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Ã|Ì°q  
Ä¿Â³ »�ÉZÅ��Àm��Y�É{| f�Ã��»)Satureja (½Y�ËY�¦¸fz»�ª�ZÀ»��{�|¿�Y{��ËÁ�.��{��z]�Y�É{ZË��ÉZÅ ��Â�¯�Ê°Ë�Ê°�y��Àe�,

�|�Z�»Z¿�¶»YÂ��¾Ë�f¼Æ»��Y�½ZÅZÌ³�|���Á��Y�¬f�Y�ÉY�]Ê»��[Â�v»�{Â�.��Ä¿YÂm�dve�½ZÅZÌ³�\¸£Y��{�½|���^��Á�Ê¿����ÌiZe�Àe��ÉZÅ
»�Ê�Ìv�Ê°�y�Ä¸¼m��YÊ»��µÔfyY��Zq{�Á�Äf§�³��Y�«�{Â� .�Àe��ËY���Z]�Ä¸]Z¬»�ÉY�]�ÄrÅZÌ³�Á��~]�c�|«�{Â^Æ]�ÉZÆÅY���Y�Ê°Ë, ºËY�a�

d�Y� Ä�Â]�»��Àe� Z]�\�ZÀf»� Á�²ÀÌ¼ËY�a�ÉZÆ�Á�� �Y�Ê°ËZ]� �~]� ½{�¯.�Ä]�ªÌ¬ve�¾ËY � �ÌiZe�Ê���]� �Â�À»� Á� Á�|ÌÅ��{�²ÀÌ¼ËY�aÂ¼�Y
�]�¦¸fz»�ÉZÅZ»{ÉY �{Â^Æ]�{Â¼¿�~]��ÄrÅZÌ³�Á�Ê¿Zf��Ây�Ã��»�dve|��¹Zn¿Y�,Ê°�y��Àe .�ËZ»�M�Ä¿Zz¸³�ÉY  �ÁÄ]��¶Ë�Âf¯Z§�c�Â�
�s���\·Z«��{��ÉZÅ�Â¸]� Z]�Ê§{Z�e�¶»Z¯�ZÆq�|�� Y�mY��Âf¯Z§�Ä��Á��Y�°e .�¶»Z��µÁY��Âf¯Z§�Á{Ê°�y��Àe�t��  )�� %�Á�� %
Ê�Y���dÌ§�� (�|ÅZ���ÃY�¼Å�Ä] )��  %���dÌ§��Ê�Y(�²ÀÌ¼ËY�a�t���Ä��,¹Á{��Âf¯Z§�,),�¨�� -�Á�-��Z]���Y�Ã{Z¨f�Y�Z]PEG6000) (�Á

�²ÀÌ¼ËY�a�ÉZ»{�t���Á{�¶»Z��¹Â���Âf¯Z§)����Á���Êf¿Z��Äm�{�{Y�³ ({Â] .�Z]�t����ËY�§Y�,Ê°�y��Àe��Ì�¿�ÊeZ¨�,d����Á�|��{�
ÄrÅZÌ³�®�y�Á��e�½�Á,�±�]�t����yZ��Á�ÄÌÀ]��yZ��,ÄrÅZÌ³�µÂ��Ë��ÅZ¯d§Z�d§ZË��ËY�§Y�Ä�Ë��µÂ��Á��¿Z�Y�|��{�Z»Y. ��iY

{��]�²ÀÌ¼ËY�a�µÂ¸v»�É�¼�Y�¶Ì�¿Zfa�Á�Ê°�y��Àe�¶]Z¬f»�|��½|���^��d����Á ÊÀ »��ÄÌÀ]��yZ��Á��¶]Z¬f»��iY�¾ÌÀr¼Å�Á�{Â]��Y{
½�Á�Á�ÄÌÀ]��yZ��,½|���^��d����Á�|��{�cZ¨���]��Ì¿�²ÀÌ¼ËY�a�µÂ¸v»�É�¼�Y�¶Ì�¿Zfa�Á�²ÀÌ¼ËY�a�ÉZ»{��ÊËYÂÅ��z]�®�y

ÊÀ »�{Â]��Y{ .�ÉZ»{��{�²ÀÌ¼ËY�aÁ�|ÌÅ��Z¼Ìe°C���{��]� Y��d^j»��iY�¾Ë�f�Ì]�|��½|���^��d����Á®�y�½�Á�,��µÂ��,ÄrÅZÌ³��e�Á
d�Y{�ÄÌÀ]��yZ��Á�±�]�t����yZ��,Ä�Ë��Á�ÄrÅZÌ³ .�yZ��]�²ÀÌ¼ËY�a�d^j»��iY�¶¯��{����{�ZÅ�~]�Ä¯�Êf·Zu��{��~]�Ê¨Ì¯�ÉZÅ

¾ÌËZa�ÉZ»{��e��)°C�� ({Â]��e��Z]�|¿{Â]�Ã|��ºËY�a.  
 

cZ¼¸¯�É|Ì¸¯ :Ã��»�,�~]�Ã|ÀÅ{�{Â^Æ]�ÉZÅ�Z¼Ìe�,½|��^��,ÊËÁ�Y{�½ZÅZÌ³.  
  

Ä»|¬»  
Ê¼¸�� ¹Z¿� Z]� Ã��»� �Àm  Satureja�Ã�Ìe� Ä]� ª¸ f»

½ZÌ�ZÀ ¿�Ä¿Y�fË|»�ª�ZÀ»� �{�\¸£Y� , {�Y{��À¯Y�a�ÉY .
� ¾ËY½Y�ËY� �{��Àm�ÉY�Y{ ����®Ë�Ê¨¸�� ÃZÌ³� Ä¿Â³

                                                                                  

1 - Lamiaceae 

Ä·Z���Ä·Z��|Àq�Á��Ä¯�|�Z]�Ê» Ä¿ ½M��Ä¿Â³��É�Z�v¿Y
|Àf�Å .Ä¿Â³��Y�Ê°Ë ZÅ,É�Z�v¿Y�É�Ê¿Zf��Ây�Ã��» 

)Satureja Khuzestanica Jamzad( d�Y.��ÉZÅ� Ä¿Â³
ÄÀ»Y{��{��f�Ì]��Àm�¾ËY �,µZ¼��ª�ZÀ»�Ê¿Zf�ÅÂ¯�ÉZÅ

�½Y�ËY� [ÂÀm� Á� É�¯�»� ,Ê«��� µZ¼�� ,Ê]�£� µZ¼�
�Y{� Ê³|À¯Y�a¿| )6HILGNRQ�� ����� Rechinger, 

1982 .(Ä¸u�»�ÄrÅZÌ³��Y�¬f�Y�ÉY��|ÀËM�§��{��Z�u
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d�Y� ÊÅZÌ³� cÓÂ�v»� |Ì·Âe .�½Y�Ì»� Á� ÊfyYÂÀ°Ë
�|¿YÂe�Ê»�ºÌ¬f�»�d�¯� �{� ZÅ�~]� � ½|�� �^��|��{

�É{ZË�� �ÌiZe�]�|�Z]� Äf�Y{� |Ì·Âe�dÌ¨Ì¯� Á� {�°¸¼�. 
Ä]�¹|�� ¶Ì·{�½Z°»Y���ËY��� �{� Ê�Ìv»� ¶»YÂ�� µ�fÀ¯

Ä���»�Â´¼ÅZ¿� Ã�ËÁ� Ä]Zy� Ê¿,���Zu� Ê���]� �{�
�ÊÅZ´�ËZ»�M�cZ¬Ì¬ve�¹Zn¿Y�Ä¿Zz¸³�Á��Àe�ÄÀÌ»���{

� �Ì¿� Ê°�yd§�³� �Y�«� ÄmÂe� {�Â».���Y� Ê°Ë� [M
Ä¿YÂm� |ÀËY�§� Ã|ÀÀ¯� µZ §� Ê¸�Y� ¶»YÂ���Á� d�Y� Ê¿�

�Á�É�¼�Y� ¶Ì�¿Zfa��ÅZ¯� Z]�[M� Ä]� Ê��f�{�dÌ¸]Z«
Ê»� �ÅZ¯� ®Ë�eZ»|]ZË .��ÌiZe� ,�Ìv»� [M� ¶Ì�¿Zfa

�����]�Ê¼Ì¬f�»Ä¿YÂm� �ÄnÌf¿�{�Á�[M�[~m�d��Ê¿�
� �~]{�Y{ )Rahimian et al., 1991 .(��~]�²ÀÌ¼ËY�a

