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Objective: To evaluate the effect of salicylic acid and mycorrhizal  in reducing 
salinity damage on the quantitative and qualitative yield of marigold a factorial 
pot experiment was conducted based on completely randomized design. 
Methods: This experiment was carried out with four replications in the 
Poldokhtar Payam Noor University in 2015. Experimental factors including 
salinity levels (Poldokhtar drinking water with electrical conductivity of 0.7 
dS.m-1 is control), 2, 4, 6 and 8 dS.m-1, and levels of salicylic acid (0, 0.3, 
0.6, and 0.9 mM), and mycorrhiza was inoculated and no inoculated. 
Results: The results showed that salinity reduced all the measured traits but 
only increased the antioxidant property. Salicylic acid and mycorrhiza 
improved all the traits in salinity. The highest amount of chlorophyll a and b 
were in 0.7 dS-1 salinity and application of 0.6 mM salicylic acid with 0.115 
and 0.207 mg.kg-1 fw, respectively which was significant with other 
treatments in 5%. Petal carotenoid was in 0.7 dS-1 salinity and application of 
0.9 mM salicylic acid with 7.71 mg.kg-1 fw which was 15% higher than the 
same salinity and without using salicylic acid. The maximum of fresh weight 
of inflorescence content as economical yield with 12.56 gr.pot-1 was 
observed at 0.7 dS-1 salinity, 0.9 mM salicylic acid and mycorrhizal 
inoculation. Mycorrhiza increased 28 percent antioxidant properties and 21 
percent colonization compared to the control treatment. 
Conclusion: Mycorrhiza by absorbing more water and nutrients in salinity 
improve the growing conditions of the plant and increase the yield. 
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� 	
K ��/ ) �&�!��N� � ��� ���1400 .(

��1�����) 
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��1�����) 
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1. Borago officinalis L. 
2. Thymus vulgaris L. 
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��" ��� � 
K!���� � 
K! ��,Q/ � M�� !�'? .E! U,)�	� 
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�NK !� 	�#��	� N��%� !�Q/ � !����
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��
�a M��67 ��� 7����G � !��G   � M��67��1�����) 
�)� 91� ��` �� I!�J�!����A K�
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17  �(
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��1�  %1f�� �� !� (!_��%/ L!�@ ��1o� K�7� � ��/!�"  I!�J���!����A�� Glomus fasciculatum )91��` � 0
2  91��` (

 .��/!�   �i?�� &�
1�  ��+/� �/50×40  yN2 �25 �
�)�   � 	��O�)� �/ ����%) 2�!  s�* PN�J�� ��  � %)�� PN�J

��  PN�J��" 	
�)�7 �
�O)�� �7 
K !� .	���Q�  !���  &�
1�10 � !g/ �
2�	� %��N� !�Q/ 1o� 	���  ��  &��) �*

��� P�"�
   � ]7 %" &
KA,) ��
+�!�QY  %1@�E �/ %��/���P*�� !�
Q#
 &�
1� �� !�� .
K s�* 
�N� &�
1�  � ��� 

�H
�!��  	 �

� %/%)  ��!�QY !g/ PK�" yN2 �/��/� !��"  	� 	
K  �%/ �� � �� "�0���1  �s�*50  0��`�91� %��� 

���!����A  \? � s�* L�9�9o� %�)q�  � 	
K %�Q�&��) �* %E�n� ����
 .��N2� ��!�N !�K� 20  �! ]7  �  &
KA,)

 ���/ !�QY ��� %) %1f�� !�L!�@  .PE��G���� ��1o� K�7� ��1�����) 
�)�  %1f�� !�a�7 ��/� � ��1o� K�7� �0�� 

15  �! 
+/  � ��1o� K�7� %1f�� ��� 0�X
� 
K. &�
1� 
K! 	!�� D" !�  ��35  %1f�� �� !� %" 
K 0�X
� �!��/? %1f��

500 �1��  \? ����z�)��/ .
K 	��� &�
1� �� %/ !�N�� w�
 �
2 E��1"�D ���  !� D� %1f�� ���  	�#�)�  � 	��O�)� �/

E��1"�D ��� �)�� SPAD 502-plus Konica Minolota 	 �

� G7�� P*�)  .
K ���� 

E��1" !�
9��D a� b B����!�" � C�/�
 C�,1� z�)��/ E�+� l�!� � 	
K b)�Arnon )1949��)� �/ ( &80  
@!�

� .
K 0�X
��&�A x��{�)� 	!�V2 b)�� !�
 \gZ  x�� ��- !� �����E���m)� 	�#�)�  � 	��O�)� �/ 	
K663� 645 � 470 

+� ����
�
��G ����

/ .�G   � !�H��1/0  &��)� b)�� C�/ 0��80  
@!�	!�V2 ���� %
�N
 ]m) .
K  �����   �

� � �
Z &��)� ��1o��&�A  ��- !� \gZx�� ��� J�/ ��1o� !� 	
K�"F� 	

�� E��1" PH1i .
K PB��J�D a D�E��1" �

b  ��
������!�" �%/ U���� �-  ��y b/��! )1�( )2(  �)3(  �� %/ P)� �� ?�
� !� .�G  b/��!V x��{�)� %
�N
 eXf  � 	
K

W P)� %
�N
 �� & �.  

