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An experiment was conducted to evaluate the effect of different levels of chitosan and 

salicylic acid on morphological traits of the medicinal plant Galega officinalis L. in 

field conditions in a completely randomized design with three replications in 2017 in 

the research farm of Islamic Azad University, Miyaneh Branch. The treatments 

included foliar application with four levels of salicylic acid (0.5, 1, 2, and 3 mM/l), 

foliar application with four levels of chitosan (0.2, 0.4, 0.6, and 0.8 g/l) and foliar 

application with distilled water (the control). The results showed that foliar application 

of biological stimulants had a significant impact on all evaluated traits, except plant 

height and leaf dry weight. By increasing the concentration of chitosan and salicylic 

acid, the fresh and dry weight of the stem have decreased so that the highest values in 

the two traits have belonged to the treatments of chitosan 0.4 and 0.2 g/l and 1 and 0.5 

mM/l salicylic acid. Maximum number of internodes (with a numerical mean of 4.80), 

root length in chitosan treatment (0.4 g/l), and the highest number of leaf (at a 

concentration of 0.6 g/l chitosan) has been observed. In the study of leaf and root 

characteristics, chitosan with concentrations of 0.2 and 0.4 g/l and in inflorescence 

characteristics, salicylic acid with concentrations of 2 and 3 mM/l have been more 

effective. In general, the use of concentrations of 0.4 and 0.2 g/l chitosan have had a 

more optimal effect on the morphological traits of the medicinal plant Galega 

officinalis L., making it ultimately recommended thanks to its positive effect on most of 

the plant's growth characteristics due to its rapid absorption to achieve the desired yield 

in a sustainable agricultural path. 
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��� v���%�� (�.Y� _��E� �0 �*
�"� 6�0%�Z!�  �P� ��?�� ���%�� 
�!� (�
� d�R�%� ��.!� �� (���� (�gt�) �9�=
�-a� #� ���� %�� *�#b) ��2.(  

  
 E7�F2.  �	��	��� M�	���7 ��IN� O�	4� .��$	�"	B ��7��. )	�B ���6�"��I�
�
��$ %	@A �?�� �� P�	$�L  

�!!t� k��-�  6���� (b%�  (�
� d�R�%�  ���5 (W�� ��#a�  (W�� �� ���  (W�� 3�H ���  
����!� ��#a�  
%�Z!�  9  ns19/8  **21/22  **82/480  **16/95  **8/1  

 
��E9�f�����  40  01/6  82/0  21/35  68/9  41/0  
) ���!!t� V��q%(  -  96/19  51/15  08/13  47/13  94/16  

 7 **ns �� �
�$ R���� �
�$ S�& 7 �A�. >� E	�4�� T:� �. ���. �$ ��"	:$ .��$ %	@A �� 	��	��� �8� ���. .�J	�  

  
3 .2 .�9�� +:�� $��;7  

 %� �v���%�� (�.Y� _��E� *�#b (� (b
� ��*
�"� %�Z!� �P� �-a� ���R� ���5 (W�� ��#a� �� �9�=  *�ZE$� \O� %� %��
 *�#b) #9 
#0��� #S%� 3�2.(  (,�� � _��E� (� (b
� ���!Pr� *
�"� ��0%�Z!�  �� �9�= 3!�!,!?�� #!��  ���
E!/ �
���5 (W�� ��#a� f��.5� Vb
�  eK�� �� ���
E!/ %� � #94/0  %� � �E!? �� 	�� !,!?��3!� #!��  eK�� ��1 ��!� %1
� 

�E!? %� �!Pr�  *�#b) ��� ���� ���� � (! � (� e�,� 6�E��3.(  3!�!,!?�� #!��  (|0�!� sE,��� ��%� �% �?
�� s!, �
(W�� � (H�9 ��#a� f��.5� �� � 
��� f��.5�� �� �
��� �% 
�!� #9% ) #�M�Shakirova et al., 2003.(  

  
3 .3 .+:�� �7 ���  

 ��
��� v���%�� (�.Y� _��E� 6�-�� *
�"� %�Z!� �P� ��0 �-a� ���R� (W�� �� ��� �9�=  ��� ���� #S%� 3� *�ZE$� \O� %� %��
 *�#b)2.(  (,�� � _��E� m�������0%�Z!� *
�"�  �� �9�= 3!�!,!?�� eK�� #!��  6�05/0  �1 ��!� %1
�  �E!? %����
E!/ � 
eK��  6�02/0  �4/0 ? �� 	��f!� �E!  #9�� (E9�� (W�� �� ��� �� �E�j� �P� (E,��
� � 
�
Z� ��Y�� (W�� �� ��� �� �% �P� I���

 *�#b)3.( (E5�� �� o��O� �q�$ f0�<= 6�0� f0�<= �0 *����� 6�% ) %�!H 6�0Bayat et al., 2011 6#�%���� ��%� � (
)Ngom et al., 2018 (/ #���� ���� ( 3!�!,!?�� �� V�� #!��.#9 
�!� #9% � �8�Q
?
�.!5
5%
� ��RS �
�  f0�<= I�� %�

