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 �'� �()�' .     ��� *�� �� +��	� ���,Sanguisorba 

minor L. �$, 
� -
�� �����/���0%�) 	 ���� �

����!� ���1 ,        +2����) �� 3��(1 Rosaceae     �4 �'�

5� �� +	  ����� -
�� �"� -
�� (6�78 , ��� " /�)  � �  2��2 �

)Moghimi, 2005( . +��	� ���   ���;� ���$, 
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<=1  ���� � � ����� ��!��" 1 ,  >�� �2 ?���� �  +2�	��� ? �!" 

1�2, �� � 	 +�@�+A�"  ?%�� �(%�2  .��%�   B1 ?��C1�� D� E, 

 ��% ?;��1"   ���� �?% ,   <4 	  �&,   
�  <=1   ����   F1��� 

 4 2	?B1 >�� +?;;�  � G���1 �2 ����� ?�1 ���, ?%�� .  H�2��

�� I %1
 
����!"��=� ) FAO, 2005 ( 	KL % 
�

1
�� �!"� ���� �� �;���% " ����1 1, ?;%��)Garg & 

Gupta, 1997.(  
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, ��� �$, 
� F8��1 ,(C�
 	 �����  +?;;4 �2 

)�M� ?%�" �����!" ��!�, �'�  ���
  �N���  ?;;4+ 

O('���� � 3��1�+� 	  2�$���  �=�,� �&   �'�)Zare et 

al., 2006 .(� P��� ���O('����!� ,�Q� 	 R���1 F�� 
� 

    � 2�S��� ,�T  �  2 +A�	�  3U�;1   	 VW) ����  HW)

 ,1  ?%�� );Harris et al., 2001 Afzal, 2005.(  �2

��8�1 �����        ����� "��� X��� Y�) D�B1 ���� ,�
   	 ,�


    +��� G��' ?%�   �M   �C�� X'�;1.  �;�      	 +?�
 "�!

  �+?�
��� ���� 
�     Z& ?8 
� ��� ,��	��� [S��� �� 2�\�T  

	  ,1 "��%   ����� ���' ?;����        +2�2 �!�T �� ?%� 	 ,�


 � ��  �   ����� 
� F1�T ��U    +��� ��=6 	 ��� ,�
�M   "������

 ?;���� )Ashraf & Foolad, 2005 .(   ���' 2�\=�

������
,  1 ��� , ]��� ?����   � �(=� ���O('� �+��M �   �	�+A �2 

��%�D��% �;� "$W) 	 , 2�% )He et al., 2002.(  

 )��,     % 2��1 
� ����,�    � ���� 
�  '�?  C>�' ���V   ��

 R�$>�1 ���;��!" ' �>�;@, "�����^�    "�!���E1,    ?%� �� 

� -�(C� 	�+�  2��2)Devoto & Turner, 

2003;Krantev et al., 2008 .(>�' �C���V '� �?  �� 

 ! ���	��C4	�?, _	�;� �V '� �?   !	�� �� ,   
�  X�T��   "�! 

�;�,   3��� 2��2     ���;� �� �4 �V    <=1 R�$>�1   "��� ?���F 

`'�# �!" � �+�  �;� �� �!" B1 � E,      �'� +?% �()�;%  

)Senaratna et al., 2000 .(    ]��� H���C�>�' ?�'�

  ,1 H�>�;� ?�>��           ���;� �� ,>��' +����2 �2 H�>�;� 	 2�%

 �1 H�   �2 G������ ����?!        ��W(�� G��1 	 +2�T F�� ���U� 

 �(W�� ������� ,1    2�%)Burguieres et al., 2007 .(

H�>�;�          ,(�& �O� ��!��� �2 ,��a ��U �� �!  ��?�CT�� 

       R�S�2�� �()�?�� *�2 �� ]��� 	 +2�T F��     ?�>�� 2�
& "�!

,1 ���'�?�CT� ?;�&�� D'�� +?%   ?��%)Burguieres 

et al., 2007 .(�'� +?% ���^ �4  H���C�>�' ?�'�  �� 

��U ;�1,��2" �W� ���, 	 G�b� ��� �!"  �', �� �2 

���!�4 ��!� 1,?!2 );Krantev et al., 2008 

Zhou et al., 2009 (  �!�4 ]��� 	�  "�����^   "�!

�;��!"B1 �E, 
� +�� ������ ��1��!�!"<�c;�   +?;;T 

?%� ���� 
� �	4C�� �!' 	�;4�(���! 1, 2�%

)Shakirova et al., 2003.(  

 (Senaratna et al., 2000) ������   ���� �1	�O1 

@���,  ��> 	 ��   �2 ����� �;� �!"    $W) 	 �1�' ��1�� , D'��  

'��? >�'  �C���V     ?�2�4 -���� �� .   ?;M �2 �  � �!	A# 

2� � �@�    >�' <=1 �O� �� ��C���  '� V�   ?�� �2 ?�   `'�# F

��  �;� �� ��!��!" � � ?�
 �  +?;��1 ��% "  $W) 	 ,   +��%� 

   �'� +?%);Stintzi & Browse, 2000 ;Borsani 

et al., 2002 ;Bor et al., 2003 ;Demiral & 
Turkan, 2005 ;Verslues et al., 2006 ;Hamid 