 %[/�!1 (  a E��1"=�D [ 7/12  (663nm \gZ !� ) – 69/2  (645nm  \gZ  !� )] v/( ×1000  w)  

 %[/�!2(  b E��1"=�D [ 9/22  (645nm \gZ !� ) – 69/4  (663nm  \gZ  !� )] v/( ×1000  w) 

 %[/�!3(  B���!�"=���
 [1000 (470nm \gZ  !� ) – 8/1  (a E��1"�D )- 2/58 (b E��1")�D ] /198  

                                                                                                                                                                          
1. Satureja hortensis L.  
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 .

r
! �?�A� !�%� �� �/ l�! Phillips & Hayman )19700�X
� (   .
K��/� +���G 
@!� 
�1"�)�A�&� !�%� ��  � 

�����)��� � l�! ��[* .-�9�� )Tennant, 1975( 
���� 	��O�)�. 	 �

� ���� ��&�A ��+E�P ��
? 
��"�
��  D"

%/ l�! Sun et al. )2007	!�V2 �/ ( ����   ��� � PE�/ 0������ "��  � 	��O�)� � 	 ���U DPPH  �/ ]m) .
K 0�X
�

 x�� ��- !� ��1o� \gZ �����E����m)� 	�#�)�  � 	��O�)�517 ��� PB��J ����
�
�
 %N� D��K (�
(/) 
��K %
�N
 .

�AZ�� M�"�� �Q
 !� .��/ %
�N
 &�
/ ���P ��+E�P ��
? �"�
�
��  %[/�!  � 	��O�)� �/)4( 
K %,)�o�.  

 %[/�!4(  R = 
��K \gZ �
2)/
��K \gZ �
2- (%
�N
 \gZ �
2  × 100 

PQZ AX� � L�,)�o��% 1o� ��D !��?�� 0�
  � !��? !�AE�� SAS  %{�
)1/9 ( 	��O�)�����
�9� .�%� ��#
��G 

%/ l�! &�� ? LSD
1 
 ���K� ��A 0�
 b)�� !�AE� Excel �+� L!�@ !� .
K e)!� &
K!��  l�!  � ��!��"�E D/�9�� �'�

��
?�A l�/ ��� � !� � 
K 	��O�)� D/�9�� �'��G �9� �!����%�  ��#
��G ��� L�O@ %-�/�� z�)��/ l�/ ��� 0�X
� 
K.  

  

4&34
� .)���/ �
�  

z�)��/  ��
Z) ]
��!�� %�AX� ��
Z a���
1 (�'� !�K�� ��1�����) 
�)� �� ���!���A  �/��"� L�O@ �+�� !��  .
K�'� 

D/�9�� !�K� � ��1�����) 
�)� E��1" �/�D a� b� B����!�"�
 C�,1� � D� �� & � G�F? � !�K D/�9�� �'�� �� ��!����A  �

e� G��Y ��1�����) 
�)� �� ��!����A �/ w�O�!� %J�) � D� �� & � G�F? �+�� !�� ��/.  

  

4 .1 .5
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��� %���9� ��
Z a���
  %" ��� &��
 ��/ d(�*��G  I!�J ��/!�" 0
2 � ��/!�"���!����A ��/�  w�O�!� PO@

1" !� %J�)�% � T�[)�!�N !�K�  �
��K)2 �4 �6  �8 )��  �]�N �/  (���!� `[) �� 
@!� �+�� !��  ��
Z) ��/2 .(%/

!�-�%" M�/ ���G ��&�A  ��/!�" %/ ��/�� w�O�!����!����A  !� �!�K !�N��7/0 �)�  ��� �/ ]�N� � �/�#
��G 68/56 

�
�)� ��� ��/ � %/ P,�
 %"�!�N  ��/!�" 0
2���!����A � �/�#
��G 56/44 �
�)� ���  ��
f21  w�O�!� 
@!�M�/ ���  �!

 .��� &��
e� G��Y  ��/!�"���!����A � !��!�N !�K� 8 )��  �]�N � �/ ��� �/�#
��G 37/26 �
�)� ��� � %/ P,�
�!�N 

 ��/!�" 0
2���!����A  !�N��G !�K� � �/�#
��G 31/19 �
�)� ���  ��
f27  w�O�!� 
@!�%J�) �! �AE��M ��� )��
Z 2.(  

M�/ ���G � !� %��/ w�O�!��!�N  ��/!�"���!����A  � ��1�����) 
�)� 6/0 ��1� !_�� � �/�#
��G 85/50 �
�)� ��� 

 	
���� .
����e� G��Y e"���G  w�O�!�%J�)  �/23 �
�)� ��� !�N��!�  d�V� 0
2��1�����) 
�)� 91� &�
/ ��`  I!�J

%/  
�? P)� ��
Z)3.(  

  

4 .2%��78
 . 9�� ��3*��34 �
�  

d�V�  ��1�����) 
�)� �/ PH1i E��1"�D a � b !� !�K� 7/0� 2 �4 �6  �8 )��  �]�N �+� ��� �/� !�� ) ��/��
Z 4 .(

M�/ ���G E��1" !�
9��D a � b  !�!�K� 7/0 )��  �]�N  ��/!�" � ��� �/6/0 ��1� !_��  ��1�����) 
�)� %/ ����U �/ 

��#
��G 115/0 � 207/0 ��1� 0�� �/ "�0���1 & � �� C�/ D@�f 
K .GNn ��G%" e"���G !�
9� &?  �� !�!�K� 8 