3!�!,!?�� �E,���!� `�"� �� 
��RE�� .#9 
�!� ����% ��RS #9% f��.5� Vb
� #!��  
  

 E7�F3. E� U$ �8�  (�B�� ��0V�) �J	1>� ���"	� 7 =���4�5 ���� 	�"	B ��7��. )	�B ���6�"�
��$ %	@A �?�� ��  

�0%�Z!�  �5 (W�� ��#a���  (W�� �� ��� )g(  ��� 3�H (W�� )g(  
����!� ��#a�  
#0�9 *
�"� 	#�) (�9�=  f6/2  bc38/36  b26/18  d2/3  

�O � ^�  f6/2  bc62/37  b42/19  d2/3  

���
E!/  

0.2g/lit e4/4  a04/53  a1/27  d4/3  
0.4g/lit b6/7  a42/57  a9/28  a8/4  
0.6g/lit a8/8  bc58/38  b4/20  d4/3  
0.8g/lit b4/7  bc48/36  b74/19  cd6/3  

 3!�!,!?�� #!��  

0.5mmol de4/5  a98/59  a48/29  abc4/4  
1mmol bc6/6  a74/54  a46/26  bcd8/3  
2mmol cd8/5  b76/43  b46/21  ab00/4  
3mmol b2/7  c8/35  b72/19  d4/3  

�4J�. W7�� K�43$ =	3� )�
�. S�& W'4?� ��� ./�� �A�. O
1 E	�4�� T:� �. 	��	���  
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3��"� �P� #��9  
�!� #9% �� ���
E!/ ��#--/(� F!?� %��q �S�-� � ^� ^gb f��.5�6  e9���� f0�/ �
*�8���% �06 s�.�� e!?�a5 f��.5� o��U �� �<!,/� ���� �06 �E�� �� e��#!,/�  ���
E!/ l�2� �� ��8�Z� f��.5� .#9��

(� F!?� �!Pr�  3��"� �� ��#-���5�06  �
��� ��8�Q
?
�.!5 e!�j� f��.5� � ����% #9%CO2 �� ) #9��Amiri et al., 

2015a *� E�� � ���g� ��
� � ^� ^gb f��.5� (Y!E� %� � (��% � (W�� #9% 3��"� �� ���
E!/ l�2� ��5�U �� .(
 (��% � (W�� ��� f��.5� (� �Y-� ��0�!� 	�#�� %� ��
� I�� �E���� �
9 )Mahdavi et al., 2014a .(  

  
3 .4 .�+:�� �=" ��  

m����� *
�"� %�Z!� �P� �v���%�� (�.Y� _��E� *�#b  ���R� #S%� 3� *�ZE$� \O� %� (W�� 3�H ��� ��.!� �9�=
�-a�  *�#b) ��� ���� %��2.(  (b
� �� (� (,�� � _��E��0%�Z!�� *
�"�  �� �9�= 3!�!,!?�� #!��  �� �E�j� �P� ���
E!/ �

eK�� � e�� (E9�� (W�� 3�H ���  6�05/0  �1 ��!�  %1
� 3!�!,!?�� #!�� eK�� �� ���
E!/ �  6�02/0  �4/0  	��
 #!?
� Vb
� ��E!? ��f!� �� *�#b) #9 ��?�� (�
� %� (W�� 3�H ��� I�3.(  

 3!�!,!?�� #!�� ?
�� s!, � f��.5� o��U ��� ���E�� sE,��� (!$�� %�� F�
U � ?
�� �#9� #9% f��.5� V�� �
�� ) �
9Hajizadeh & Ali Lu, 2013 .(f0�<= ���� *
�"� (/ #���/ u%�.� 9�=�  3!�!,!?�� #!��  f��.5� V��

) #9 (W�� *
UAlaei et al., 2011 .( 3!�!,!?�� #!�� ?
�� s!, ��  
�!� #9% � 
��� f��.5� (|0�!� sE,��� ��%� �%
�� �
��� �% ) #�M�Mandhanis et al., 2006.(  

  

3 .5 .&0��
 $��;7%�  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E�  #S%� 3� *�ZE$� \O� %� 
����!� ��#a� �� �9�=
�-a� ���R�  *�#b) #9 
#0��� %��2.(  (,�� � _��E� (� (b
� ���0%�Z!�� *
�"�  �9�= 3!�!,!?�� #!��  ���
E!/ (� e�,�

6�E�� �P� !/ %� � (E9�� 
����!� ��#a� �����
E  eK��4/0  %� ��E!? �� 	�� 3!�!,!?�� #!�� eK��  6�05/0  �2 
��!� 
����!� #!?
� Vb
� %1
�  6�0f!� �� ��?�� (�
� %� 6#9  *�#b)3.(  

  

3 .6. +7�# �$ @�# $��;7  

*
�"� %�Z!� �P� %� �v���%�� (�.Y� _��E� m����� �-a� ���R� c�� ��#a� �� �9�= � 3� *�ZE$� \O� %� %�� #9 
#0��� #S%
 *�#b)4.(  (,�� � _��E� (� (b
� ���0%�Z!�*
�"� �  � ���
E!/ �� �9�= 3!�!,!?��  .e�� (E9�� c�� ��#a� �� �E�j� �P� #!��

 (� e�,� ���
E!/ 3!�!,!?��  eK�� �� ���
E!/ %� �e9�� 6�E�� �P� #!��6/0  � �E!? �� 	�� 3!�!,!?�� #!��  eK��5/0 
��!� %1
� ��P�) 	
� \O� �� ���
E!/ eK�� f��.5� �� (/ e�� �?�$ %� I�� .#9 
#0��� �E�j� �6/0  c�� ��#a� (�E!? �� 	��

 eK�� f��.5� �� ��� f��.5� (�
� %� ���
E!/ *�#b) #9 (E��/ ��?�� ���%�� 
�!� (�
� %� c�� ��#a� ��5.(  

  

 E7�F4. �	��	��� M�	���7 ��IN� O�	4� .��$  �� P�	$�LY�7�B �	� 	�"	B ��7��. )	�B Z��  

�!!t� k��-�  6���� (b%�  (�
� %� c�� ��#a�  c�� *
U  c�� ���  c�� �� ���  c�� 3�H ���  
%�Z!�  9  **29/8751  **43/2  **98/1  **38/1017  ns18/88  

f����� 
��E9�  40  34/1667  50/0  24/0 80/110  16/44  

) ���!!t� V��q%(  -  66/29  01/21  79/23 18/18  57/24  
 7 **ns �� �
�$ R���� �
�$ S�& 7 �A�. >� E	�4�� T:� �. ���. �$ ��"	:$ .��$ %	@A �� 	��	��� �8� ���. .�J	�  
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 E7�F5 .E� U$ �8�  (�B�� ��0V�) �J	1>� ���"	����� 7 =���4�5  ���BY�7 �	� 	�"	B ��7��. )	�B Z��  

�0%�Z!�  (�
� %� c�� ��#a�  ) c�� *
Ucm(  ) c�� ���cm(  ) c�� �� ���g(  
#0�9  e4/73  bc5/3  b3/2  cd46/56  

�O � ^�  cde2/104  ab00/4  ab56/2  abc34/56  

���
E!/  

0.2g/lit bcd00/136  a66/4  a04/3  a44/78  
0.4g/lit ab00/184  bc66/3  b26/2  ab82/71  
0.6g/lit a8/197  bc56/3  ab64/2  e9/42  
0.8g/lit de6/91  e26/2  d08/1  e6/42  

 !?��3!�!, #!��  

0.5mmol ab8/178  de56/2  d38/1  ab3/72  
1mmol abc00/150  bcd46/3  bc14/2  bc3/62  
2mmol abc00/147  bcde16/3  cd54/1  de26/48  
3mmol cde00/113  cde88/2  cd6/1  e42/38  

�4J�. W7�� K�43$ =	3� )�
�. S�& W'4?� ��� ./�� �A�. O
1 E	�4�� T:� �. 	��	���  

  
3 .7 .2@�# B�  


��� v���%�� (�.Y� _��E� 6�-�� �� *
�"� %�Z!� �P� ��0 �-a� ���R� c�� *
U �9�=  ���� #S%� 3� *�ZE$� \O� %� %��
 *�#b) ���4.(  (,�� � _��E��0%�Z!� *
�"� (/ e�� I�� ����!�  eK�� �� �9�=2/0  f��.5� Vb
� ���
E!/ �E!? �� 	��
c�� *
U  #9 �0%�Z!� ���� (� e�,� *�#b)5.(  

  
3 .8 .@�# D�9  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E� �-a� ���R� #S%� 3� *�ZE$� \O� %� c�� ��� �� �9�=  %��
 *�#b) #9 
#0���4.(  (,�� � _��E� m�������0%�Z!�  3!�!,!?�� f!� �P� c�� ��� ��.!� �� ���
E!/ (� e�,� #!��  6��

�e�� (E9�� (� 6%
U ���
E!/ l�2� (/ 2/0 � �E!? �� 	��  3!�!,!?�� #!�� 1 ��!� ���� Vb
� %1
�  ��?�� %� c�� �#9��
#9  *�#b)5.(  � .E-�
E5 f��.5� (Y!E� %� � %
� ^gb f��.5� y��� ���� �e�� %��%
H�� �S�H e!Z0� �� (�
� %� c�� ��#a�

 
�!� #9%�� �
9 )Reddy et al., 1997�� %� .( If0�<=  .�
� %�g��!Pr� �� ��� � *
U � c�� ��#a� f��.5� %� ���
E!/
�
�%
0 .E-� 6��� �% �?�-�!� V!/�� X1�ZE$� ���
E!/ �e�� 
#��Z!W�� (EH�-9�� #9% �� ���
E!/ FZ� %�/����  #-��� �0�!� 6�0

�� � ?� I!?��!b e��� 6�0�!,� ��a� T�
� 
�!� 
Z��#9% � #-/  (� �
��� �0� (� (E,��� �!,� o��U �� I!,/� .E-�
!�
�� f��.5� �% ��5
E:��� ) #0�Uthairatanakij et al., 2007) �!�
? 
�!� %� c�� \O� GH�9 f��.5� .(Phaseolus 

vulgaris L.(���#-0 ���%�� 
�!� � ( ) F�b
��Citrullus colocynthis L.) e�� 
#9 u%�.� ���
E!/ �!Pr� e"� (Sheikha 

& AL-Malki, 2011; Azin et al., 2016.(  
f0�<= ���� *
�"� (/ #���/ u%�.� 9�=�  3!�!,!?�� #!��  I�� _��E� �� (/ #9 c�� *
U � ��#a� f��.5� V��

) �%�� e ��O� f0�<=Kashefi et al., 2005.( f0�<= ����  �� 
��RE�� #-E9�� %��w� 3!�!,!?�� #!��  f��.5� y���
�-a� �� \O� GH�9 %��) %�
� 
�!� cCyamopsis tetragonoloba L. � 
#9 #0�9 %�Z!� �� (,�� � %� (f!� �� I�

 ���%�/ �� c�� \O� GH�91 ��!�  %1
� 3!�!,!?�� #!�� #9 FS�$ )Chamani et al., 2018.(  3!�!,!?�� #!��  %�
c�� ��#a� ���� ��5� (�R-� �E-�� 
�!�) ��� f��.5� �% 
#9 F!8�� 6�0Martin-Mex et al., 2001.( Tohidi & 

Falahi )2016 #���� u%�.� (f!� �� � I�s/ �� GH�9 I�
��#��  c������5��-/ %��%�H �0%�Z!� (� �
���6  eK��
400 ��!� 3!�!,!?��#!�� %1
� *
�"� ��#�) #0�9 �  .�
� (�9�=(� �K� ��  #�%3!�!,!?�� #!��  s�.�� e!?�a5 f��.5� ��

!E� %� � 
8,!��% � ��#a� f��.5� V�� .E-�
E5 �
��� (Y ��a���� c�� �
9 )Shahraki et al., 2020(.  
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3 .9 .@�# �7 ���  

*
�"� %�Z!� �P� %� (/ e�� I�� �� ����!� v���%�� (�.Y� _��E�  ���R� #S%� 3� *�ZE$� \O� %� c�� �� ��� �� �9�=
�-a�  *�#b) #9 
#0��� %��4.(  (,�� � _��E� 6�-�� ��Z!��0%�*
�"� �  eK�� �� �9�=2/0 ���
E!/ �E!? �� 	��  (� e�,�

 �0%�Z!� ����f!� �� *�#b) #9 Vb
� ��?�� c�� %� �% �� ��� I�5.(  
�0�<= %�� *
�"� 9�=� ppm50 !/� %� ���
E!) u�� 
�Vigna radiate L.�.5� y��� (�-a� f�  � �� ��� %��

 ��� �e9���� GH�9 �c�� 3�H(���%�.0 �Z� �8 (��� ��#9 )Mondal et al., 2013.( /���
E! (� F!?� ���Y� 1(� �6 
� x��� 
#-�,p c�� \O� %� (� %
� J
R� f0�/ y��� �0 FH�� 5�.��F! � #9% %�# � � .E-�
E5 f0�/
�! �� �
9 .

�Z/ #9% f0�/6 ��
?�-!6 )Ferula flabelliloba%� ( *
�"� 9�=� eK�� �� �06 ��1�� ���
E!/ (� �F!?  
��#�� f0�/
(���% �.5� ��0%�# � f� 9%
H %
� m�8a��#! ) e�� 
#9 u%�.� .E-�
E5 %�# � f0�/ �Taheri, 2016 .(*
�"� �9�=

 � ���
E!/ ���� 3!�!,!?�� #!�� �� c�� sY$ � 	%
� �R$ (� �Y-� �c�� ��,� e�
U% 6�
E"� f��.5� o��U ��  �
9
�� eK5�"� �% �?
�� 6��� � ) #-/Kamali et al., 2012.(  

 ���%�/ �%J 
�!� %� 3!�!,!?�� #!��  eK�� ��200  �400  (� e�,� c�� �� � 3�H ��� f��.5� V�� %1
���8!�
) #9 �� ���%�/ 	#�Tarigholeslami et al., 2018.(  _��E� �� o��O�(� e�� �
#�� *
�"� �� �9�= 3!�!,!?�� #!�� 

 f��.5� V����<�� 6�0 8�Q
?
5%
� �F� �OW �F� � u
b�= ��#a� �(W�� *
U �
�!� d�R�%� (�Zb �� �8�Q
?
�.!5 � �
 v���� ��.!� � c�� 3�H � �� ��� �F!5���/ ��.!� �c�� \O� %�) �!�/ (�
���Najafiyan et al., 2009(  ��"�% �

)Nourafcan & Mahboubi, 2017 (.#9  
  

3 .10 .@�# �=" ���  

m�����  v���%�� (�.Y� _��E�
��� �0� *
�"� 6�0%�Z!�  ��?�� ���%�� 
�!� c�� 3�H ��� ��.!� �� (���� (�gt�) �9�=
�-a� �P�  *�#b) ��#� ���� %��4.(  

  
3 .11 .G� $��;7 +7�# �$ H�IJ  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E� F� ��#a� �� �9�=  *�ZE$� \O� %� (�
� %� I�J�_-= 
� #S%��-a� ���R  *�#b) #9 
#0��� %��6.(  (,�� � _��E� (� (b
� ���0%�Z!�*
�"� �  �� �9�= 3!�!,!?�� #!�� )2  �3 