et al., 2008 Naser-alavi et al., 2008 .(  

 ��(%�� ��� %���� ,   
� "�����^�    "�!'�� >�' ?�C���   �� V

	�"   2�\=� �7>d1�!" ����� �
, � �    �;� �B� +��	� ��� +�-

�!" B1 �E, ��% "  $W) 	 , �'�  .  � 
� e?! �   �!	A# �

'���, ̂�� �     '� P�(01 f�E' �� >�' ? �C���     2�\=� �� V

 ����� ��7Q�
, �  �       ��	 �2 +��	� ��� +��     �� F�B� �

��%"$W) 	 ,1 ,?%��. 
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?%. �1
& � �� � ��(4�� ���Q�      /��� f�U X>�g �2 F �!" 

 �2�h� F1�4,     ���� ���Q ���$� ��=M ��  .�� ���    F1�% �!

 ��% �;�"  $W) 	 ,         �7Q iE' j;# �2 *�?4 �! �k/mn �

o/mn �p/mn 	 q/Kn  '� 	 R�$'�#�@1�?>�' �C��� �2 V

 �7Q iE' ��=M)��?!�% ���;� (Kmm �qmm 	 kmm 

,��1 *��> �2 �2�� �( .�����g �!"��% P�(01 " �� 

 +�=�  "���  ?' �	��4 
� � <)Coons et al., 1990 ( 	

�����g  �!" $W) ,   ��   �2�� ��T �� �# ,�����5��   R�$ommm 

)Michel & Kaufmann, 1973 (=�� ��� 	 �"  iE' 

  �7Q)?!�% (   �('� �EO1 Z& 
��  F+�=�   "���  ?%  .  
��& �2 

   �?1 �� �	��Kq R��B1 �	�2 ���' �!"'� � ?

>�'�C���   	 V�12" qL   ���2 r��C�'      �?�?% +2�2 ���g 

      R��B1 
� �	�� �?1 ��� ����# �2        �� ��� �' 	 +?% s��) �!

           �EO1 Z& �� ��� H� 	 ,>���1 Z&      +?% �W(C% )Al-

Karaki, 1998 ([t' 	?1 �� � Kq �2 ���'  B1 � D

�1
&�  +�@W   VW) ?%?� . ���"      ����� ��1
& *�b��  �
, 

  2��?��('� 
��& �2    ! R��B1 �� �	�� ���4�t�  ?' ��  <L %  ��

  �?1km ��^ � ��7�?� �, BE' ,   [t' 	 +?%     ���$� �! �2 

  � �! 
�����  �qL ���   "�(# �	�2 ��2  �!" Km (��' , �(1" 

��  u 	2 ��  ��Q ���4 �,     �(# �! �� ��(%��� ����	 "2�  �o 

1��,>�  R��B1 
� �(�!"  ��% "   $W) 	 ,    �����  ?%  �2 	 

�=��    �2 �	�� ��	�2 1�v �  �12 �� ����;" qL   ���2 r��C�' 

  ?�?% +2�2 ���g.  �!��� -���%"      ���
	� ���Q �� +2
 ����� 

 ���� *�b��   �# �2 	  �  ��7Q ��,   
�  ?;��1     �' 	 ?Q�2  ��

������
,  ���@���1  ����� ��1
 �
,  �g�' R�U ��M � ���W �M

 � 	�+� +
�?�� �M���" ?% .   1 �\'�B1 ��c;1 ���@���   R�U �

�g�'  � 	 �M��W  ��M ���%        � �! 
� ��� j;# �   �� ���  ��U

�2�h�,  +2��� �%�2��   �& R�U 	    �� �!+�=�  "���  >�4 
� � [

+
�?�� ���"?%  .��@���1����� ��1
 �?1  ,�
��  �

+�=� "��� ���	� 	 [�>� �E��� 
�  )Ellis & Roberts, 

1981 ()  �E���K (  ����� ���' 	  ,�
� 
�     �2��� r�$�1

��@���1����� ��1
  ,�
)  �E���q ( �\'�B1?%.  

                                                 
 

�� Mean Germination Time 
 

�� Germination Rate 

�& �2 �4:  
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∑
∑=

i
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N

ND
MGT

.  

MGT: ��@���1����� ��1
 �
,x                                           

 N :���% 
	� �2 �T "�	�� D*�+2
 �����  x?��      

  

)q(                                                 
MGT

GR
1=      

D :���%����� 
��& 
� 
	� �
,x  

:GR����� ���' �
,.  

�b���   	 �B��F +2�2    �� �!+�=�   "���       ��1& ����� *�� 
� " 

MSTAT-C  �O1 	��C 1 �@���� +2�2     �� �! +�=�   "���  
� 

�$��2 ��1
&�U� iE' �2 � ��;pL%?% *�b�� .  