)��  �]�N  �/ ��� � 0
2 ��/!�"  ��1�����) 
�)� %/����U �/ ��#
��G 06/0 � 111/0 ��1� 0�� " �/�0���1  C�/ �� & �

%/ P)� 
�?  ��
Z)4.(  

                                                                                                                                                                          
1. Least Significant Difference 
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**82/118 **49/28798 **88/4180 **90/139 **18/38  **46/444  **02/0  **007/0  **27/3950  4  !�K� )S(  
**32/62 **13/5190 **30/3080 **50/45 ns 7375/0  **21/143  **006/0  **001/0  **70/2448  3  ��1�����) 
�)� )SA(  
**52/103 **79/48978 **04/2210 **67/320 **54/16  **98/204  **02/0  **006/0  **00/4851  1  ���!����A )M(  

ns 75/0  ns 81/377  ns 28/25  **60/3 **7799/0  ns 91/10  *0005/0  *0001/0  ns 05/33  12  S × SA  
ns 58/0  ns 88/5556  ns 46/50  **56/21 ns 3305/0  ns 37/1  ns 0005/0  ns 0001/0  **77/93  4  S × M  
ns 26/0  ns 53/500  ns 33/61  **20/11 ns 5912/0  ns 49/7  ns 0002/0  ns 00007/0  **47/234  3  SA × M  
ns 75/0  ns 82/657  ns 66/20  ns 45/0  ns 1451/0  ns 83/6  ns 0002/0  ns 00007/0  ns  86/11  12  S × SA × M  

97/0 12/667 33/24 29/1 3085/0  99/12  0002/0  00008/0  89/21  120  �[*   

53/14 29/24 02/11 95/24 32/10  39/13  9/9  8/9  46/13    �n�U t���L�� )
@!�(  

ns%/ :** � * �  U����i�� �+��!�� � �+��!�� !� `[) ��N�f�  � a�7�� 
@!� . 

  
N��O 2 .�9��%� ��#
��G  & � � %J�) w�O�!� ��D� F?�G z�)��/ l�/ ��� �� D/�9�� �'��!����A !�K T�[) ��   

S@ �! I�� T(UR )I	�:@ �� ]�@(  /�%!�	 *!�5 #90��) (�9� !����  

a 72/9  a 68/56  S1M1  

b 72/4  b
 56/44  S1M0  

a 96/7  a 75/48  S2M1  

b 96/3  b 81/32  S2M0  

a 60/5  a 06/38  S3M1  

b 12/3  b 75/26  S3M0  

a 96/3  a 43/31  S4M1  

b 32/2  b 81/22  S4M0  

a 56/2  a 37/26  S5M1 

b 52/1  b 31/19  S5M0 

��#
��G ��� �!��� d��f  ��i `[) �� !� � &��) �� !� s�����!�K �+� d(�*�� !��� 
N� �/��#  .

!�� 

S5, S4, S3, S2, S1 %/ !�K U�����  �
��K2 �4 �6  �8 )��  �]�N �/ ��� 

M0, M1 %/ 91� U�����` 91� 0
2 ��a  I!�J���!����A  

  
N��O 3. �9��%� ��#
��G w�O�!� %J�) � & �  ��D� F?�G z�)��/ l�/ ��� �'� D/�9�� ���!����A � T�[) ��1�����) 
�)�  

S@ �! I�� T(UR )I	�:@ �� ]�@(  /�%!�	 *!�5 #90��) (�9�  !����  

a 80/4  a 30/27  Sa1M1  

b 56/2  b 00/23  Sa1M0  

a 84/4  a 85/44  Sa2M1  

b 92/2  b 05/30  Sa2M0  

a 04/6  a 85/50  Sa3M1  

b 04/3  b 55/36  Sa3M0  

a 16/8  a 05/38  Sa4M1  

b 00/4  b 40/28  Sa4M0  

��#
��G ��� �!��� d��f  ��is���� !� �� &��) � !� �� `[) ��1�����) 
�)� d(�*� �+�� !��� �/ 
N���# 

!��. 

Sa4, Sa3, Sa2, Sa1 %/  U���� ��1�����)  ��O@ 
�)�3/0 �6/0  �9/0 ��1� !_�� 

M0, M1 %/ 91� U�����` 91� 0
2 ��a  I!�J���!����A  
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4 .39�� �7*��:� ;<
� .   

��
�a AX��% !���]
� 	��� !�K �'� ��� &��
 ���� ��1�����) 
�)�   I!�J ����!����A  ��N�f� `[) !���  �/ 
@!�

 C�/ �#��A,) ~*�K �+�� !�� 
K  ��
Z)1 .(�9��%� ��#
��G �� &��
  %" ���M�/ ���G C�/ �#��A,) ~*�K !� 

!�K� 7/0 �)�  ��� �/ ]�N� � �/�#
��G 06/31 %/  .
�? P)�%/ �� � �AE��M !�K 
f�� ��� ��&�A  �#��A,) ~*�K

 C�/ !�
9� %/26/1 
f�� M��"  � ��� &��
M�/ ���G  �! M��"!�K� 8 )��  �]�N �Z �/ ��� �/�  ��
Z) PK�g�

5 .(��&��� ��K !��b !�K� �/ ����
 ��!���� ��� �� ? �"��&6 � �{��U ��1) !��*�)�  h2�/)?�U &

�)! %/ 

P)(7��1" �� �K

 )Aftab et al., 2011.( e� G��Y ��1�����) 
�)� 6/0 �1�� !_�� � �/�#
��G 41/29 �AE� U,)�M 

