÉY�] �Z£M |ÀËM�§ Ä¿YÂm�Ê¿� |À¿Z» �¾f�°�

[YÂy ,�~] �Ì·Á�|ÌÅ Á ZË º�Ì·Â]Zf» {YÂ» �,Ã|¿�Y{�Z]
[~m [M Á dÌ·Z § Ê¼Ë�¿M LZ¬·Y Ê»���{� Á� {Â�

�Ë��� �~]� ÄnÌf¿��Ä¿YÂm� �e��t��� �{� ÄrÅZÌ³Á� Ã{�
Ê»��ÅZ��­Zy��{{�³�McDonald, 2000; Harris 

et al., 2000� ��Â¼�Y� ¾Ì]� ¾ËY� �{ÊÀ Ë�²ÀÌ¼aY�a�
�Ìa��Z¼Ìe��¶Ì�¿Zfa� Ã|ÀÅZ¯� cZ^Ì¯�e� Z]� �Á~]

,É�¼�Y�lËY���Y�Ê°Ë��Á��¾Ë�e��ÉZÅ�Ìa��Z¼Ìe���~]
Ê»�|�Z]��� ²ÀÌ¼aY�aÂ¼�Y�½|¿Z�Ìy� ÉY�]� Ê°ÌÀ°e

µÂ¸v»��{��Á~]��¾ÌËZa�[M�¶Ì�¿Zfa� Z]�É�¼�Y�ÉZÅ
ºÌ�Zfa�cY�fÌ¿� �Ì�¿,��¶]Z«�[M� �Y|¬»�µ�fÀ¯�ÉY�]

Ê»� �Á~]� ��Âe� [~m�� |�Z]�Ashraf and  
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Foolad, 2005����ºÌ�Zfa�cY�fÌ¿��{�ÉZÅ|ÀËM�§
�Á~]� Ê°Ì·Â]Zf»�d�Y� |Ì¨»� �Zf�Y�� ¾ËY� �{��Á� ½Zy

�½Y�Z°¼Å�Khan et al., 1999�����Y�³Ä¯�|¿{Y{�
�h�Z]�d�Y�¾°¼»�\Ì¯�e�¾ËY�Ã|��¾Ì�¯Y��fÀ�ÂÌ]

Ä]� �nÀ»� Á�{{�³� ¾ÌÀm� �ËÁ�� �Á��� �¾ÌÀr¼Å�
0ÓZ¼fuY� ºÌ�Zfa� cY�fÌ¿��¬¿� ÉZ¨ËY� Z]��µ{Z e� �{

�|À¿Z»� |��� Ã|¿�Y{�Z]� {YÂ»��ÅZ¯� Á� �~]� Ê¿Â»�ÂÅ
� |Ì�Y� ®Ë�Ì�]M�ABA� �Ä¿YÂm� h�Z]�� Ê¿�Ê»�{Â��

�Ghasemi Pirbalouti, 2007� ���¾Ì¬¬v»� Êy�]
Ä]�ºÌ�Zfa�cY�fÌ¿�Ä¯�|¿{�¯���Y�³��Ê¯�v»�½YÂÀ�

� ½�Ì�¯Y� [~m� ÉY�]�Hilton and Thomas, 

1986��Ä]�ZË�Á��¶¼��¹Á�¯ÂfÌ§��Âf¯Z§Â¯�®Ë�½YÂÀ�
Ê»��|À¯�Hilhorst, 1990����ÄÀÌ»��¾ËY��{��Y�Êy�]

Ä¿YÂm��ËY�§Y� ¾Ì¬¬v»�¬f�Y� {Â^Æ]� Á� Ê¿��ÄÌ·ÁY� �Y�
ÄrÅZÌ³���{� Y���Ìa��iY��{�ºÌ�Zfa�cY�fÌ¿� Z]� �Z¼Ìe�
�ËY���{Â¼¿���Y�³�Ê°�y��Àe¿�|�Ghobadi et 

al., 2012-Sadeghi and Khaef, 2011�� ��

��|Å��ËY�§Y�Z]�ÄrÅZÌ³��Â´ËÁ�Á��Y�¬f�Y��ÅZ¯
{� Ê°�y� �Àe� �ÌiZe� dve� �~]� Ã�Ìy}� d§���

Ä]�½Y�ËY�®�y�Ä¼Ì¿� Á�®�y�ª�ZÀ»��Â�y���{
ºË{�ª�ZÀ»�,Ä]�lËY��É{Y|ËÁ���Ê»��Z¼�{Á���¾ËY�]ZÀ]�

� dÆm� \�ZÀ»� ÊËZÅ�Z°ÅY�� Ê���]Ä¸]Z¬»��¾ËY� Z]
cÔ°�»�½Y��ÁZ�¯�ÉY�]��Y�dÌ¼ÅY�ÊËÓZ]���Y{�Ây�]

d�Y��Ã|��Ê ���ÅÁ�a�¾ËY� �{� Y~·��Ä¯��µZ¼�Y� Z]
�¾¸ÌeY� Ê¸a� �Y� Ã{Z¨f�Y� Z]� Ê°�y� ¦¸fz»� sÂ��

� µÂ°Ì¸³�����Ä¿YÂm� Ä¸u�»� �{�� ,Ê¿���ÌiPe
�Ìa��Z¼Ìe�� �]� ºÌ�Zfa� cY�fÌ¿Ä¿YÂm�Á� Ê¿���|��

ÄrÅZÌ³�®Ì§Á�eÁ�fÅ���Àe� �ËY��� �{� ¹|À³� ÉZÅ
�Ê���]�Ê°�y{{�³���

�Á��Á�{YÂ»��ZÅ��

�ËZ»�M�Ä]�� cY�iY� Ê���]� �Â�À»�Ìa���Z¼Ìe
Ä¿YÂm� �]� ºÌ�Zfa� cY�fÌ¿��®Ì§Á�eÁ�fÅ� |��� Á� Ê¿�

ÄrÅZÌ³��}M� º«�� ,¹|À³� ÉZÅ����Àe� �ËY��� �{� ,
��{� Ä£Y�»� ÃZ´�¿Y{� É��ÁZ�¯� Ã|°�¿Y{� �{� Ê°�y

\·Z«�� Ê�ËZ»�M�0Ô»Z¯� s��� ÄËZa� �]� ¶Ë�Âf¯Z§
� Z]� Ê§{Z�e�ZÆq�� ¹Zn¿Y� �Y�°e|�� ��ÉZÅ�Âf¯Z§

�Ìa�¶»Z��Ê�ËZ»�M��¦¸fz»� �Ë{Z¬»� Z]� �Á~]� �Z¼Ìe
�ºÌ�Zfa�cY�fÌ¿����|ÅZ���,���Á��|��{��Á��sÂ��

�Ê°�y��Àe�¦¸fz»����|ÅZ��� ,���� ,��� ,����Á
�����Z]��� {Â])�(Ghobadi et al., 2012� ��sÂ��

Àe� ¦¸fz»�¾¸ÌeY� Ê¸a� �Y� Ã{Z¨f�Y� Z]� Ê°�y� �
�µÂ°Ì¸³�����|��¶�Zu��µÂ¸v»��{��Á~]��{ZË�ÉZÅ

c|»� Ä]� Ã|�����d�Z���b�� ,Ã|�� �Ìy 

�Ìa��Z¼Ìe Ã|��dËZÆ¿��{�Á�Z] [M ��¬» Â�f�� 

|¿|��Ã{Y{�� Ê»Z¼e �Á~] Ze Ä]�½|Ì�� ½�Á ÄÌ·ÁY �{ 

ÉZ»{ �� Äm�{ Êf¿Z��{Y�³ ®�y |¿|�� ��b��
�� �~]� {|� �Y �Å Ä¿Â¼¿ ÉÁ�� �{ ~£Z¯ Ê§Z� 

[Â��» �Y�« Ã{Y{ Ã|� Á ~£Z¯�®Ë Ê§Z� �´Ë{ 

ÉÁ� �Á~] �Å �Y�°e �Y�« d§�³ Á Ä]�c�Â� Ä·Â· Ze 

|Ë{�³�� Á�Y�°e�ÉZÅ �Å Ä¿Â¼¿ �{ ®Ë �Ä�Ì¯
Ê°Ìf�Ôa Äf�Y~³ Ã|� Á �{ ¶yY{ É�ÂeZ]Â°¿Y Z] 

�ÉZ»{�ά�� Äm�{ Êf¿Z��{Y�³ ¶¬fÀ»�|� �ISTA, 

2009����ÂÆ� Ä�Ë��Äq Ä] {� µÂ�Á Ê¸Ì»��f» Ä]�
�ZÌ »� ½YÂÀ� Ä¿YÂm�Ê¿� �~] ¬¸eÊ�|� �ISTA, 

2009�����{ �Á��½ZËZa ºf�Å ÉZÅ�~] Ä¿YÂm�Ã{� �{ 

�Å �Z¼Ìe ��Z¼� Á �yZ��ÉZÅ Ä¿YÂm�Ê¿� �Y ¶Ì^« 

Ä¿YÂm� |��{�d���� ,Ê¿� Ä¿YÂm��½Z»����Âf»� ,Ê¿�
Ä¿YÂm��Ä^�Zv»�ÄrÅZÌ³�µÂ��Á��Â´ËÁ��yZ�� ,Ê¿�
|�� ��yZ��Z�Y� �]� �Â¯|»� ÉZÅ���Ë�� �]YÁ�

|¿|��Ä^�Zv»���

��Ä�]Y��������������100/  NNiPG         ��������������������������������������������������������
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 �Ä�]Y��¾ËY��{Ni�Ä¿YÂm��Á~]�{Y| e���Á��Ze�Ã{�i��,¹Y