  

�����  

�(�� �b� j� ��	 �� +2�2 [��    R	?� �2 �!K     +?% +2�2 ��W� 

�'� .   ����� ?Q�2 �7Q �2�
,          �2 �;� y�� F��O(1 �^� 

    ' 	 �;� f�E'  '� f�E� >�' ? �C���  ;�1 V,     �'� ��2

)mK/mP< .(   FS% �S��;z�!K   ,1 ��W�        ���� �� ?!2� �

  ��% �;� f�E'"   $W) 	 ,    ����� ?Q�2 � �
,   �!�4 

,1  ?��� .��  $W) �;� �,  ��% 	 " � �   ,;�1 e5()� �  ��2" 

+?�2 ,1      �4 "��U �� 2�% ��       ��% �;� �2 +��	� ��� +�" 

   $W) �� �C��O1 �2,  ����� 
� �
,  (W��    �'� ��2��)�� "�

)  FS%K .(;z�!� �O1 �� 1 �C�@����   ,1 ��W� �!      �4 ?!2

���(W�  ����� ?Q�2 ��
,    �c�� �2 qmm ,��1  *��  > �2 �  �(

'��>�' ?�C���    ��U �� �'� +?1& �'2 �� V" �4    ��

�����          ,;�1 e5()� ?!�% ����� 
� FQ�8 ,�
 ��2"   	 2��2 

���� ]���� �L/KI?Q�2 "����� �
, ?%�'� +)  FS%q.(  
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����� ���� 

����� 
� 
�/��� ** ���/� ** ���/�� * ��	/	  ns 	
/��  ns ��/� ** 

 ������ ×����� � �
�/�� ns ��/� * ��** ��/�� ** ��/��� ** ���/� ** 
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/
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/
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����� ×��� ���� �� �/��  ns ���/� ** �	/�� ** ��/�� ** 	/��� ** ���/� ** 
 ������ ×����� ×

��� ���� 
�� ��/�  ns ���/� * 	/�� ns 	�/�� ** ��/
 ** ���/� ** 

����!"# ���$ ��	 ���/��  ���/�  ��/�  ���/�  ��	/��  �
�/�  
ns �� � ���� �	
 �	��� � ������ ���� ������ ��� �� ����� � ���� 

  

  

  

  

  

  

  

  

  

  

  

  

  ����� ���'�
,  ���� �� �  ������g ��% "  $W) 	 ,  �!�4 

 ,1 ��W�    ?!2)  FS%k .(  � 2��	 ����$;    �	�� �2   ��#��  ���

  '� �� +?%� >�' ? �C��� � V �    ���� �� ��    ��% �;� �"  	 

$W),  ����� ���' �
,   �!�4 � �4 �2 �1� ��� �  f�E' �

��%"  $W) 	 ,  ����� ���' �
,   �	��   ��#��    �� +?% ���

'�� >�' ?�C��� � V�  � 
� �(W�  2�� ?!�% ��� .�����   ���' �

������
,   �# f�E' �2 ��  ,;�1 �;� �    2 2�� ��2  >�8 �,   �4 

   � ��u�� f�E' �2� ���� ��          e5()� ?!�% �� �C��O1 �2 �

,;�1  2�?� ��W� "��2) FS%k.(  

 1$!2��3� 
�+� �4���5�� ���� ���� �� ��� ��	 

����� �( "#	 67	'��! '$%& � � 

 1$!8��3� 
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  FS% { ��W�  +?;!2           �;� �	?� �>�8 �2 �T �'� �& 

'�� >�' ?�C���      ?!�% ����� �� �C��O1 �2 V     �!�4 ]���

 � R�U ��W   �'� +?% �M .     ?�'� P�(01 f�E' ���

  �8 �2 H���C�>�'            �� "������^�� �c� 
� �;� �	?� �>

  �W�� R�U ��@���1    ,;�1 �	�7� �M    ��2+?�2  ,��    2�% . �2

    � R�U ��;� ��u�� f�E'��W     �b�(� �2 �M +�=�   "���  
� 
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Abstract 
The objective of this research was to evaluate the effect of different concentration of salicylic acid on 

enhancement germination characteristics of Sanguisorba minor L. under salt and drought stress. The 
experimental design was factorial arranged in a completely randomized block design with four 
replications. Treatment were combination of 5 levels of salt and drought stress, separately (0, -0.3, -
0.6, -0.9 and -1.2 Mpa) and 4 concentration of salicylic acid (0 as a control, 100, 200 and 300 mg/lit). 
The results revealed that all germination characteristics decreased by increasing strength of salt and 
drought stress but treated seeds showed lower decrease. Application of salicylic acid increased 
germination percentage and rate and also decreased mean germination time significantly, but had no 
effect on root, shoot and seedling length. Since 200 and 300 mg/lit concentrations of Salicylic acid had 
more effect than the 100 mg/lit on germination attributes, on the other hand no significant difference 
was observed between 200 and 300 mg/lit concentrations. Considering the economic issues and also 
considering this fact that higher concentrations of salicylic acid may lead to accelerated stress in plant, 
200 mg/lit salicylic acid concentration was suggested in S. minor in order to improve germination and 
seedling establishment under salt and drought stress. 
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