15 
@!��  C�/ �#��A,) ~*�KP,�
 %/ 
��K 
K .�� 
f�� ��1�����) 
�)�  C�/ �#��A,) ~*�K �!91/4  
f��

�AE��M  ��
Z) ���5.(  

   
N��O 4. ��1�����) � �!�K �!�N�� U�"�� G�#
��� %���9� 
�)�   D�E��1" �/a  �b   

3��:��S b )#:�� �! I�� ]�@�:�� �� ]�@(  3��:��S a )#:�� �! I�� ]�@�:�� �� ]�@(  !������  

bcd 19/0  bcd 105/0  S1Sa1  

abc 194/0  abc 107/0  S1Sa2  

a 207/0  a 115/0  S1Sa3  

bcd 191/0  bcd 106/0  S1Sa4  

ef 161/0  ef 089/0  S2Sa1  

bcd 185/0  bcd103/0  S2Sa2  

ab 197/0  ab 109/0  S2Sa3  

de 176/0  de 097/0  S2Sa4  

ef 162/0  ef 09/0  S3Sa1  

cd 181/0  cd 10/0  S3Sa2  

d 178/0  d 098/0  S3Sa3  

ef 161/0  ef 089/0  S3Sa4  

g 141/0  g 078/0  S4Sa1  

fg 147/0  fg 081/0  S4Sa2  

cd 18/0  cd 10/0  S4Sa3  

fg 156/0  fg 086/0  S4Sa4  

h 111/0  h 06/0  S5Sa1  

g 141/0  g 08/0  S5Sa2  

g 144/0  g 08/0  S5Sa3  

h 112/0  h 07/0  S5Sa4  

G�#
��� &��) �� !�  
@!� a�7 ��N�f� `[) !� �

!�� s���� d�f %" ������+� L��O� .

!�

 �!�� 

S5, S4, S3, S2, S1 %/ U���� !�K� �
��K 2� 4� 6 � 8 )��  �]�N �/ ���  

Sa4, Sa3, Sa2, Sa1 %/ U����  ��1�����) 
�)� ��O@ 3/0� 6/0 � 9/0 ��1� !_��  

  

4 .4 .

"=�*���� 9�:��  

�� ? !��M  ��n�f&�N�%"!�- !� D�K )1( ��	
 �� �K��  � !�K� 2 )�� �]�N ����/ �'� ��G D��2 �/ !�
9� 

B����!�"�
 C�,1� %/L!�@ [*� M��" �PE� .��� !�K !�� 7/0 )�� �]�N �/ ���  d�V� �9/0 ��1� !_�� 

��1�����) 
�)��  !�
9�&? %/ �+� !�-� !��� �AE��M �%�E�  %/ �71/7 ��1� 0�� " �/�0���1 )! C�,1� �� & ��
� .�G 

 !�
9��/ "���U ��!�N !�K� 7/0 )�� �]�N �/ ���  �&�
/  d�V���1�����) 
�)� �/ ��#
��G 52/6 ��1� 0�� �/ 

"�0���1 & � �� C�,1� ��
f 15 
@!� d(�*� &��
 ��� )D�K 1 .(  
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 N��O5.  G�#
��� %���9�~*�K �#��A,) �C�/ ���1N2 P��  	���� @�*�P �
?� �"��
�
� � 
@!� 
�1"�)�A�&� Po� T�[) !�K�� ��1�����) 
�)� � 
91��` ���!����A��   

�P�� 0�:���	D�I�   

)�P��(  

P�Q�2 90R# E�	�0	�#   

)#:�� #:�� �� ]�@ �9��(  

 ��-:��2E(�
��!   

(I	�:@ �� ]�@) 

 XQ�&  

W�5 #4A(D�� 
������!  

      ) �!�K�)� ��� �/ ]�N� (  

a 47/9  d 063/0  a 50/58  a 06/31  
��K  
b 75/7  c 092/0  b 04/52  a 56/29  2  
c 54/6  b 108/0  c 43/45  b 44/27  4  
d 72/5  a 127/0  d 67/38  c 59/24  6  
e 40/4  a 139/0  e 17/29  d 85/21  8  

��1�����) ) 
�)��1�� !_��(  
d 40/5  b 094/0  d 32/35  c 99/24  �O@  
c 18/6  b 099/0  c 15/40  bc 05/26  3/0  
b 12/7  a 112/0  b 50/48  a 41/29  6/0  
a 36/8  a 118/0  a 08/55  b 14/27  9/0  

�A�!�����  
a 59/7  a 123/0  a 48/48  a 03/28  `�91� 
b 98/5  b 088/0  b 05/41  b 77/25  `�91� 0
2  

G�#
��� &��) �� !�  &�� ? z�)��/ �

!�� s���� d�f %" ����LSD ��+� L��O� 
@!� a�7 ��N�f� `[) !� .

!�

 �!��  

  

  
 S-&1 � ���& �B	 .��:�E���� ���	 W��:@ ��V�A!���� �5  

  

4 .5?� �� @A� . B�CD  

d�V� ��1�����) 
�)� !� `[) �O@ � 3/0 ��1��!_�� ��'j�� �/ �AE��M D� �� & � G�F? !� !�K����  �1�{�PK�

 .

d�V� 6/0 ��1� !_�� ��1�����) 
�)� �� !�K� 2 )��  �]�N �����/ D� �� & � G�F? �! %/ L!�@ �+�� !�� �AE��M ���� ���  � 

!�K� 4 )��  �]�N �/ ��� /� ��'j� ��/ .��f!�� %" d�V� 9/0 ��1� !_�� ��1�����) 
�)� M�/ ���G ����
  %�K�� �!