�Y� �Ìa� ZÅ�~]� ½M� Ä��YÁ� Ä]� Ä¯� d�Y� Ê°ÌÀ°e 
�f�]� �{� ¾f§�³�Y�«�� Ê¸�Y��ËY��� Z]� ÄÆmYÂ»� Á

Á� Ê°Ë�Â·ÂË�Ì§� �Zv·� Ä]� ,�Ìv»� Ê°Ë�Â·Â¯Y 

Ä¿YÂm� Ê³{Z»M� ÊËZÌ¼Ì�ÂÌ]�Ä]� Y�� Ê¿� Ê»�d�{�|¿�ÁM- 
Ê·Á Ä]�a� ¶Ì·{¾ÌËZ ½{Â] ½Y�Ì» [M [~m Ã|�, �Y 

kÁ�y Ä�Ë��Äq d ¿Z¼» Ä] ¶¼� Ê» |ËM.��Á��½ZÌ»��{ 
{�Y{�ÊËY��]�dÌ¼ÅY�²ÀÌ¼ËY�aÂ¼�Y� ,²ÀÌ¼ËY�a�ÉZÅ. �

��Á��¾ËY��{��Y�Ã{Z¨f�Y�Z]�Á�Ã|��µ�fÀ¯�c�Â�]�[M
½Âr¼Å�É{YÂ»�¶°ËÔ³� ¾¸ÌeY� Ê¸a )PEG(�Á��ºÌ�Zfa

�cY�fÌ¿)(KNO3� ��Y�«��~]��ZÌfyY��{��Ã�Ì£�Á�Ê»�|ÀÅ{ 
)Muhyaddin and Wiebe, 1989 .(  

��Y�³��Ä¯� d�Y� ½M� �Y� Ê¯Zu� ¦¸fz»� ÉZÅ
�ÊfyYÂÀ°Ë�Á�d����,|��{��ËY�§Y�h�Z]�²ÀÌ¼ËY�a

Ê»� �~]� ½|�� �^�� Á� Ê¿�� Ä¿YÂm�� {{�³)Akram-

Ghaderi et al., ������ 'HPLU� .D\D� et al., ������

Murungu et al., 2003 .(��ËY�§Y�h�Z]�®ÌÀ°e� ¾ËY
ÄÀ»Y{��{�ZÅ�~]�Ê¿��Ä¿YÂm��Àe�Ê�Ìv»��ËY����Y�ÉY��Y�

{Â��Ê»�Z»{�Á�Ê°�y�,É�Â���Àe�¶Ì^«��Y )Ashraf 

DQG� )RRODG� ������ 'HPLU� .D\D� et al��� ������

Soltani et al., 2008 (��h�Z]� ¾ÌÀr¼Å� ²ÀÌ¼ËY�a

°¸¼���ËY�§Y�d�Y�Ã|��½ZÅZÌ³��{�{�)Harris et al., 

2001 .(�]�ÊËÁ�Y{�½ZÅZÌ³�dÌ¼ÅY�Ã�Á�»Y �Ã|Ì�Âa�Ê�¯
�ÉY�Ä¿Â³��ÂÀe��Zv·�Ä]�½Z»�Â�¯�Ä¿Zfz^�Ây�Á�d�Ì¿
�½ZÅZÌ³� �Y� ½YÂf]� Ze� Ã{�ÁM� ºÅY�§� Y�� ½Z°»Y� ¾ËY� ,ÓZ]

Ä]�ÊËÁ�Y{��,É{Z�f«Y� Ä �Âe�ÉZÆ¸Ì�¿Zfa� �Y�Ê°Ë�½YÂÀ�
{�]� Ã�Æ] .Êe�Â�� �{�� ¾ËY� Ä¯�{�Â»� Ê]Âz]� ½ZÅZÌ³

��{�ZÆ¿M��Ì�Á��Z¯�Á�d�¯�½Z°»Y�Á�Äf§�³��Y�«�Ä ·Z�»
�{Â��ºÅY�§��Ì¿�[M�º¯�ª�ZÀ»)��m��Â�¯�º��Y��z]

|¿Â�� Ê»� [Â�v»� ®�y� Ä¼Ì¿� Á� ®�y� ª�ZÀ» (
�Ã{Z¨f�Y�Z]��Â�¯��{�ÊËY�|»M�{�Á�µZ¤f�Y�{ZnËY�½Z°»Y

�|�Z�»Z¿�ª�ZÀ»��{�½ZÅZÌ³�¾ËY��Y)�Â��ZË�®�y (��Ì¿
|ÅYÂy� ºÅY�§�|� .�¾¼�� Ze� |��Ê ��ªÌ¬ve�¾ËY� �{

Ä¿YÂm� �]�²ÀÌ¼ËY�aÂ¼�Y� Á� Á�|ÌÅ� cY�iY� Ê���]��Ê¿�
Ê°�y� �Àe� dve� Ê¿Zf��Ây� Ã��»,��ÉZ»{� �iY

{�Ì³��Y�«�Ê���]�{�Â»��Ì¿�²ÀÌ¼ËY�a.  
  

�Á��Á�{YÂ»ZÅ  
Ä]��ËZ»�M�s���\·Z«��{�¶Ë�Âf¯Z§�c�Â���Â¸]

ÉZÅ�Ô»Z¯� �� Ê§{Z�eZ] �ZÆq�� �Y�°e�{��Ä¿Zz¸³
� Ã|°�¿Y{� ½Zf��·� ÃZ´�¿Y{� É��ÁZ�¯� Y�mY|�. 
�ÉZÅ�Âf¯Z§�²ÀÌ¼ËY�a�sÂ���¶»Z���ËZ»�M)��,�-��Á

�-��Z](,�� sÂ��ÉZ»{�� ²ÀÌ¼ËY�a)���� Á����Äm�{
Êf¿Z��{Y�³(�Ê°�y� �Àe� sÂ��� Á )��) %�½YÂÀ ]
|ÅZ�(� ,�� %� Á�� %Ê�Y��� dÌ§�� ({Â]|¿ .�ÉY�]

� �Y|¬»� Ä^�Zv»PEG ��ZÌ¿� {�Â» � �{µÂ¸v»� ÄÌÆe��ÉZÅ
²ÀÌ¼ËY�a�|�� Ã{Z¨f�Y� ¾¼§Z¯� Á� ¶�Ì»� µÂ»�§� �Y 

)Michel and Kaufmann, 1973.( ��¯�»� �Y� ZÅ�~]
�ÄÌÆe� ½Zf��Ây� Ê Ì^�� �]ZÀ»� Á� É��ÁZ�¯� cZ¬Ì¬ve

|Ë{�³ .� �Y� ¶^«�ËZ»�M� �Á��,  ÃÂ«�� ÄÌ»Z¿� ZÆ¿M]�Z
� µÂ¸v»� �Y� Ã{Z¨f�Y¹ÂÌ·Á�Y�fe )��|��{(, ����|��{

|�� {�ÁM�]. É��� Á{�µÂ¸v»��¶Ì�¿Zfa� Z]� ²ÀÌ¼ËY�a
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�¨�, �-�� Á�-�|�� ÄÌÆe� �Z] .��Y� sÂ��� ¾ËY�[Zzf¿Y
�Ä¯�d§�³�c�Â��ÊeZ»|¬»��ËZ»�M��Z�Y�]�¶Ì�¿Zfa
�d]Â��� Z]� ÄmYÂ»� �{� �~]� t��� |���z�»� ½M� �{
�Ê¸Ìy�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa� Y~·�{Â��Ê»�ÊÀÌeÓ�
��{� �Á��lÀa� Ze� ¾¼�� �{� Á� |�¿� Äf§�³� ��¿� �{�Ê¨À»

|¿{�¿�Ä¿YÂm��Z]��¨��¶Ì�¿Zfa .��Y�| ]�ZÅ�~]�½{Y{��Y�«
ZÆ·Â¸v»�½Á�{,��ÉZ»{� Z]� �ÂeZ]Â°¿Y� Ä]� ZÆ¿M� �Y�É��°Ë

°C �� �Á�ÉZ»{�Z]��ÂeZ]Â°¿Y�Ä]�¹Á{�É��°C����Á�¶¬fÀ»
Ä]�|¿|�� É�Y|Æ´¿� �Á�� lÀa� c|» .�ÉZÆ·Â¸v»

Ä�Ì��½�¼Å� Z]�Á�Ä¿Y�Á��c�Â�]�²ÀÌ¼ËY�a��Ã{�¼Å�ÉY

Ê»|¿|� .� ¹Z¼eY� �Y� �a���Y� ZÅ�~]� � ²ÀÌ¼ËY�a� ½Z»
k�Zy�ZÆ·Â¸v» �®�y�ªË����Y�ZÆ¿M�Êf]Â���ÉÂfv»�Á

� ½{�¯�©ZeY� ÉZ»{� �{� {Á|u� Ä]��� Ze��|��{��ÅZ¯
|��Ã{Y{ .  