��!� F� ��#a� �� (%1
�  ����.5� �P� ��?�� (�
� %� I�J�f!� ��*
�"� �� (/ e�� �?�$ %� I�� .e9�� 6 eK�� �9�=  6�0
8/0  �6/0 F� ��#a� ���
E!/ �E!? �� 	�� J�(E5�� %��W 6#a� 
�% %� (�
� %� I�h  6�0%�Z!� �� (p���2  �3 ��!�  %1
�

�-a� ������R�  *�#b) �
�� %��7.(  
���� %����� H�#��,! =�0��!6 ��.��5 / *
�"� %����
E! y��� e9�/ �� F�W f��.5� 0#��� �
�! �.5� �f�  ��#a�

F� J�I�  (�
� %�#9 )Salachna & Zawadzińska, 2014.(  
  

 E7�F6. �	��	��� M�	���7 ��IN� O�	4� .��$  �� P�	$�L�BY�7 �	� ]B 	�"	B ��7��. )	�B �3�� 7 ��^L  

�!!t� k��-�  6���� (b%�  F� ��#a� (�
� %� I�J�  F� *
U I�J�  (��% *
U  (��% �� ���  (��% 3�H ���  
%�Z!�  9  *49/0  **84/0  **53/63  **33/33  **84/101  

f����� 
��E9�  40  19/0  06/0  95/3  18/3  35/0  
) ���!!t� V��q%(  -  65/72  51/25  37/17  06/22  64/13  

 7 **ns �� �
�$ R���� �
�$ S�& 7 �A�. >� E	�4�� T:� �. ���. �$ ��"	:$ .��$ %	@A �� 	��	��� �8� ���. .�J	�  



�8� 9�:� ; 4<$ 5�=���4 7  "	���� �> ���� �� ?��� %	@A 6�"�
��$��� B�)	 7��.��  	�"	B ) Galega officinalis L.  (   1349 

 E7�F7. E� U$ �8�  (�B�� ��0V�) �J	1>� ���"	� 7 =���4�5 ����  ���BY�7 �	� ]B L	�"	B ��7��. )	�B �3�� 7 ��^  

�0%�Z!�  F� ��#a� (�
� %� I�J�  F� *
U I�J� )cm(  (��% *
U )cm(  (��% �� ��� )g(  (��% 3�H ��� )g(  
#0�9  ab6/0  bcd1  f72/7  d98/4  c2/3  

�O � ^�  c0  e0  f64/6  d1/5  c7/2  

���
E!/  

0.2g/lit ab6/0  ab3/1  bc34/13  a8/13  a1/8  
0.4g/lit bc2/0  d72/0  a58/18  b58/9  b9/4  
0.6g/lit ab6/0  bc1/1  b64/13  bc02/8  b42/4  
0.8g/lit a8/0  ab2/1  ef44/8  cd58/6  c36/3  

 3!�!,!?�� #!��  

0.5mmol ab6/0  d76/0  cd04/11  bc54/8  b46/4  
1mmol ab6/0  cd94/0  de48/10  bc68/8  b38/4  
2mmol a1  cd92/0  b08/14  b12/9  b34/4  
3mmol a1  a4/1  de44/10 cd46/6  c2/3  

�4J�. W7�� K�43$ =	3� )�
�. S�& W'4?� ��� ./�	��	���  

  

�E�_� �0�<=� %� (b
� ����5 �.5� �� (/ ��� ����f� eK�� ���
E!/  ��100 ���! 	�� ? ���E! � (�
� d�R�%�  %� F� ��#a�
�
�! �.5�f� �� ) #���Sultana et al., 2017 %� e?�H� �� ���
E!/ .(3�.!,�� .E-� 6�0�!,� (E,� y��� #!��  %� � (���% �#9

	�#�� #!?
� 
�!� %� ^� �R$ �� � 
#9 x�a� f0�/ (Y!E� �� f��.5� �% ����� 6�0 ) #0�Malekpoor et al., 2017(.  
  

3 .12 .G� B�2 H�IJ  

m����� *
�"� %�Z!� �P� %� �v���%�� (�.Y� _��E� F� *
U �� �9�= �-a� ���R� I�J� �� #S%� 3� *�ZE$� \O� %� %
 *�#b) #9 
#0���6.( �� ���� �0%�Z!� (,�� � _��E� *
�"� %�Z!� %� (/ #0�  eK�� �9�=3 ��!�  %1
� 3!�!,!?�� #!�� 

f!� ��F� *
U I�  *�#b) #9 FS�$ I�J�7.( ��8�s,! �.5� �P���� /���
E!  ��F� *
U � #9% I�J� �
�! I8Z� e�� 
� �2-� �
b� (� �
����Q��E! �� %�EH�� %� �0%�EH�� %� (/ #9��6 #!��
-!��6 � e/�9� #-/. �� 
�6 �����  X1�ZE$�

/���
E! �.5�f� 
Z��#9% 
�!� �U �� �%o� ,��0�!6 ��?�-�! (� �Y-� (/ .E-�
!� ,/�I! �� ��
9 K-�s! #-/ 
)Malekpoor et al., 2017(�% ������� %� .6  GM�� ����� #9�� ���
E!/ (/ 
� f��.5� �% ����� o�U �OW #��

) #0�Amiri et al., 2015b(.  
  