%/ !�-� %" !�K ��� 6 )��  �]�N �+� d(�*� ��� �/� !��� !�K !� 
�Y�� .��� &��
 �!� 8 )��  �]�N  %/ P,�
 ��� �/

�)�� ����!�N /� �+��  D�K) ��/2 .(!�K� U,) !�
9� M��" E��1"�D  �!� �
�%X M��" &��� .,�� ����
� ��	�  !� %" 	
K

�  %�����%� ��/ �!� �! 
K! M��"���� / ���1N2�������  �e� G��Y �AZ� PE�� P*�) e���E �! %
�� ���1N2 � ���1N2 

) �&�!��N� � y1[� ����{E1397( .��1�����) 
�)� �/ %Z�� %/ ��'j�� %" M�"�� �/��� ��/����N�� ��	�  h2�/ ��!���AE��M 

DNo� !�� �) �� ��&��� o� D���2 %/�[� �� ���� .�9��%� ��#
��G �� / d(�*� ��� &��
�G  ��/!�" 0
2 � ��/!�"���!����A 

 !�0�N� T�[) !�K� �+�� !��  ��
Z) 
K2 .( ��� &��
 a���
e"���G D� �� & � G�F? � �/�#
��G 52/1 0��  &�
1� !� � ��!�N 

!�K� 8 )��  �]�N  ��/!�" 0
2 � ��� �/���!����A  �M�/ ���G � �/ &?�#
��G 72/9 0��  &�
1� !� � ��!�N !�K�  � 
��K
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 ��/!�"���!����A  ��
Z) 
K D@�f2.( �9��%� ��#
��G ��  %" ��� &��
M�/ ���G D� �� & � G�F? � !��!�N 9/0 ��1� !_�� 

��1�����) 
�)�   I!�J ��/!�" ����!����A � �/�#
��G 16/8 %/ &�
1� !� 0��  %" 
�? P)�50 � %/ P,�
 
@!��!�N  ��/!�" 0
2

���!����A  ���1�����) 
�)�  9/0 ��1� !_�� �AE��M  .��� &��
e" ���G D� �� & � G�F? 
�A !� ��!�N  ��/!�" 0
2

��1�����) 
�)�   I!�J ����!����A � �/�#
��G 56/2 %/ &�
1� !� 0��  ��
Z) 
�? P)�3 .(D� �� & � G�#
��� %���9�  G�F?

%/  Po� ���V�J� ���1N2 &���2��'j� M�/ %" ��� &��
 M��� ? �!�N�� L�,�"�� D� �� & � G���  � 
��K �!�K !�N�� !� G�F?

��1o� ��1�����) �K�7 PH1i !� 
�)�  ���6/0  �9/0 �1�� _��%/ �A�!����� `�91� �/ � !  ��
Z) 
�? P)�6G�� �/ .(  z�)�

e" %/ �
��  A�
 ���1N2 G���  �!�K ��+� !� 	��� %" 
�? P)�8 �)� ��1�����) ��/!�" &�
/ � ��� �/ ]�N�   &�
/ � 
�)�

 ��
Z) PE�� !��J ���A�!����� `�91�6.(    

  
  

  

 S-&2 .��1�����) � �!�K �'�  �� & � �/ 
�)�D� G�F?  

  
N��O 6 .�9��%� ��#
��G D� �� & �  Po� (&�
1� !� 0��) G�F?��'j� ��1�����) ��!�K T�[)  � D@�f �!�N�� L�,�"�� �A�!����� � 
�)�   

	D(��-(�� C�+:!  	D(��-(�� C�+:! ]�� !������  

b-e 42/7  h-n 85/3  S1Sa1  
b 10/8  h-m 12/4  S1Sa2  
a 90/10  f-j 01/5  S1Sa3  
a 56/12  d-g 99/5  S1Sa4  

b-f 49/6  j-o 32/3  S2Sa1  
c-g 12/6  j-o 40/3  S2Sa2  
bc 82/7  i-o 58/3  S2Sa3  

a 43/11  e-h 64/5  S2Sa4  
f-k 86/4  l-p 90/2  S3Sa1  
g-l 60/4  j-p 22/3  S3Sa2  
f-i 43/5  m-q 60/2  S3Sa3  
b-d 64/7  h-n 83/3  S3Sa4  
j-o 42/3  n-q

 00/2  S4Sa1  
k-p 04/3  m-q 61/2  S4Sa2  
h-n 84/3  n-q 10/2  S4Sa3  
e-h 67/5  m-q 65/2  S4Sa4  
o-q 90/1  q 93/0  S5Sa1  
m-q 44/2  n-q 00/2  S5Sa2  
m-q 39/2  pq 33/1  S5Sa3  
j-o 55/3  n-q

 90/1  S5Sa4  
G�#
��� &��) �� !� ��N�f� `[) !� �

!�� s���� d�f %" ���� ��+� L��O� 
@!� a�7  .