N��Á��~]�¶¯�{Y| ePG��½Z�¿� Y��Ê¿��Ä¿YÂm�|��{
Ê»�|Å{�Wakjira and Negash, 2013����

��
�Ä�]Y���������������������������������������������������������

��

�Ä�]Y��¾ËY��{RGÄ¿YÂm�d����,,Ê¿�n1�Ê·Yn14 

�Ä]�Ä¿YÂm��Á~]�{Y| e�\Ìe�e��Ê·Y�µÁY���Z¼���{�Ã{�
�Á�ºÅ{�ZÆqN�Ä¿YÂm��Á~]�¶¯�{Y| e��¾Ë�yM��{�Ã{�

d�Y���Z¼� �Bewley and Black, 1994�����
���Ä�]Y���������������������������������������������������������������
�� Ä�Â]�»� Ä�]Y�� �{GT��¾Ì´¿ZÌ»� Ã|ÀÅ{� ½Z�¿

�,Ê¿��Ä¿YÂm�c|» fÄ¿YÂm��Á~]�{Y| e��Ê���{�Ã{�x�
�Á��� ,x�Ä¿YÂm�ÉY|f]Y��Y�ZÅ�Á��{Y| e�Á�Ê¿��∑f��¶¯

Ä¿YÂm� �Á~]� {Y| e�� Ã{�Ê»�|�Z]��Al-Mudaris, 

1998����
��Ä�]Y���������������������������������������

�ÄÌ»Z¿�ÃÂ«� �ÄrÅZÌ³�®�y�½�Á���VI����
�Ä�]Y��¾ËY��{ VI���Â´ËÁ��yZ��Ã|ÀÅ{�½Z�¿

�d�Y�Abdul-Baki and Anderson, 1973��� �
ÄrÅZÌ³�É�ZfyZ��|���½Y�Ì»�Ê]ZË��Y�dÆm��ZÅ

�yZ�� Á�ÄrÅZÌ³� ¶¯� ,®Ì§Á�eÁ�fÅ� |��� ÉZÅ��ZÅ
�ÉZ»{��{���Äm�{�Êf¿Z���c|»�Ä]�{Y�³����d�Z�

|¿|�� ®�y� �Ä«Z�� ®�y� ½�Á� �Â¼n»��Á� Äq
Ä�Ë��Ä]� Äq����¿� �{� ÄrÅZÌ³�É�ZfyZ�� ½�Á� ½YÂÀ�
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Ä¿YÂm�d�����]�Ê°�y��Àe�Ê¿�� 

Fig 1. Interaction of Osmopriming and drought 
stress on germination rate. 
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Ä¿YÂm�c|»�¾Ì´¿ZÌ»�Ê¿����
Fig 3. Interaction of 
Osmopriming and drought 
stress on  mean germination 
time. 

   

 ¶°����Ä¿YÂm�|��{��Ê°�y��Àe�dve�¹|À³��Á~]�Ê¿��¦·Y���Á
�®ÀÌ¼ËY�aÂ¼�Y�[�� 

Fig 2. Germination Percentage of 
wheat seeds under drought stress 
condition (a) and osmoprim ing 
(b). 
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Fig 4. Interaction of Osmopriming and 
drought stress on Seedling Length. 
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Fig 5. Interaction of 
Osmopriming and drought 
stress on Vigor Index. 
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Fig 6. Interaction of Osmopriming and drought 
stress on seedling dry weight. 
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Fig 7. Interaction of Osmopriming and 
drought stress on seed reserves utilization rate. 
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�Àe�°�yÊ�]�~]��ËZy}��Y�Ã{Z¨f�Y�ÊËY�Z¯�����

Fig 8. Interaction of Osmopriming and drought 
stress seed reserve utilization efficiency.  
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Fig 9. Interaction of Osmopriming and 
drought stress seed reserve depletion 
percentage. 
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Abstract 

The present study was conducted in order to evaluate the effect of seed priming on 
germination and heterotrophic growth of wheat seedling in drought stress conditions at at 
factorial experiment based on complete randomized design at Faculty of Agriculture, 
University of Maragheh. Experimental treatments were of five levels of drought (0, -3, -6, -9 
and -12 Bar) and three levels of potassium nitrate (KNO3) (0, 2 and 4 percent). The results 
showed that rate the percentage of germination reduced with increasing stress levels. Effect 
of seed priming on germination rate and the mean germination time was positive in control 
level(0 bar), but the positive effect unobserved with increasing severity of drought. So that 
the lowest germination rate and maximum mean germination time was in -12 bar. 
Investigation of components heterotrophic growth revealed that the prime with of 2 % 
concentration potassium nitrate have the most significant effect on drought tolerance at 
traits seed reserve utilization rate, seed reserve utilization efficiency and seed reserve 
depletion percentage. Also the vigor index and seedling dry weight in treatments primed at 
levels of 2% potassium nitrate in drought levels was observed most significant change. 
Therefore can stated that seed priming with potassium nitrate via positive effect on 
heterotrophic growth of wheat seedling under drought stress may desirable performance 
under drought stress in wheat growth. 
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