�Ã{Z¨f�Y� ZÆ¿Y|¸³� ½{�¯�a� ÉY�]� Ä���»�Zy� �Y
|� .� Ã�Z¼��µÁ|m� �{�Zy�¾ËY�cZ�z�»���Ã|»M
d�Y .�±�]� Zy� Z]� ®Ë� Ä]� Ä�� d^�¿� Ä]� Zy

|���Â¸z» .���«�Z]�½Y|¸³�Á{�Ê�ËZ»�M�|uYÁ��Å�ÉY�]
���¿Z�Êf���Z¨e�Y�Á��f»���Êf¿Z��|��Äf§�³���¿��{��f»  .  

  
µÁ|m�-��ZÅ�½Y|¸³��{�Ã{Z¨f�Y�{�Â»�Zy�ÊËZÌ¼��Â°Ë�Ì§�cZ�z�»�Á�d§Z]  

Table 1. Texture and physicochemical characteristics of soil used in the experiment.  
ÄfË|Ì�Y  
pH  

Ê°Ë�f°·Y�dËY|Å 

EC (mmohs/cm)  
½�Á�fÌ¿ 

N (%)  
faºÌ�Z 

K (ppm) 

�¨�§  
ppm)(P 

Zy�d§Z] 

Soil texture  
{Z»�|��{�ÃÊ·M  

Organic matter 
percent 

7.9  0.62  0.09  215  4.6  Silt clay  1.01 

  
��Å�ÉZÅ�½Y|¸³�®�y�Zy�Y|f]Y�,d�Z¯��Y�¶^«

|Ë{�³�½�Á��Z¼Ìe .�kÁ�y��Y��a�Á�É�ZÌ]M�ZÅ�½Y|¸³
�[M�,¶�Zu�½�Á�¥ÔfyY�,|¿|��¾Ë�Âe�Ã�Z]Á{�Ê¸¬i

¿�|u� �{� ½Y|¸³� �{� {ÂmÂ»� [M� ½�Á� Ã|ÀÅ{� ½Z�
Ê�Y��� dÌ§����d�Y .�d]Â¿� �Å� �{��Z�Y� ¾Ì¼Å� �]

�|¿|��Ê»�¾Ë�Âe�ZÅ�½Y|¸³�,[M�½{Á�§Y��Y�¶^«�É�ZÌ]M
�Z]�Ä�ËZ¬»��{�Zy��{�{ÂmÂ»�[M�½Y�Ì»�dÌ �Á�Ze

�Ã|���z�»�Ê�Y���dÌ§�� )�Ë��µÂ»�§ (�\�ZÀf»�Á
� Ä�Â]�»� �Z¼Ìe� Z])��%� ,�� %� Á�� %Y���dÌ§��Ê� (

{Â��Ä§Z�Y�ZÆ¿M�Ä]�Á�Ä^�Zv»�¹�Ó�[M�½Y�Ì» .�½Z»���Y
� ZÅ� ÄrÅZÌ³� ½|�� �^�� ½ZËZa� Ze� d�Z¯)��ËY�§Y� ¹|�
Ê·YÂf»� ��Z¼�� Ä�� �{� ÄrÅZÌ³� �ÂÆ� (��Z¼Ìe� ÉY�]

�Ä§Z�Y�Á�Ä^�Zv»�Ã|��¾ÌÌ e�[M�½Y�Ì»�Ã�Á��Ä¼Å�|ÅZ�

                                                                                  

1 - Field capacity 

�[M�½Y�Ì»� �Z^°Ë��Á�� Á{� ZÅ�Z¼Ìe� �ËZ��ÉY�]�Ê·Á�|�
»� Ä§Z�Y� Á� Ã|�� Ä^�Zv»|��Ê .� ½Y|¸³��Å� �{�����~]

|��d�¯.  
  

=Ê�Y���dÌ§���Ä]�d^�¿�½Y|¸³�[M�dÌ �Á  
  
  

  

�ËZ»�M� Ê�� �{,��d���� Á� |��{� �Ì�¿� ÊeZ¨�
½|���^�,�ÄÌÀ]��yZ�, µÂ� ,Ä�Ë� ÄrÅZÌ³�Á�Ä«Z�, 

½�Á �e�Á ½�Á ®�y�±�]�t����yZ��Á�ÄrÅZÌ³ 
�ÉY�ÄrÅZÌ³�ÄÌ·ÁY�Ä¸u�»��{)���½|���^���Y��a��Á� (

Á �¿Z�Y�|��{ �ÊÅ|¸³��Á���Ä¸u�»��{Ã�Y|¿Y É�Ì³ 
|�.�Ä¿Â¼¿ �¿Z�Y��Y�¶^«�ÊÅZÌ³�ÉZÅ�y�É�Ì³��Á�Ã|��{

��b�cZÌ¸¼���½M�ÉÁ���]�ÊÅZ´�ËZ»�Md§�³�¹Zn¿Y .
�¾ËY� �{� �¿Z�Y� kY�zf�Y� ÉY�]� Ã|�� Ã{Z¨f�Y� �Á�
{Â]��n¿Â¸¯�ÃZ´f�{��Y�Ã{Z¨f�Y�Z]�[M�Z]��Ì�¬e�ªÌ¬ve .

�¿Z�Y�¶¼���c|»�Ä]�É�Ì³��§ZË�Ä»Y{Y�d�Z���ËZ»�Á�Äf

���    ×É�ZÌ]M��Y�¶^«�½Y|¸³��{�{ÂmÂ»�[M�½Y�Ì»)¹�³(  

Ê�Y���dÌ§���|u��{�½Y|¸³��{�{ÂmÂ»�[M�½Y�Ì»)¹�³(  
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�²ÀÌ¼ËY�a� ÉZ»{� ¶]Z¬f» ×��^�� |��{� �]�²ÀÌ¼ËY�a

ÊÀ »� � ½|��� {Â]� �Y{)µÁ|m� .(��^�� |��{� ¾Ë�f�Ì]
� �Z¼Ìe� �Y�½|� %����Ä]� Á�|»M�d�|]�Ê�Y���dÌ§��

��Y� [M� �ÅZ¯� Á� Ê°�y� �Àe� �ËY�§Y� Z]� lË�|e
�d§ZË� �ÅZ¯� ½|�� �^�� |��{� ,Ê�Y��� dÌ§��

)�µÁ|m� .(�ÉZ»{� �{� Ä¯�ÊËZÅ�~]°C ����Ã|��ºËY�a
|¿{Â]��ºËY�a�ÉZÅ�~]�Ä]�d^�¿�É�f�Ì]�½|���^��|��{

�ÉZ»{��{�Ã|�°C ����|Àf�Y{)�¶°��-�¦·Y(.  
� Ê°�y� �Àe� ¶]Z¬f»� cY�iY� Ê���] ×�²ÀÌ¼ËY�a

�ÄÀÌ�Ì]�Ä¯�{Y{�½Z�¿)��/���|��{ (�ÄÀÌ¼¯�Á)��/���
|��{ (�ÉZÅ�~]� �Â]�»� \Ìe�e� Ä]� ½|�� �^�� |��{

Ã|��ºËY�aÁ�|ÌÅ���Z¼Ìe��{�Ã|��d�¯�É�� %�dÌ§��
�Y��Ã|�� ºËY�aÂ¼�Y�ÉZÅ�~]� Á�Ê��É)� -��Z] (�d�¯

� �Z¼Ìe� �{� Ã|��� %� |¿{Â]� Ê�Y���dÌ§��)� ¶°��� 
[ .(É�{ZÆ] Á �dz^¿YÂm)Bahadori and Javanbakht, 

2006 (�Ã�Ë�� �~]� �Z¼Ìe� �Ìa� Ä¯� |¿{Y{� ½Z�¿� �Ì¿
)Bunium persicum (��]�É�ÌiZe�µÂ°ËÔ³�¾¸ÌeY�Ê¸a�Z]

{�Y|¿� ½M� �~]� dÌ¨Ì¯� Á� ½|�� �^�� ½Y�Ì» .�¾Ì]� �{
�½|�� �^�� |��{� ¾Ë�f�Ì]� �Ì¿� ²ÀÌ¼ËY�a� ÉZÅ�Z¼Ìe

� ÉZ»{� �{� ²À¼ËY�aÁ�|ÌÅ� Ä]� �Â]�»����Äm�{
Êf¿Z���{Y�³)��/���|��{ (¾ÌËZa�Á���Ä]��Â]�»�½M�¾Ë�e

� �{� Ã|�� ºËY�aÂ¼�Y�ÉZÅ�~]�-� �� ÉZ»{� �{� �Z]°C���
{Â]  .  
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Ê¿Zf��Ây�Ã��»�½|���^�  
Fig. 1. Interaction of priming osmotic potential with priming temperature (a) and Interaction of priming 

osmotic potential with drought (b) on emergence percentage of S. Khuzestanica.   
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�ÉZ»{� Á� ²ÀÌ¼ËY�a� É�¼�Y� ¶Ì�¿Zfa� ,Ê°�y� �Àe

d§�³� �Y�«� ²ÀÌ¼ËY�a .��Àe� ¶]Z¬f»� �iY� ¾ÌÀr¼Å
�¶]Z¬f»� �iY� Á� ²ÀÌ¼ËY�a� É�¼�Y� ¶Ì�¿Zfa� Á� Ê°�y
�¾ËY�ÉY�]�²ÀÌ¼ËY�a�ÉZ»{�Á�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa

ÊÀ »�d¨��|¿{Â]��Y{ )µÁ|m� .(��^��d����¾Ë�eÓZ]
� ½|� )��/���Á�� �{� Ã|�� �^�� �~] (�ÉZÅ�~]� � �Y

Ã|��ºËY�aÁ�|ÌÅ���{�Ã|��d�¯�É�� %�Ê�Y���dÌ§��
�½|���^��d����¾Ë�f¼¯�Á)��/����{�Ã|���^���~]

�Á� (Ã|��ºËY�aÂ¼�Y�ÉZÅ�~]���Y ��µÂ¸v»��{�-��Á��Z]
� �{� Ã|�� d�¯�� %�|»M� d�{� Ä]� Ê�Y��� dÌ§��

)�¶°�� -¦·Y.(��{Y{�½Z�¿�²ÀÌ¼ËY�a�ÉZÅ�Z¼Ìe�Ä�ËZ¬»
�ÉZ»{��{�²ÀÌ¼ËY�aÁ�|ÌÅ���Êf¿Z��Äm�{����¿��Y�{Y�³

��ËZ�� Ä]� d^�¿� ÄrÅZÌ³� ½|�� �^�� d���� �ËY�§Y

d�Y� Ã{Â]� �e�]� ²ÀÌ¼ËY�a� ÉZÅ�Z¼Ìe .��^�� ¾Ë�e|À¯
�²ÀÌ¼ËY�a� �Z¼Ìe� Ä]��Â]�»� ½|�� -��ÉZ»{� �{� �Z]���

Êf¿Z��Äm�{��{Â]�{Y�³)¶°��-�[ .(�]�Ê°�y��Àe�
Ä¿YÂm� cZÌ�Â�y��d���� ¾Ì´¿ZÌ»� Ä¸¼m� �Y� Ê¿�

Ä¿YÂm�� Z§Á�� ÃZÌ³� Ê¿�)Hyssopus officinalis L. (��iY
�d���� ,Ê°�y��Àe��ËY�§Y� Z]� Á�d�Y{� �Y{� ÊÀ »

Ä¿YÂm�� d§ZË� �ÅZ¯� Ê¿�)Barzgar, 2009 .(�Á�|ÌÅ
Ä¿YÂm� �d���� {Â^Æ]�\^��²ÀÌ¼ËY�a��¾Ì´¿ZÌ»� Á� Ê¿�

Ä¿YÂm� �½Z»���Àe��ËY���dve�ÉZÅ�~]� �Ê¿���É�Â�
|� .Ä¿YÂm��ËY�§Y�\^��²ÀÌ¼ËY�aÁ�|ÌÅ�ÃÁÔ��Ä]��Ê¿�
�|�)Srinivasan et al., 1999.(��Ä¯�d�Y�Ã|����Y�³

�Ä¿YÂm�|��{�Á�d�����ËY�§Y�\^��²ÀÌ¼ËY�aÁ�|ÌÅ
�{�Y{�d¬]Z�»��ËZ»�M�¾ËY�lËZf¿� Z]� Ä¯�|�� ÃÂÆ«�Ê¿�

)Lima, et al., 2003 .(  
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Ê¿Zf��Ây�Ã��»�ÄrÅZÌ³. 

Fig. 2. Interaction of priming osmotic potential with priming temperature (a) and Interaction of priming 
osmotic potential with drought (b) on speed of seedling emergence of S. Khuzestanica.   
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ÃZeÂ¯�Á�Ê�Y����Z¼Ìe� Ä]��Â]�»� ZÅ� ÄrÅZÌ³�¾Ë�e %���
�Ê�Y���dÌ§��)��/���Ê¸Ì»��f» (��Àe��ËY�§Y�Z]�Á�{Â]

�|��Äf�Z¯�ÄrÅZÌ³��Z¨e�Y� �Y�Ê°�y )�µÁ|m� .(��Y
Ä�Ë���µÂ���ÅZ¯�¶¸��Ä«Z��Á�Äq���Àe��ËY����{�Äq

Äb·� �Y� ÊËY~£� {YÂ»� µZ¬f¿Y� ¹|�� ZË��ÅZ¯��¾ÌÀm� Ä]� ZÅ
�d�Y�Ã|����Y�³)�,½Y�Z°¼Å�Á�Ê§Z¯���� .(�ÊÀÌ�u

¹|¬»�Ê¿YÂ���Á )Hosseini and Rezvani Moghadam, 

2006 (�Ä¯�|¿|��ÄmÂf»�Ã��¨�Y�ÃZÌ³�ÉÁ���]�Ê���]�Z]
ÊÀ »��Â��Ä]�Ê°�y�Á�É�Â���Àe��ËY�§Y�Z]���Y�É�Y{

Ä�Ë���µÂ��Ä«Z��Á�Äq�d�Y�Ã|��Äf�Z¯�Äq.  
Y�aÂ¼�Y� Z]� Ä�ËZ¬»� �{� ²ÀÌ¼ËY�aÁ�|ÌÅ�Á� ,²ÀÌ¼Ë

�²ÀÌ¼ËY�a�ÉZ»{Cº ���� Z]�Ä�ËZ¬»��{Cº  �����¿��Y� ,
�|¿{Â]��e�]�ÄrÅZÌ³�ÊËYÂÅ��z]�Ê·Â��|���®Ë�ve

)� µÁY|m��� Á� .(� �ÂWZ¯)���� (�Ä¯� {Y{� ½Z�¿
²ÀÌ¼ËY�aÁ�|ÌÅ )Ä] �c|»��d�Z� (�²ÀÌ¼ËY�aÂ¼�Y�Á

�µÂfÌ¿Z»� Z])� (%Ë��½|��¶ËÂ��h�Z]�{Âz¿��~]��{�Ä�
Z�� Á� ÄqÄq� Ä«��Á� �ËY�§Y� Á½�Á� Á� ®�y� ½��e

ZÅ�~]��Z]�Ä�ËZ¬»��{�ÄrÅZÌ³É��|��,Ã|�¿�ºËY�a(Kaur, 

2002).��dz]�½YÂm�Á�É�{ZÆ])���� (��iY�Ê���]��{
Ä¿YÂm� �]� Ê�ËÁ�� �Ìa� ÉZÅ�Z¼Ìe��|��� Á� �~]� Ê¿�

�ÃZÌ��Ã�Ë��ÉZÅ�ÄrÅZÌ³)Bunium persicum L. (�½Z�¿
��Z¼Ìe� Ä]� �Â]�»� ÄrÅZÌ³� µÂ�� ¾Ë�f�Ì]� Ä¯� |¿{Y{
��ËZ»�M� ¾ËY� lËZf¿� Z]� Ä¯� d�Y� ²ÀÌ¼ËY�aÁ�|ÌÅ

{�Y{�Ê¿YÂz¼Å .��{�ÄrÅZÌ³�µÂ���ËY�§Y�0ÓZ¼fuY��Z¼Ìe
Ä]�²ÀÌ¼ËY�aÁ�|ÌÅ��Á� Ê�¨Àe�dÌ·Z §� �{��ËY�§Y� ¶Ì·{
� |Ì·Âe� ÄnÌf¿� �{ATP� dÌ·Z §� ®Ë�ve� ,RNA��Á

�d�Y� Ã|�� ºËY�aÁ�|ÌÅ� ÉZÅ�~]� �{� É�Z�� ¾ÌXeÁ�a
)Chojnowski and Come, 1997 .(  

  

Ä�Ë��µÂ� 

�Á�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa� ,Ê°�y��Àe�cY�iY
�t����{�Ä�Ë��µÂ���]�²ÀÌ¼ËY�a�ÉZ»{�  %ÊÀ »���Y{

ÊÀ »��Ä¿Z³�Ä��Á�Ä¿Z³Á{�¶]Z¬f»�cY�iY�Á�|¿{Â]��{Â^¿��Y{
)�µÁ|m�  .(��Z¼Ìe��Y�Ä�Ë��µÂ��¾Ë�eÓZ]%����dÌ§��

�Ê�Y��)�/��� Ê¸Ì»��f» (��Z¼Ìe��Y�Ä�Ë��µÂ��¾Ë�f¼¯�Á
�� %�Ê�Y���dÌ§�� )��/���Ê¸Ì»��f» (Ä] �|»M�d�{

)µÁ|m � .(¾Ë�f�Ì] µÂ� Ä�Ë� �Y ��Z¼Ìe
ËZa�Á�²ÀÌ¼ËY�aÁ�|ÌÅ��Z¼Ìe��Y�¾Ë�e�¾Ì�-��d�{�Ä]��Z]