!�

 �!��  

S5, S4, S3, S2, S1 %/ U���� !�K� �
��K 2� 4� 6 � 8 )��  �]�N �/ ���  

Sa4, Sa3, Sa2, Sa1 %/ U����  ��1�����) 
�)� ��O@ 3/0� 6/0 � 9/0 ��1� !_��  
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4 .6 .���� ! $��A %���  

�'� 1@�� ��!��"�E� �� ?��� �/ ���1N2 P��  	���  �+�� !�� 
K  ��
Z)1 .(M�/ ���G ��&�A  ���1N2P��  	��� !�K !�� 

7/0 �)� ��� �/ ]�N�  � �/�#
��G 50/58 0�� e" � &�
1� !� ���G !�K !� &?� 8 )��  �]�N  ��� �/%/ P)� 
�? 

 ��
Z)5 .(e� G��Y ��1�����) 
�)� 9/0 �1�� � �/ !_���#
��G 08/55 �AE� U,)�M 36 
@!�� ���1N2 P��  	���  P,�


 .
K 
��K %/GNn ��G%" �� ��/!�"�!�����A  ���1N2 !�
9�P��  	���  %/ �!48/48  ��
Z) 

�)! &�
1� !� 0��5 .(  

  

4 .7 .G
<�$ 38D� �"��8��� H
�  

�'� !�K�� ��1�����) 
�)�   I!�J ����!����A  ��N�f� `[) !��� @�* �/ 
@!��P �
?� �"��&�
 0�� �+�� !�� ���  �'�

D/�9�� &?  ���+�� !��  ��
Z) 
�
1 .(�/ �AE��M @�* �N
 PH1i�P �
?� �"��
�
� �AE��M �PE�� %/ !�-�%"  !�
9�

�
?� �"��&�
  0��� !��!�N !�K� 8 )��  �]�N ��� �/� 139/0 � � !��!�N  
��K063/0 ��1� 0�� � !��1� ���� %/  P)�

 ��
Z) 
�?5 .(@�*�P �
?� �"��
�
0�� � !� ��!�N 9/0 ��1� !_�� ��1�����) 
�)�  � 118/0 ��1� 0�� � !��1� ���� ��/  %"

� %/ P,�
�!�N � �/ 
��K�#
��G 094/0 ��1� 0�� � !��1� ���� ��
f 20 
@!� �AE��M &��
 ���  ��
Z)5 .(  

  

4 .8 .�G
� 8��"�����@�  

�'� 1@�� ��!��"�E� �� ?��� �/ 
�1" 
@!��)�A�&�  �+�� !��  ��
Z) 
K1 .(�/ �AE��M PH1i ��N
 
@!� AN����� !� 

!�%� M��" ��PE� %/ !�-�%" !� !�K� 8 )�� �]�N  ���� �/
@!� AN����� 40/4 
@!� ���/ ��f!�� %" !�K !�� 

7/0 �)� ��� �/ ]�N�   %/47/9 )!�
  ��
Z)5 .(  

  

5J+� .  

!� ���67� �AE��M  w�O�!���	� %
�
��K1  !��f !����!����A  l!�A�
���� ) � G�
� ��2!� 1393 .(!� 9f�P9 ���!����A 

 �/l���� � %�,K�� Z!�*�  � ��*�AE��M `[) \gZ !��%� �/  \gZM�/ �� �gi �@��2 � \?��� �X�� �AE� %/�M 

� 
K!�	� �� ��K )Fouad et al., 2014.(  

��1�����) 
�)� �/ 
 ���� %" !� ���o�� &��!�� ��� ����� ����X �� �
�" !� ����" u)�7 ��� ��	� %/ !�K� M9
 

NQ�� �!�� ) �&�!��N� � %K�
� %�)��71395.( M��67 ��  %" P)� 	��� &��
��1�����) 
�)� �/ ��+E�P ��� /�������� 

��	� H
� �N
�
K! ��'� �!�� ) �&�!��N� � 

���f1399.(  

!� �!�K M��  PH1ie�H�� 	
��"���  
�
�� 
K!��A��/? 
�)� �� ��G1 �o� %"�� 	
��" A
?�e E��1"� (  
����

�AE��M �%�E� � %/ ��G ����U E��1"�D Po� ����'j� ��G A
?�e AX��% �� �K

 ) �&�!��N� � ��� ���1400.( ��
�a &��
 

��� %" �/ �AE��M PH1i  ��1�����) 
�)� /�M  � 6/0 ��1� �!_�� E��1"�D M��" �%�E� %" ��G ��� &��
 	
��� #��/��� 


K�
 �'�  ��1�����) 
�)� %/ PH1i E�V�� �� 
K�/ .M��67 &��� l!�A�  %" 

��" ��1�����) 
�)�  !�PH1i ��� �_�/ 



!�� �/ �'�	 ���! )Hayat et al., 2010.( l!�A� 	
K %" ��1�����) 
�)� !� PH1i ��� �7��G %/ D��� �o��� )�e�� 

�
?� �"��
�
� ���	� DNo� %/ !�K� �! �AE��M 	���� ��� !� PH1i ��� ��_�/ %/ &���2 �
?� �"��&�
 i�� A
?�N� �/ 

A
?�e ��� �
?� �"��&�
 M��N��/ ����X �� 
�" )Ashraf et al., 2010.(  

                                                                                                                                                                          
1. Cannabis sativa 
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%��N� 	��� !� %" 	
K l!�A�  !�Q/M�/ ���1�� �� d�V� �/ C�/ �#��A,) ~*�K G�  !_����1�����) 
�)�  !�

%/ �!�K �1�{� ���!�N�� ��+� ��!�N�� ���) �/ %" 
�? P)�  !�� ��/)Bayat et al., 2012 .(��1�����) 
�)� !� ��&��� 

2�
� 7�0� !�? K�N���� P)� %" M9
 �'q� &? !� ��!�"� �)� 2�E�� %/ /�*� P/�' 	
K P)� )Aftab et al., 2011.( 

e� G��Y ��/!�" ���!����A  C�/ �#��A,) ~*�K�AE� �!�M  ��
Z) ���5 .( 	��� !� D�E��1" !�
9��O+Z� A�����1  !�

 �0
9� � �K!�� �Z���) PE�� M��AE� A�
 I!�J �/ ����AN�1399 .(%/ �H
 �� 
)! �AE��M !�
9� E��1"�D !� AN����� 

�/ I!�J�� %/ D��� \gZ M�/ �� �O�E � �@��2 !��n� !� /�A��)� E��1"�D  � s�* 
K�/ ) ����B! � ���/�/�J?1390(.  

eQ� ���G M9
 B����!�"����
 .E! N)�P D�K ��� O1�{��  � �"��&6 ��+E P)� %" !� �
�%X #
��/�#�{� 

"���U ��� A��)��E� %/ )��%1 !�
 ����
 �� �K� .�/ %Z�� %/ ��G%" "B����!����
 ��- x����� "	��� !�
 �! !��PE� 

�� "�
�� "M�� ��&�A &?  ���/ �AE��M T�[) !�K� W_�N�f� %/ P12  z��f !���/ &? %/ %" 
K�/ ����
��"� U��{�

 
����) �&�!��N� � �f��E1399 .(e� G��Y !� K!�A�� &��
 	��� 
K %" ��/!�"  ��1�����) 
�)� !� b���K �!�K !�
9� 

!�"�B������
 �! P,�
 %/ 
��K !� ��	�  %E�* ���!��)Portulaca oleracea L.( �AE��M ��� )Fathi et al., 2019.( %/ �H
 

�� 
)! ��1�����) 
�)� ��1Z �/��� �{�  ��U ��K !� P)(7��1" !��*�)�b ��/��� ��,Q/ h2�/ !�K�e� ��	� � �AE��M 

!�K M�� %/ &? DNo�� �� �K� ) �&�!��N� � %K�
� %�)��71395.( �/ %Z�� %/ ��G%" ��1�����) 
�)�  h2�/ �AE��M 

A��) B����!�"�
 � e� G��Y E��1"�D a � b  !�%E�* )Fathi et al., 2019 (� !� �
�%X �AE��M ���1N2 	
K  d�-  � �

���# ���!����A �  � 	��O�)� �/����� �/� ������ !���* �U,) � ����  \gZ\? �gi �@��2 ��� ��/��/ �P)� 	
K�G  !�

��G �� ?�M 
�A  ���1N2D� G�F? �+� D�K %/� !��� �AE��M �PE�. ������ �/��� ������ !���!�� \gZ ��A\?  �

�gi �@��2��  ��,Q/ �!	��� �
 !� %"�%X ��� � A��)��E �&?��* ����� 
� �AE�� M�� ) 
/��Fouad et al., 2014.(  

l!�A�  %" 
K!�K� U,) M��" 
K! �!���� ���1N2 P��  	��� � ���1N2 %
��  �	� A,)2 
K ) � Dn�E

 �&�!��N�1397 .(�� ? !����  %" 
K ~{����1�����) 
�)�  ��,Q/ �/��9�
� ��� ��+E�L�
 A��)��E�  �  .,��%/ 

 �&A{�h2�/ �AE��M 
K! �!��� D� &�/ ��� � !� �
�%X ���1N2 P��  	��� 
K ) �&�!��N� � 

���f1399 .(e� G��Y 

 ���1N2P��  	��� %
�� �!3  �/ %"���!����A AN����� PK��  %/ P,�
 `�91� 0
2  ��_�/��/ ) �&�!��N� � ��(i1394.(  

��1�����) 
�)� �!��� �
? ���*��"��
�
� �/�/�* !�� 	��/ ��! �g�������� � �� ?"�� &6�! dgf � %/ ��G ����U 

"N� �'q�� A
? %/�e��� ��7"�� �  �
"� !�  _����� 	��") 
��J�/ �&�!��N� � 	��  1399 .(e� G��Y � !��G �� ?�M 

M�/ ���G ��&�A �
?� �"��&�
 � !��!�N  ��/!�"���!����A !� �9��%� � �/�!�N  ��/!�" 0
2���!����A %/ P)� 
�?  ��
Z)5 .(

AN����� ���!����A  �/2�
� GNY  �� 
K U,)��+E�P A
?�e ��� �
?� �"��
�
� �AE��M � ��&�A �"��7�)�
�&� ��m���
� 

��i M��" �%�E�  %"�
�%X &? ��,Q/ 
K! ��	� !� ��K�b M�� !�K� 
K ) �&�!��N� � d��K�1396.(  

!� �/�!�� �  ��&��� ��/� ��! \�{� �'� M��"���� ��� �� ?�  �'� !� %"M�� !�K� ����
 �� �K�

 )�e�� 

�
?� �"��&�
 ��+E �� ���� �g� l!�A� 	
K P)� %" �AE� �/�M !�K� ��+E�P �
?� �"��
�
� ��	� �n�f %+��[� 
�
�N� 

 ��� �� �K� ) �&�!��N� � �1
�/�J1391.( l!�A� 	
K P)�  %"!� s�* ��� �!�K %
��Z 
 � !�m)���� 
K! � �� ��� 

I!�J ��� ���!����A�� �
 !� ��%X 
�1" 
@!��)�A�&� !�%� M��" �� �
/� .!� �AE� .J���M  !�
9�NaCl I!�J 
K!�� �! 