3 .13 .+=�� B�2  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E�  ���R� #S%� 3� *�ZE$� \O� %� (��% *
U �� �9�=
�-a�  *�#b) #9 
#0��� %��6.( �0%�Z!� (,�� � _��E� (� (b
� ���  eK��4/0 E!? �� 	�� eK�� �� �� v= � ���
E!/ �2 
��!�  %1
� 3!�!,!?�� #!��  #!?
� Vb
�f!� �� ��?�� (�
� %� (��% *
U I�#9  *�#b)7.(  _��E���0�<=  #9 
��� ����

 (a?�O��%
� ��0�!� %� (��% *
U f��.5� Vb
� ���
E!/ (/#9 )Luan et al., 2005eK�� ���%�/ .(  L�EM� 6�0
!�
? 
�!� %� ���
E!/ (��% � (W�� *
U f��.5� (� �Y-� .!� �#9 )Singla & Gary, 2005.(  ���
E!/ ���0�<= %�

(��% �
��� y��� (Z�W ���� �06 (��% *
U � ��#a� f��.5� �� %
��� �06 #!?
�6  e�� 
#9)Gornik et al., 2008( .
 ���
E!/(� %
U F��W %�#��= ��b
�6 �0���6  
��� f��.5� �% ��0�!� �?
��s�.�� e!?�a5 f0�/ y��� � �06 

�E�� �� ���#!,/� #�
9 . ��
� I��(� F!?� (���% e��#0 f��.5� �6  �
#9 .E-�
E5 %�# � f��.5� y��� x�a� %�# � f0�/ �
(��% *
U �
�!� d�R�%� ��  �0�!� 
�
� e,�� %�# � � �0�!Pr� �� ) #�%�g�Taheri, 2016.(  
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3 .14 .+=�� �7 ���  

� (�.Y� _��E�*
�"� %�Z!� �P� %� (/ e�� I�� �� ����!� v���%�  ���R� #S%� 3� *�ZE$� \O� %� (��% �� ��� �� �9�=
�-a�  *�#b) #9 
#0��� %��6.( m�����  (,�� � _��E�6�0%�Z!� *
�"� �(�S�$ �9�= 2/0  Vb
� ���
E!/ �E!? �� 	��

 �?�$ %� I�� �#9 �0%�Z!� ���� (� e�,� (��% �� ��� f��.5� eK�� (/ e��4/0 ���
E!/ �E!? �� 	���  �� �� v=
f!� �� *�#b) ��� ���� �% (��% �� ��� I�7.(  

  
3 .15 .+=�� �=" ���  

*
�"� %�Z!� �P� %� �v���%�� (�.Y� _��E� m����� �-a� ���R� (��% 3�H ��� �� �9�=  3� *�ZE$� \O� %� %��
 *�#b) #9 
#0��� #S%�6.(  �0%�Z!� (,�� � _��E�*
�"� (/ �O���9 %� ��� ����  ���
E!/ �9�=2/0 ��!�  �� 	��

f!� e�� (E5�� �%
S �E!? 
��#�� �%
� ��?�� (�
� %� (��% 3�H ��� I���  �0%�Z!� ���� �� (/ e5�� %��W 6�!�
 *�#b) e9�� ���R�7.(  

f0�<= _��E�  6�0f0�<= ���� (��% 3�H ��� �� �!Pr� �� ���
E!/ (/ ��� ���� � (p (W��  y��� ����� (p
 (|0�!� e!aq� �
��� y��� � �j-H �% �8�H f-� �P� � 
#9 (|0�!� ��� f��.5�#9 )Mahdavi et al., 

2014bs0 .( f!= I!-p  eK�� �� ���
E!/ �� �%J %�Z!�5/0  ��� f��.5� ����� f-� e"� �ZY$ ���� #S%�
 V�� �% �-!�� � ���
0 	�#��#9 )Guan et al., 2009(/ (  _��E� ���� �� �!H� (a?�O� _��E�f0�<= ����  
,Z0

.e�� 
�
�  
 ���%�/ 3!�!,!?�� #!�� �!Pr� 3��"�  vR-� e��� � e9�� (��% � ���
0 eZ,W %� 3�H ��� f��.5� �� ��#--/

F��W f��.5� .!� (K$��) ��� ���� �% 6�Hamada & Al-Hakimi, 2001(. �!� ���
0 	�#�� � (��% #9% f��.5� 

 %�Z!� (� ���= %� �%J 3!�!,!?�� #!�� ) e�� 
#9 u%�.�Hussein et al., 2007.(  

  
3 .16 .+:�� ��:  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E�  ���R� #S%� 3� *�ZE$� \O� %� (W�� �OW �� �9�=
�-a�  *�#b) #9 
#0��� %��8.(  (,�� � _��E� (� (b
� ��0%�Z!�� �f!� ��(�
� %� (W�� �OW I�  �� ���
E!/ %�Z!� e"� 6�0

 eK��2/0  �4/0 �-a� ���R� (/ #���� (���"� �E!? �� 	��  eK�� %� �� �� v= h#-E9�#� ���#8� �� 6%��5/0  �1 
��!�  %1
� 3!�!,!?�� #!�� f!� �� *�#b) #9 
#0��� (W�� �OW ��.!� I�9.(  

eK�� � 3!�
!0 #!�� L�EM� 6�0  3!�!,!?�� #!�� ��<�� ��  #-��� ���!Z!9
E!5 � 3�Q
?
�.!5 �3�Q
?
5%
� 6�0
 e��� � F-5 ��R,5 �(E���� �#-W �F!5���/ ��.!� �c�� \O� � ����b (W�� ��#a� �F� ��#a� �(��% 3�H � �� ���

�� %�g��P� F�%�H�� 
�!� .E-�
E5 ) #9��Omidbeige, 2009(�  %� (/f0�<= ��P� I�� �q�$eK�� ���%�/ e"� �  6�0
 L�EM� 3!�!,!?�� #!�� .e�� 
�
� �
���  

  

 E7�F8. �	��	��� M�	���7 ��IN� O�	4� .��$	�"	B ��7��. )	�B �3�7� )���1 %	@A �?�� �� P�	$�L  

�!!t� k��-�  6���� (b%�  (W�� �OW  ���
0 	�#�� �� ���  ���
0 	�#�� 3�H ���  c�� F!5���/ GH�9  ��,� e�
U% #S%� 

%�Z!�  9  **61/21  **13/2466  **95/331  **47/240  **24/0  
f����� 
��E9�  40  77/1  90/143  62/55  29/71  08/0  

) ���!!t� V��q%(  -  63/22  63/11  87/14  12/18  52/13  
 7 **ns �� �
�$ R���� �
�$ S�& 7 �A�. >� E	�4�� T:� �. ���. �$ ��"	:$ .��$ %	@A �� 	��	��� �8� ���. .�J	�  



�8� 9�:� ; 4<$ 5�=���4 7  "	���� �> ���� �� ?��� %	@A 6�"�
��$��� B�)	 7��.��  	�"	B ) Galega officinalis L.  (   1351 

 E7�F9. E� U$ �8�  (�B�� ��0V�) �J	1>� ���"	� 7 =���4�5 ���� 	�"	B ��7��. )	�B �3�7� )���1 %	@A �?�� ��  

�0%�Z!�  (W�� �OW )mm(  ���
0 	�#�� �� ��� )g(  ) ���
0 	�#�� 3�H ���g(  c�� F!5���/ GH�9 )SPAD(  ) ��,� e�
U%%( 

#0�9  d6/3  cd84/92  d52/41  c42/37  ab23/2  
 ^��O �  bc2/6  bc56/103  cd04/45  bc10/40  a29/2  

���
E!/  

0.2g/lit a6/8  a48/131  ab84/58  ab42/49  ab23/2  
0.4g/lit a2/8  a28/126  ab86/58  a3/56  ab16/2  
0.6g/lit cd8/4  de82/82  bcd52/50  abc8/46  c67/1  
0.8g/lit d4/4  de08/79  d84/41  bc7/39  bc89/1  

 3!�!,!?�� #!��  

0.5mmol a0/8  a28/132  a44/63  bc12/41  ab11/2  
1mmol ab6/7  ab04/117  abc96/53  a98/52  ab21/2  
2mmol d2/4  cd02/92  cd7/44  a86/55  ab11/2  
3mmol d2/3 e22/74  d7/42 abc22/46  c73/1  

�4J�. W7�� K�43$ =	3� )�
�. S�& W'4?� ��� ./�� �A�. O
1 E	�4�� T:� �. 	��	���  

  
3 .17 .�����/ K��0� �7 ��  

m����� *
�"� %�Z!� �P� %� �v���%�� (�.Y� _��E� �-a� ���R� ���
0 	�#�� �� ��� �� �9�=  3� *�ZE$� \O� %� %��
 *�#b) #9 
#0��� #S%�8.( �0%�Z!� (,�� � _��E� 6�-�� ��� f!� �� %�Z!� %� 6�#� �K� �� ���
0 	�#�� �� ��� I�

 3!�!,!?�� #!��  eK�� ��5/0 ��!� eK�� (/ e�� �?�$ %� I�� � #9 (���"� %1
�  6�02/0  �4/0  ���
E!/ �E!? �� 	��
�-a� ���R�  *�#b) #-E9�#� %
/g� %�Z!� �� 6%��9(. /y��� ���
E! ?
�� (a�
� �#9%� E� %� �(Y! �.5���8�Z� f� 

�� ��
9 /���
E! �.5� �� 
��RE�� ��e!?�a5 f� .��s� �06 �/#!6 ?
��E� %�!s, � �Q��E!�)���E! ���E/�% ���
��I!  �
�
��� � (��EE-���+���= *� E�� ��Q��E! � #9% � (a�
� y�����0�! ��  �
9)Mehregan et al., 2017( %� .��0�<=  %�

(� ���%�� 
�!� ) ��� f��.5� �% 
�!� �� ��� ���
E!/ 
Z!?Nourafcan, 2019(E5�� �� (/ ( .e�� 
�
� 
,Z0 �!H� 6�0  
  

3. 18 .����/ K��0� �=" ���  

*
�"� %�Z!� �P� %� (/ e�� I�� �� �/�$ v���%�� (�.Y� _��E�  3� *�ZE$� \O� %� ���
0 	�#�� 3�H ��� �� �9�=
�-a� ���R� #S%�  *�#b) #9 
#0��� %��8.( m����� *
�"� �� �0%�Z!� (,�� � _��E�  �9�=5/0 ��!�  %1
�

 3!�!,!?�� #!�� f!� ��9 %� � I�*
�"� 	#�) #0�9 T���  (�9�=s/ �� #9 FS�$ ���
0 	�#�� 3�H ��� ��.!� I�
 *�#b)9.(  �P� ��%�� 3!�!,!?�� #!��  61�� N
O� (/ ��� ���� (�%.� T���9 %� F�%�H�� 
�!� ��8�Z� ��

 3!�!,!?�� #!��  *
2"� �R!/ � �Z/ f��.5� ���Pi� ) e��Faridi Nasab, 2015 (�S�$ _��E� o�U .( �� ��� ��.!�
 ���%�/ �� ��?�� 
�!� 3�H � 3!�!,!?�� #!�� 5/0 ��!� ��!� 3� � %1
�  .e�� (E5�� f��.5� %1
��( �� �K�  f��.5� #�%

 �� 
��RE�� �P� %� ��?�� 
�!� ���
0 	�#�� 3�H ��� 3!�!,!?�� #!�� (� �U�H �E�� e!?�a5 ��� %� 
��� I�� ���#!,/�6 
) #9�� �?
��Tarigholeslami et al., 2018.( 

 ���
E!/ e"� �Y��E� I!-p4/0  �2/0 f��.5� �0%�Z!� ���� (� e�,� .!� �E!? �� 	��  %� .e�� 
��� ���� m
,"�
(��
b ��.!� f��.5� y��� ���
E!/ �#9 	�Y�� ���
E!/ *
�"� %� (�-= 
#��,!H %�g� 6�% (/ �������  #9% e��� � ���

(|0�!� .5� e���� %� � �0 
�!� I�� %� (|0�!� 3�H � �� ��� f��#9 )Dzung, 2004 `�"� �P� ��%�� %� .(
 (�
= ���%�� 
�!� �� ���
E!/)Greek Organo( l�2� �� 
�!� 3�H ��� � �� ��� �(�
� d�R�%� (/ #9 u%�.� �
) e5�� f��.5� ���
E!/ `�"�Heng et al., 2012 .(f0�<= ���� H ��� � (W�� *
U f��.5� ���� ��0�!� %� �% 3�

) #���/ 
#0��� ���
E!/ �� 
#9%�Z!�Cho et al., 2008.( 
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(� ���
E!/ (���% e��#0 f��.5� F!?�  f��.5� y��� x�a� %�# � f0�/ � 6���.!� �� � 
#9 .E-�
E5  d�R�%� �� #��
�
 ���0�!�(��% �� %�# � � �0e, ) �%�g� �!Pr� �0�!� 
�
�Boonlertinirun et al., 2008; Emami Bistgani et al., 2017.(  

  
3 .19 .@�# G�����	 L"�M  

*
�"� %�Z!� �P� %� (/ e�� I�� �� ����!� v���%�� (�.Y� _��E�  #S%� 3� *�ZE$� \O� %� c�� F!5���/ GH�9 �� �9�=
�-a� ���R�  *�#b) #9 
#0��� %��8.( *
�"� �� �0%�Z!� (,�� � _��E� (� (b
� ��  �9�=4/0  �� 	�� � ���
E!/ �E!?2 ��!�  %1
�

 3!�!,!?�� #!�� f!�  GH�9) F!5���/ ��.!� I���SPAD
��#�� ��?�� ���%�� 
�!� %� (  *�#b) #9 6�!�9 F89 h1.(  
3!�!,!?�� #!�� �
� *� E�� � ^gb �.E-�
E5 �vR-� ��.!� �
Z��#9% (/ 
�
� ��0�!� %� �
b
� ��-5 ���!/�� ��  �% �0

 e"��!Pr� � %��W�� ��Y�� F!5���/ %�EH�� � c�� ��
���� %� �% ����!!t� � 
�� ) #-/Popova et al., 2012.(  
 I�� %�f0�<=  e"��!Pr�  ��%�� .��� ���� f��.5� F!5���/ GH�9 ��.!� ���
E!/�!Pr�  
�!� 6�% �� ���
E!/

��!�� )Khajeh & Naderi, 2014( (� � ) 
Z!?Nourafcan, 2019( / (/ ��� �����-a� f��.5� y��� ���
E!  6%��
F!5���/ ��.!� b �a 	�Y�� ��a?�O� %� .�%�� e ��O� �q�$ _��E� �� (/ e�� 
#9 
�!� %� #!{
-��%�/ �  ��
� %� ���� 
#9

	���� �  e ��O� f����� I�� _��E� �� (/ e�� 
#9 #!{
-��%�/ � F!5���/ %�# � f��.5� (� �Y-� ���
E!/ .!� 

�W � �-!��
��) e9Dzung, 2004.(  %���0�<=) #9 

�W c�� F!5���/ ��.!� f��.5� Vb
� ���
E!/ ���%�/ �Salachna & 

Zawadzińska, 2014�"� %� �Q��E!� �2-� �
b� (� (b
� �� .(` %�EH�� f � � ���
E!/6 ( �$ %� �2-� I�� �06 
(!b
� ����.5� I!-p �F!5���/ �?��!=��E� �� ��g= #9�� .�� l�U �� �� ���
E!/ l�2� X1�ZE$� ����!Pr� �Q �� �06  *
+,�

) e�� 
�
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