�¾Ì]�Äf^·Y�|»M� -��Á�-�ÊÀ »�¥ÔfyY��Z]��{ÂmÁ�É�Y{
� d�Y|¿)µÁ|m � .(��ÌiZe� �Ì¿� ²ÀÌ¼ËY�a� ÉZ»{

ÊÀ »��ÉZ»{��{�Á�d�Y{�Ä�Ë��µÂ���]�É�Y{����Äm�{
Êf¿Z��� {Â]� �f�Ì]� Ä�Ë�� µÂ�� {Y�³)� µÁ|m�  .(�lËZf¿

�Ä�Ë�� µÂ�� �]� Ê°�y��Àe��ËY�§Y� Z]� Ä¯� {Y{� ½Z�¿
§Y�½{Â]�µZ §���Zy�Ä]� 0ÓZ¼fuY�¾ËY�Ä¯�d�Y�Ã|��Ã{Á�

�[M�µZ^¿{�Ä]�Ânf�m�Á�Ê°�y��Àe��ËY����{�Ä�Ë�
|�Z] .¹�Ì¿Z°»� �Y� Ê°Ë� Ä¯Y�q �Ê°�y� Z]� Ä¸]Z¬»� ÉZÅ

�d�Y�Ä�Ë��ºf�Ì��dËÂ¬e)�,½Y�Z°¼Å�Á�Ê§Z¯���� .(
�h�Z]��Àe��ËY����{��~]���Âe�[M�[~m��ÅZ¯

½Â»�ÂÅ�t��e��ÅZ¯ ºË�¿M�dÌ·Z §�Á�ZÅ Å�ÄnÌf¿��{�Á�Z
�ÄrÅZÌ³�|����{�µÔfyY)Ä�Ë� Äq (Ê»�{Â� .�Ã��»�ÃZÌ³

���«� ¾ÌÀr¼Å� Á� cZ]Z �¿Y� {Y| e� �Y� �Àe� �ËY��� �{
Ä�Ë� �ÄËZ»��� Ä�Ë��Ê·Â��|��� �{� �f�Ì]� Á�d�Z¯� ZÅ

{�¯�É�Y~³ .²ÀÌ¼ËY�aÁ�|ÌÅ  )Ä] �c|»��d�Z� (�Á
� µÂfÌ¿Z»� Z]�²ÀÌ¼ËY�a� Â¼�Y)� (%�h�Z]� {Âz¿� �~]� �{

Ë��½|��¶ËÂ�Ä� Z��Á�ÄqÄ«�Äq��®�y�½�Á��ËY�§Y�Á
½�Á�Á�|��,Ã|�¿�ºËY�a�ZÅ�~]��Z]�Ä�ËZ¬»��{�ÄrÅZÌ³��e

(Kaur, 2002).��Ä�Ë��µÂ���´Ë{� Ä ·Z�»�®Ë�Ê�� �{
Ä]�²ÀÌ¼ËY�aÁ�|ÌÅ��iY��{�¶¨¸§�Á��ZÌy��{�É�~] ��Â�

ÊÀ »� d§ZË� �ËY�§Y� É�Y{)Sanchez et al., 2001 .(
�d^j»� �iY� Ä]� �Ì¿� ½Y�Z°¼Å� Á� ÓÂe�M� ¾ÌÀr¼Å
�ÂeÂ·� �~]� Ä�Ë�� �Â´ËÁ� ÉÁ�� �]� ²ÀÌ¼ËY�aÁ�|ÌÅ 

Lotus corniculatus L.) (�|¿{�¯�Ã�Z�Y)Artola et al., 

2003 ({�Y{�Ê¿YÂz¼Å�Ê���]�¾ËY�lËZf¿�Z]�¾ËY�Ä¯.  
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�Á�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa� ,Ê°�y��Àe�cY�iY
�{� ²ÀÌ¼ËY�a� ÉZ»{ � t��� %���¿Z�Y� |��{� �]

ÊÀ »���Y{{Â] )�µÁ|m� .(�Ä¯�{Y{�½Z�¿�¾Ì´¿ZÌ»�Ä�ËZ¬»
�Z¼Ìe��Y��¿Z�Y�|��{�¾Ë�eÓZ] %����Á�Ê�Y���dÌ§��

��¿Z�Y� |��{�¾Ë�f¼¯� �Z¼Ìe� �Y�� %�Ê�Y���dÌ§��
Ä] � |»M� d�{)� µÁ|m� .(�|��{� ¾Ë�eÓZ]� ¾ÌÀr¼Å

�¿Z�Y)�/� |��{ (�Á� ²ÀÌ¼ËY�aÁ�|ÌÅ� �Z¼Ìe� �Y
¾Ë�f¼¯ |��{ �¿Z�Y)�/� |��{( �Y ��Z¼Ìe

�²ÀÌ¼ËY�aÂ¼�Y� -�|»M�d�{�Ä]� �Z] .��{� ZÅ�~]�Êf«Á
� ÉZ»{����|��{� ½Y�Ì»� |¿|�� ºËY�a� {Y�´Ìf¿Z�� Äm�{

�eÓZ]��¿Z�Y �Y ËY�a²ÀÌ¼ �{ ÉZ»{ �� Êf¿Z��Äm�{��{Y�³
�{Â])�µÁ|m� .(�¾Ë�eÓZ]�Ä¯�{Y{�½Z�¿�¾Ì´¿ZÌ»�Ä�ËZ¬»

��Z¼Ìe��Y��¿Z�Y�|��{ )�� %��Z¼Ìe�Á�Ê�Y���dÌ§��
²À¼ËY�aÁ�|ÌÅ (½Y�Ì»� Ä] )��/��|��{ (�¾Ë�f¼¯� Á

�Z¼Ìe� �Y� �¿Z�Y� |��{)�� %�Á� Ê�Y��� dÌ§��
��{�²ÀÌ¼ËY�a� -��Z] (�|»M�d�{�Ä] )�¶°��-��¦·Y.(  

  
µÁ|m �-  Êy�]��¿ZË�YÁ�ÄË�ne�µÁ|m�cZ ]�»�¾Ì´¿ZÌ»�Ä ·Z�»�{�Â»�cZ¨� Ê¿Zf��Ây�Ã��» 

Table 2. Mean squares of ANOVA table for some traits of S. khuzestanica 
|��{  
�¿Z�Y 

Ä�Ë��µÂ� �Z¨e�Y  
ÄrÅZÌ³ 

½|��^��d��� |��{  
½|��^� 

Äm�{  
É{Y�M 

cY�ÌÌ¤e��]ZÀ» 

Essential oil   Root 
Length  

Plant height  Emergence rate  Emergence 
Percent  

Df  S. O.V 

0.33**  105.15*  144.04**  0.15 ns  393.72**  3  
�Y�°e  

Replication 
Ê°�y  

1.31**  1037.41**  437.94**  8.66**  3907.47**  2  Drought (A)  

0.85**  1105.58**  1010.43**  17.95**  5179.16**  3  
�¶Ì�¿Zfa²ÀÌ¼ËY�a  

Priming potential 
(B)  

0.02 ns  54.14 ns  7.80 ns  0.62**  69.50**  6   
A ×B 

0.16**  492.40**  250.35**  1.85**  831.26**  1  
²À¼ËY�a�ÉZ»{  

Priming 
temperature (C)  

ns 0.004  3.04 ns  ns 1.84  ns 0.05  2.14 ns  2  A ×C 

0.042 ns  ns 60.97  51.01**  0.23*  ** 101.33  3  C ×B 

ns 0.010  ns 4.94  ns 2.34  ns 0.02  ns 3.75  6  A×B ×C 

0.20  27.64  7.29  0.08  19.33  69  Error  

         95  Total  
5.22  5.39  4.91  12.78  9.09 CV (%)    

         **, *�ÊÀ »�\Ìe�e�Ä]�-�|��{�®Ë�t����{��Y{,��Á�|��{�lÀans�ÊÀ »��¹|��Ã|ÀÅ{�½Z�¿�É�Y{. 

**, *; Statistically significanW�DW������DQG������OHYHO�UHVSHFWLYHO\��ns means non significant. 
 

�½Y�Z°¼Å�Á�Ê¬Å{�ÊÀÌ»Y)���� (�Z]�Ä¯�|¿{Y{�½Z�¿
��ËY�§Y� ¾�ËÁM� ¾Ì·Á�a� Á� µÂ¼Ìe� ½Y�Ì»� Ê°�y��Àe

� |]ZË� Ê»)�( .� ½Y�Z°¼Å� Á� É�Z°�� �Ì»)���� (�Z]
�É�ZÌ]M�ÉZÅ�ºË���Ê���])��,����Á����Z^°Ë��Á� (�Á

¿�Á�fÌ¿�{Â¯�{Y| e��ÅZ¯�Z]�Ä¯�|¿|Ì���ÄnÌf¿�¾ËY�Ä]�Ä

� Ze� É�ZÌ]M�cZ §{����ÃZÌ³��¿Z�Y� |��{� �Z^°Ë� �Á�
{�¯� Y|Ìa��ËY�§Y� {Â¯�¥��»� ½Z»�� Ä]� ÄmÂe� ½Á|] .
�dve�Ê¿Z¼·M� Ä¿Â]Z]�ÊËÁ�Y{� ÃZÌ³�Ê���]� �{�¾Ì¬¬v»