M��" ��
�� )Selvakumar & Thamizhiniyan, 2011 .(�/ d�V� ��1�����) 
�)�  %/ !�
9� 
�1"�)�A�&� 	��AE� 
K .

%/!�-� %" � !��!�N 9/0 ��1� !_�� M�/ ���G 
�1" 
@!��)�A�&� )36/8%/ (  
�? P)�%"  
��K %/ P,�
35  
@!�

                                                                                                                                                                          
1. Tagetes minuta L. 
2. Cuminum cyminum 
3. Foeniculum vulgare Mill. 
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�AE��M PK��  ��
Z)5 .(��1�����) 
�)� �/ �Of P�() !�%� !� �/��/ L��'� ��� �M�� 
K! &? �! �AE��M 	��� � 

h2�/ \gZ M�/ �� \? � ���� �gi�� 	
K ) �&�!��N� � L��/1390 (%" !� �Q
�P 
@!� 
�1"�)�A�&� � 
K! ��	� �! 

�AE��M �� 
��. z�)��/ K!�A�� ��!�N �?�G�1 �/ ��1�����) 
�)�� AN����� �AE� �!�M ) ��� �&�!��N� � ��� ���

1400�� ? !� .(�M  ��n�fM�/ ���G 
�1" 
@!��)�A�&� �/ !��f ���!����A )59/7%/ ( � %/ P,�
 %" 
�? P)��!�N  0
2

 ��/!�"���!����A  ��
f21 �AE� 
@!��M ) ��� &��
��
Z 5 .(�/ %Z�� %/ ��G%" +NZ�P I!�J��� ���!����A %/ 
K! ��	� 

� ����
 ���� �gi�� !� ��	� ��&�/A %��/�� �
���� !�K� �/ M��" ����
 ��G ���� ��&�A 91��` ���!����A�� �! M��" ��


�� )Enteshari & Hajbagheri, 2011.(  !�����67 91��` ���!����A�� %X
��� 
@!� 
�1"�)�A�&� !�%�  �!%/ !�- 

D/�J �QZ�� �AE��M ���  PE�� ��,Q/ 	��� �N
�
K! y��- G��  � �)Rahman et al., 2019.(  

  

6 .38�&K ���
��
(*'�/ � �   

��
�a ��G M��67 &��
 ��� %" ��N2� M�� !�K� UZ�� ����X ��K�b \�1[��
 !� ��	� N��%�!�Q/ 	
K %/!�-�%" 

��N�� L�O@ 	 �

����� 	
K �! M��" ��� .�/ �AE��M `[) �M�� L
K t���L�� ��	
K��X M�/ �� ��/ . � d�- ���#� 

��1o�K�7� ��1�����) 
�)� %/���D @�*�P �
?��"��
�
� h2�/ �AE��M DNo� ��	� %/ M�� !�K� ����	
 � UZ�� 

��,Q/ L�O@ 	 �

����� 	
K !� ��	� ����
 � P���9� &? �! %/ M�� !�K� ��E��M ��� .�/ %Z�� %/ ��G%" �� 
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��o/� !� %[/�! �/ PH1i ��1�����) 
�)� E�V�� !� �H
 %�E�� �� �K�� ��� !� ��G %+��[� & � �� D� F?�G ��	� 

%/ ��V�J� ���1N2 &���2��  d�V� �/M�/ ���G  PH1i��1�����) 
�)� )9/0 ��1� !_�� .
K D@�f (e� G��Y ��
�a 

%/ P)� � !� 	
�?�G M��67 &��
 ��� 91� %"�` �� I!�J �/�!����A �! �/� ��N�� 	 �

� �!�� L�O@ ���� ��'j�  P,��

%/ .PK�� !�-� %" �� ��/!�"�!����A  !�T�[) 0�N� !�K�)!�/ � 	
K %/ ���D *�/ � \? \gZ� �gi �@��2��  %/ �X��

~*�K ��,Q/ ��� 
K!� ��	�  .
K%/ %��N� P2�!  !� �1"!�-  ��/!�" ��!�K M�� b���K Po� !�Q/9/0 �1��  !_��

��1�����) 
�)� �� %�@�� �A�!����� `�91� � .����  

  

7�8��
�6 � ��'� .  

%/ &��) �* �+�,- ./��� � � !���" 0�12 	�#�
��  � e���E �-�* M��� ? G�� ���Z� b���K &��N
�  �
��!
J � ����

�� .����  

  

8L4
*� M

N� .  

���  .�!�

 ��Z� &��
����
 b)�� .E��� �!�+� %
��  

  

9 .L�
*� 

) A��E ����B! � %N-�E ����/�/�J?1390 !�QY !� \? d�V� &��

�! � A��)��E �D�E��1" &�A�� �/ ���A�!����� ����AN� �'� .(

 .�!���{/ � ��o�!�QY &��)� !� 0���/ ����
�s�* � \? 0�12 .15 )56 �(91-102 .  

                                                                                                                                                                          
1. Thymus vulgaris L. 
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