� É�ZÌ]M� t��� �ZÆq)��� ,��� ,���� Á������Y� �Ìz^e
�Ô¯� �Ìz^e� ®f�eA (¾Ë�f�Ì]� Ä¯� |¿{Y{� ½Z�¿�
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� �Z¼Ìe� Ä]��Â]�»��¿Z�Y� {�°¸¼����Ê¸Ì»��Á� �Ìz^e� �f»
��Z¼Ìe�Ä]��Â]�»��¿Z�Y�{�°¸¼��¾Ë�f¼¯����Ê¸Ì»���f»

�{Â]��Ìz^e�®f�e��Y��Ìz^e)�,½Y�Z°¼Å�Á�{Y��Ìa���� .(
�½Y{Â�)Saudan, 2000(���{�É�ZÌ]M�ÉZÅ�Z¼Ìe�µZ¼�Y�Z]

�ÊËÁ�Y{�ÃZÌ³�ÉÁ���]�¹Á{�¾ÌqPalmarosa ��Â�u��{
��ËY�§Y� Ä¯� {Y{� ½Z�¿� � Á� {Y{� ¹Zn¿Y� Ê�ËZ»�M� |ÅZ�
�Ä]�d�Y{�]� �Y��a� �Z]� Ä�� Ä]� �Z^°Ë� �Y� É�ZÌ]M� {Y| e

� �ËY�§Y� \mÂ»� \Ìe�e��� ,���� Á�����É|��{
�{�°¸¼�� Z»Y� ,|Ë{�³� |ÅZ�� Ä]�d^�¿� É|Ì·Âe��Z»ÂÌ]
�¾Ë�f�Ì]� Á� {Â]� �Z»ÂÌ]� {�°¸¼�� �Y� cÁZ¨f»� �¿Z�Y

a� É�ZÌ]M� �Z^°Ë� �{� �¿Z�Y� ½Y�Ì»�Ä]� d�Y{�]� �Y� �
|»M�d�{ .� ½Y�Z°¼Å�Á�Ê´Ì]|Ì»Y)���� (�sÂ����iY

� µ{Z »� Zy� d]Â��� ¦¸fz»��� ,��� ,���� Á����
Ä���»�dÌ§��� |��{�� ½ZvË�� ÉÁ�� �]� ÉY)Ocimum 

basilicum (���Y�³� Á�Ê���]� Y�� ½ZÌ�ZÀ ¿� Ã{YÂ¿Zy� �Y
��¿Z�Y� {�°¸¼��Zy�d]Â����ÅZ¯� Z]� Ä¯�|¿{Â¼¿

��ËY�§Y��¿Z�Y� |��{�Ê·Á� ,�ÅZ¯{�¯� Y|Ìa .��¸]Z³
)Gabler, 2002 (�c|��Ä]�Ê°�y��Àe� Ä¯�{Y{�½Z�¿

�Á� Ä�Ë�� {�°¸¼�� ,®Ë�Â·ÂÌ]� {�°¸¼�� �ÅZ¯� \^�
� �ÌÀ�³� ÊËÁ�Y{� ÃZÌ³� Ä¿Y{�Y�Å� ½�Á)Coriandrum 

sativum (�c|�� Ä]� �¿Z�Y� |��{� Ê·Á� Ã|Ë{�³
d§ZË��ËY�§Y .�dÌ·Â]Zf»�¶»Z�� ZÅ��¿Z�Y� Ã|¼���z]

d�Y�ÄËÂ¿Zi�ÉZÅ .Z^�¿Y�ÉY�]�ÃZÌ³��Y�Ê�Àe��ËY���Z]�©
|À¯�Ê»�ZÆfÌ·Â]Zf»�¾ËY��fÀ��Ä]�¹Y|«Y�Ê°�y�Ä¸¼m .  

  

ÊËYÂÅ��z]�®�y�½�Á 

�µÂ¸v»� É�¼�Y� ¶Ì�¿Zfa� Á� Ê°�y� �Àe� cY�iY
� t��� �{�²ÀÌ¼ËY�a� %��iY� Á�²ÀÌ¼ËY�a�ÉZ»{� �iY� Á

� ²ÀÌ¼ËY�a� µÂ¸v»� É�¼�Y� ¶�¿Zfa� ¶]Z¬f» ×�ÉZ»{
� t��� �{� ÊËYÂÅ� ¹Y|¿Y�®�y� ½�Á� �]�²ÀÌ¼ËY�a�  %

À »Ê��{Â]��Y{)µÁ|m� .(�®�y�½�Á�¾Ë�eÓZ])�/����
¹�³� Ê¸Ì» (� �Z¼Ìe� �Y�� %�¾Ë�f¼¯� Á� Ê�Y���dÌ§��

�®�y�½�Á)�/����¹�³�Ê¸Ì» (��Z¼Ìe��Y�� %�dÌ§��
�|»M�d�{�Ä]�Ê�Y��)�µÁ|m� .(�®�y�½�Á�¾Ë�eÓZ]

� ÉZ»{� �{� ²ÀÌ¼ËY�aÁ�|ÌÅ� �Z¼Ìe� �Y����Äm�{
Êf¿Z����Z¼Ìe� �Y� ®�y� ½�Á� ¾Ë�e� ¾ÌËZa� Á� {Y�³

a��{�²ÀÌ¼ËY�� -��ÉZ»{�Á��Z]���Êf¿Z��Äm�{��Ä]�{Y�³
�|»M�d�{)�¶°��-[ .(��ËY�§Y�Z]�Ä¯�{Y{�½Z�¿�lËZf¿

��Z¼Ìe�Á�Ã|��Äf�Z¯�®�y�½�Á�½Y�Ì»��Y�Ê°�y��Àe
�Ê»� ®�y� ½�Á� ¾Ë�eÓZ]� ÉY�Y{� ²ÀÌ¼ËY�aÁ�|ÌÅ

|�Z] .²ÀÌ¼ËY�aÁ�|ÌÅ� �Ì¿� ½Y{�´]Zf§M� �{ h�Z] 
�ËY�§Y |��{ d���� Á Ä¿YÂmÊ¿� Á ½�Á ®�y 
ÄrÅZÌ³ Á ÄrÅZÌ³��ÅZ¯ÉZÅ µZ»�¿�Ì£ �{ �ËY�� 
�Àe � |Ë{�³� Ê°�y)Demir Kaya et al., 2006 .(

� ½Y�Z°¼Å� Á� Ä¿Y��§)Farzaneh et al., 2009 (�Z]� �Ì¿
�Z]�Ä¯�|¿{�¯�½ZÌ]�½ZvË��ÊËÁ�Y{�ÃZÌ³�ÉÁ���]�Ê���]
��Z¨e�Y� Á�®�y�½�Á� ,�e� ½�Á�Ê°�y��Àe��ËY�§Y

|]ZË�Ê»��ÅZ¯�ÃZÌ³.  
  

Ë��®�y�½�ÁÄ� 

�Á� ²ÀÌ¼ËY�a� É�¼�Y� ¶Ì�¿Zfa� ,Ê°�y� �Àe� �iY
� t��� �{� Ä�Ë��®�y� ½�Á� �]�²ÀÌ¼ËY�a� ÉZ»{�  %

ÊÀ »�� {Â]� �Y{)µÁ|m� .(�Ä�Ë��®�y� ½�Á� ¾Ë�eÓZ]
)��/���¹�³�Ê¸Ì» (� �Z¼Ìe� �Y %����Á�Ê�Y���dÌ§��

� Ä�Ë��®�y� ½�Á�¾Ë�f¼¯)���¹�³�Ê¸Ì» (��Z¼Ìe� �Y
%���� |»M� d�{� Ä]� Ê�Y��� dÌ§��)� µÁ|m�  .(

r¼Å��Z¼Ìe� �Y� Ä�Ë�� ®�y� ½�Á� ¾Ë�eÓZ]� ¾ÌÀ
��Á~]��Y�Ä�Ë��®�y�½�Á�¾Ë�f¼¯�Á�²ÀÌ¼ËY�aÁ�|ÌÅ

� É�¼�Y� ¶Ì�¿Zfa� �{� Ã|�� ºËY�a�-��|»M�d�{� Ä]� �Z]
)� µÁ|m� .(� ²ÀÌ¼ËY�a� ÉZ»{� Êf«Á����Äm�{

Êf¿Z���²ÀÌ¼ËY�a��Y��eÓZ]�Ä�Ë��®�y�½�Á�{Â]�{Y�³
�ÉZ»{��{���Êf¿Z�� Äm�{�� {Â]� {Y�³)�µÁ|m� .(�lËZf¿

e� ¦�ÂË�Âa� Á� É�|Ìu� cZ¬Ì¬v)Heidari and 

Pooryosef, 2011 (�ÉZÅ�~]� �Z¼Ìe��Ìa� Ä¯� {Y{� ½Z�¿
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�½Â�Ì¿Y  )Pimpinella anisum(  �µÂ°Ì¸³�¾¸ÌeY�Ê¸a�Z]
�sÂ����{)� -��Á�� -��Z] (Ê»��\mÂ»��|��{�Ä¯�{Â�

�ZÅ�ÄrÅZÌ³�®�y�½�Á�¾ÌÀr¼Å�Á�½|���^��d����Á
Ä]�ÊÀ »� � �Â��|]ZË��ÅZ¯�É�Y{ .� ZËZ¯�Ì»{�½Y�Z°¼Å� Á

)Demir Kaya et al., 2006 (�Ä¯� |¿{�¯� ��Y�³
�®�y�½�Á�Á�Ê¿��Ä¿YÂm�d����Á�|��{�²ÀÌ¼ËY�a
��ËY�§Y�Ê°�y��Àe��ËY����{�Y��½Y{�´]Zf§M�ÄrÅZÌ³

{Y{��ÅZ¯�Y��µZ»�¿��Ì£�ÉZÅ�ÄrÅZÌ³�{Y| e�Á.  
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¶°�� -���¿Z�Y�|��{��]�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa�Á�Ê°�y��Àe�¶]Z¬f»��iY)a (Y�Á�É�¼�Y�¶Ì�¿Zfa�Á�²ÀÌ¼ËY�a�ÉZ»{�¶]Z¬f»��i

ÄrÅZÌ³�ÊËYÂÅ��z]�®�y�½�Á��]�²ÀÌ¼ËY�a)b  (Ê¿Zf��Ây�Ã��».  
Fig. 3. Interaction of priming osmotic potential with drought (a) and interaction of priming osmotic 

potential with priming temperature (b) on essential oil content of S. Khuzestanica.  
 

ÄÌÀ]��yZ� 

�iY��ÉZ»{�,²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa�,Ê°�y��Àe
�Ê°�y��Àe�¶]Z¬f»��iY�,²ÀÌ¼ËY�a ×�É�¼�Y�¶Ì�¿Zfa

�²ÀÌ¼ËY�a� É�¼�Y� ¶Ì�¿Zfa� ¶]Z¬f»� �iY� Á�²ÀÌ¼ËY�a ×
�t����{�ÄÌÀ]��yZ���]�²ÀÌ¼ËY�a�ÉZ»{�  %ÊÀ »���Y{

�{Â])µÁ|m� .(�ÄÌÀ]��yZ��¾Ë�eÓZ])��/��  (��Â]�»
� ÉZ»{� �{� ²ÀÌ¼ËY�aÁ�|ÌÅ� �Z¼Ìe� Ä]����Äm�{

Êf¿Z��¾ÌËZa�¾ÌÀr¼Å�Á�{Y�³ÄÌÀ]��yZ��¾Ë�e )��/�� (
�É�¼�Y�¶Ì�¿Zfa� �{�²ÀÌ¼ËY�a� �Z¼Ìe� Ä]��Â]�»�-���Z]

�ÉZ»{� �{���Êf¿Z�� Äm�{�{Â]� {Y�³)�¶°�� -�[ .(�Z]
|�� � Äf�Z¯� ÄÌÀ]� �yZ�� �Y� Ê°�y� �Àe� �ËY�§Y .

Ìe� �Y� ÄÌÀ]� �yZ�� ¾Ë�eÓZ]�Z¼ %����Ê�Y��� dÌ§��
)��/�� (��Z¼Ìe��Y�½M�¾Ë�e�¾ÌËZa�Á %���Ê�Y���dÌ§��
)��/�� (�d�Y�Ã|»M�d�{�Ä] )¶°��-�¦·Y .(�Á�teZ§

� É|¼v¼Ì¸�)���� (�ÊËÁ�Y{� ÃZÌ³� ÉÁ�� �]� Ê���]� Z]

���Â��Ä]�Ê°�y�Á�É�Â���Àe�Ä¯�|¿{�¯�½ZÌ]�¾�ËÁM
ÊÀ »�Ä¿YÂm� �d���� � ,|��{�É�Y{��Ê�ËÁ�� ÄÌÀ]� Á�Ê¿�

¯� Y�� �~]|Å{� Ê»��ÅZ)Fateh and Alimohamadi, 

2009(�d�Y{� Ê¿YÂz¼Å� Z»� �ËZ»�M� lËZf¿� Z]� Ä¯ .
�c�|«�Á�ÄrÅZÌ³�|���,�Àe��ËY����{��~]�²ÀÌ¼ËY�a

�|Å{�Ê»��ËY�§Y�Y���~])Foti et al., 2002.(��Á�ÓÂe�M
� ½Y�Z°¼Å)Artola et al., 2003 (�Ä¯� |¿{�¯���Y�³

�~]� ÄÌÀ]� �yZ�� �ËY�§Y� h�Z]� ²ÀÌ¼ËY�aÁ�|ÌÅ�
�ÂeÂ· )Lotus corniculatus L.  (|�.  

  
±�]�t��  

�Á� ²ÀÌ¼ËY�a� É�¼�Y� ¶Ì�¿Zfa� ,Ê°�y� �Àe� �iY
� t��� �{�±�]� t��� ½Y�Ì»� �]�²ÀÌ¼ËY�a� ÉZ»{�  %

ÊÀ »��{Â]��Y{)�µÁ|m� .(�Ä¯�{Y{�½Z�¿�¾Ì´¿ZÌ»�Ä�ËZ¬»
�±�]�t���¾Ë�f�Ì])��/��ÄrÅZÌ³��{��]�»��f¼Ìf¿Z� (
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��Y%���½M�¾Ë�f¼¯�Á�Ê�Y���dÌ§�� )��/�� (��Y %���
dÌ§�� Ê�Y�� Ä] d�{ |»M )µÁ|m �.(  

�Á� ±�]� t��� ½Y�Ì»� � ¾Ë�eÓZ]� ²ÀÌ¼ËY�aÁ�|ÌÅ
�É�¼�Y�¶Ì�¿Zfa� -��{ZnËY� Y��±�]�t���¾Ë�f¼¯� �Z]

|¿{�¯ .� ÉZ»{� �{� ²ÀÌ¼ËY�a���Êf¿Z�� Äm�{��{Y�³
� ÉZ»{� Ä]� d^�¿� É�eÓZ]� ±�]� t������Äm�{

Êf¿Z��{�¯�|Ì·Âe�{Y�³)�µÁ|m� .(   
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¶°�� -�iY�²ÀÌ¼ËY�a�ÉZ»{�Á�É�¼�Y�¶Ì�¿Zfa�¶]Z¬f»��)a (�Ê°�y��Àe�Á�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa�¶]Z¬f»��iY�Á)b (�ÄÌÀ]��yZ���]

Ê¿Zf��Ây�Ã��»�ÄrÅZÌ³  
Fig. 4. Interaction of priming osmotic potential with priming temperature (a) and interaction of priming 

osmotic potential with drought (b) on vigor index of S. Khuzestanica.  
  

�t����Y�Ê°�y��Àe��ËY�§Y�Z]�Ä¯�{Y{�½Z�¿�lËZf¿
Ê»�Äf�Z¯�±�]��ÉZ»{��{��ÅZ¯�¾ËY�Á�{Â�����Äm�{

Êf¿Z����e� Ê¨À»� É�¼�Y� ¶Ì�¿Zfa� �{�²ÀÌ¼ËY�a� Á� {Y�³
d�Y��f�Ì] .��ËY����{�ZÆ³�]���Ë��Á�½{Â]��f°qÂ¯

� t��� �ÅZ¯� ¶ËÓ{� �Y� Ê°�y� �Àed�Y� ±�] .
½Z¬¬v» ��Y�³ |¿{�¯ Ä¯ �ÅZ¯ {Y| e ±�] �{ 

�Àe� ½Z»� Ê» |¿YÂe Ä] d¸� É�Ìa ,��{Á� Ê¸»Z� 

�ÅZ¯�ÉY�] ©� e Á Ê³|Ì�� �e{Á� ÃZÌ³ �{ �ËY�� 

�Àe �|�Z]�Ê°�ySaxena and Sheldrake, 1980 ).(  
�ÉZËY�»� ÄÀÌ»�� �{� É{| f»� cZ ·Z�»� Äq�³

½{Â]�d^j»��]�Z»Â¼��Á�Ã|��¹Zn¿Y�²ÀÌ¼ËY�a���]�½M��iY
�Ä]� �f¼¯� Z»Y�d�Y� Ã|�� |Ì¯Ze� ÄrÅZÌ³� Á� �~]�dÌ¨Ì¯
�µÂ¸v»� ¶Ì�¿Zfa� ,Z»{� �Ì�¿�²ÀÌ¼ËY�a� �]� �iÂ»� ¶»YÂ�
��a�½{�¯�®�y�ÉZ»{�,²ÀÌ¼ËY�a�c|»�,²ÀÌ¼ËY�a

� Á�²ÀÌ¼ËY�a� �Y ...d�Y� Ã|��ÄfyY{�a .�ªÌ¬ve�¾ËY� �{
�¹Zn¿Y� Ê¿Zf��Ây� Ã��»� �~]� ÉY�]� Ä¯� |�� �z�»

�ÉZ»{��{�²ÀÌ¼ËY�a���Äm�{�� Ä]�d^�¿� {Y�´Ìf¿Z����
d�Y� �e�iÂ»� {Y�´Ìf¿Z�� Äm�{ .��z�»� ¾ÌÀr¼Å

�Y~·� Á� Ã{Â]�ºËY�aÂ¼�Y� �Y� �e�]�ºËY�aÁ�|ÌÅ� Ä¯�|Ë{�³
Ê¸a�¥��»�dÆm�Ê§Z�Y�ÄÀË�Å�¥���Ä]�É�ZÌ¿ �¾¸ÌeY

µÂ°ËÔ³ d�Ì¿ .  
Äf°¿ �Ä]�d^�¿�²ÀÌ¼ËY�aÁ�|ÌÅ�É�e�]� Ä°ÀËY� �´Ë{

�Àe�Ze�ZÆÀe�,Ã|�¿�ºËY�a��~]�� %�Ê�Y���dÌ§���¹ÁY|e
� �Àe� c|�� �ËY�§Y� Z]� Á� d�Y{)� Ä]� ½|Ì���� %

Ê�Y���dÌ§��(,��Á� Ã|��ºËY�aÁ�|ÌÅ� �~]�¾Ì]�ÊeÁZ¨e
�Ã|�¿�ºËY�a)Ã|ÅZ� (�½|���^��d����Á�|��{���¿��Y
|�¿�Ã|ÅZ�».  
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µÁ|m �-  ��¿ZË�YÁ�ÄË�ne�µÁ|m�cZ ]�»�¾Ì´¿ZÌ»Ä ·Z�»�{�Â»�cZ¨� Ê¿Zf��Ây�Ã��» 

Table 3. Mean squares of ANOVA table for some traits of S. khuzestanica 
t�� ±�] �yZ� ÄÌÀ] ®�y�½�Á Ä�Ë� ®�y�½�Á �z]ÊËYÂÅ É{Y�M�Äm�{ cY�ÌÌ¤e��]ZÀ» 

Leaf Area Vigor index Root DM Shoot DM Df  S.O.V 

6277.70**  138.35**  423.69** 804.66**  3  �Y�°e  
Replication  

10053.43**  2046.38**  879.37** 1720.52**  2  Ê°�y  
Drought (A)  

5880.09** 2830.97**  413.96** 935.80**  3  
²ÀÌ¼ËY�a�¶Ì�¿Zfa  

Priming potential (B)  
150.60 ns 76.44**  5.37 ns 8.04 ns  6  A ×B 

1063.81**  489.55**  184.38** 118.70*  1  ²ÀÌ¼ËY�a�ÉZ»{  
Priming temperature (C)  

ns 194.94  ns 8.18 5.67 ns ns 14.48  2  A ×C 

207.52 ns  55.87**  25.60 ns ns 54.10  3  B ×C 
ns 52.96 ns 1.86  5.99 ns ns 19.39  6  A×B ×C 

90.56  7.36  12.89 18.36  69  Error  
       95  Total  

4.76 9.83 5.77  3.46  CV (%) 

         **, *�ÊÀ »�\Ìe�e�Ä]�-�|��{�®Ë�t����{��Y{,��Á�|��{�lÀans�|��Ã|ÀÅ{�½Z�¿ÊÀ »�¹�É�Y{  
**, ��6WDWLVWLFDOO\�VLJQLILFDQW�DW������DQG������OHYHO�UHVSHFWLYHO\��ns means non significant. 

µÁ|m �-  Ä�ËZ¬» ¾Ì´¿ZÌ» ÉZÅ �iY �Àe Ê°�y Êy�] cZ¨� {�Â» Ä ·Z�» Ã��» Ê¿Zf��Ây 

Table 4. Means comparison for drought effects on some traits of S. khuzestanica 
ÄrÅZÌ³��Z¨e�Y  
Seedling 

Height (mm)  

Ä�Ë��µÂ�  
Root length 

(mm)  

�¿Z�Y�|��{ 

Essential 
oil (%)  

ÊËYÂÅ�¹Y|¿Y�®�y�½�Á 

Shoot DW (mg/p)  
Ä�Ë��®�y�½�Á  

Root DW 
(mg/p)  

±�]�t��  
Leaf area 
(cm2/p)  

Ê°�y��Àe 

Drought stress  

58.56 a  92.08 c  2.48 b 131.2 a  67.48 a  21.74 a*  %���Ê�Y���dÌ§�� 

75% FC  
55.16 b  97.15 b  2.66 ab 124 b  62.39 b  20.02 b  %���Ê�Y���dÌ§�� 

50% FC  
51.17 c  103.4 a  2.8 a 116.6 c  67 c  18.19 c  %���Ê�Y���dÌ§�� 

25% FC  
*|Àf�Å��Y{�ÊÀ »�cÁZ¨e�|«Z§�½Âf���Å��{��f�»�¥�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ» .Á��Ä]�ZÆÀÌ´¿ZÌ»�Ä�ËZ¬»�t����{�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M����

d�Y�Ã|��¹Zn¿Y�|��{.  
*Means with same letter in a column have not significant difference with each other, according to Duncan 
multiple range tests (P≤0.05). FC, represents the field capacity. 

  

µÁ|m �-  ¾Ì´¿ZÌ»�Ä�ËZ¬»�ÉZÅ �Êy�]��]�²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa��iYÄ ·Z�»�{�Â»�cZ¨� Ê¿Zf��Ây�Ã��» 

Table 5. Means comparison for priming osmotic potential effects on some traits of S. khuzestanica 
ÄrÅZÌ³��Z¨e�Y 

seedling height 
)mm(  

Ä�Ë��µÂ� 

Root Length 
(mm)  

|��{  �¿Z�Y 

Essential oil (%)  
ÁÄ�Ë��®�y�½� 

Root DM 
)mg/p(  

²ÀÌ¼ËY�a�É�¼�Y�¶Ì�¿Zfa 

Osmotic potential of 
priming  

57.59 b  92.24 b  2.9 a 64.42 b  Ã|�¿�ºËY�a  
Non primed 

61.8 a  103.7 a  2.77 ab 66.71 a  ²ÀÌ¼ËY�aÁ�|ÌÅ  
Hydro-priming 

53.42 c 93.72 c 2.56 ab 60.77 c -4 bar 
46.7 d  92.62 c  2.3 b 57.25 d  -8 bar 

*|Àf�Å��Y{�ÊÀ »�cÁZ¨e�|«Z§�½Âf���Å��{��f�»�¥�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ» .�t����{�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Á��Ä]�ZÆÀÌ´¿ZÌ»�Ä�ËZ¬»��
d�Y�Ã|��¹Zn¿Y�|��{.  

*Means with same letter in a column have not significant difference with each other, according to Duncan 
multiple range tests (P≤0.05).  
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Table 6. Means comparison for priming temperature effects on some traits 

±�]�t�� 

Leaf area )cm2/p(  
ÃZÌ³��Z¨e�Y 

Plant height 
)mm(  

Ä�Ë��µÂ� 

Root Length 
)mm(  

Ä�Ë��®�y�½�Á 

Root DM 
)mg/p(  

�¿Z�Y�|��{ 

Essential oil (%)  
²ÀÌ¼ËY�a�ÉZ»{  

Priming temperature  

20.31 a  30.54 a  19.13 a 2.35 a 2.8 a  15 ºC 
19.64 b  27.99 b 18.62 b 2.03 b 2.6 b  25 ºC 

*Àf�Å��Y{�ÊÀ »�cÁZ¨e�|«Z§�½Âf���Å��{��f�»�¥�u�ÉY�Y{�ÉZÅ�¾Ì´¿ZÌ»| .�t����{�¾°¿Y{�ÉY�ÄÀ»Y{�|Àq�½Â»�M��Á��Ä]�ZÆÀÌ´¿ZÌ»�Ä�ËZ¬»��
d�Y�Ã|��¹Zn¿Y�|��{.  

*Means with same letter in a column have not significant difference with each other, according to Duncan 
multiple range tests (P≤0.05).  
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