
����� ���� 	 
�	��� �
�
�� �
����� 
��� �����  �
����� ��
� DOI):( 10.22092/ijmapr.2019.125622.2528  #�$35 '�
�  (5 ��)* (833-819 )1398( ) �
����� ��
� DOR:( 0905.1398.35.819.97.5.1593.1586-98.1000/1735   ������ ��	
 � 
�
	 
�������	 )Fiori )L.( scolymus .varL.  cardunculus Cynara(   ��� ���
� �	��� ���� � ����  !���"# $�"    ��� ����� 	��
�1
 ���� ����������2* � ��� ����� ������3  1- 01����� ��2��0 (3���4 '	�� (05161�7�	��� '#7���� (04�	
�2 '
8���� 3�9�� (:�#� (���;� �����  2*- 1��'#�> �1?>�( �
���( '	�� (05161�7�	��� '#7���� (04�	
�2 '
8���� 3�9�� (:�#� (���;� �����(  :@��	��76� 3>Amaghaalikhani@modares.ac.ir  3- �
��
���( '	�� (05161�7�	��� '#7���� (04�	
�2 '
8���� 3�9�� (:�#� (���;� �����  B��
� 3C
��� :#�)�� 1397            B��
� EF*� 
�
;� :��� 1398          B��
� G��HA :����� 1398    �����       �9�1I�� 
���9 J���K L2��� 3 
2 �9 
�M�	0
� N�2
 	 
)�2 
8��C�8�2 )Fiori L. scolymus .varL.  cardunculus Cynara( �� O���  �1PQ 	 R#� �1PQ S��
�0 (4�� @� T�
�4U ���V�0� �� �
� 1395 �� '#7���� 04�	
�2 '
8���� 3�9�� :�#� R
��� .#  T�
�4U �9��1* X��1�2
C �� Y6
Z E�[ \1�9 X�
2 
C�
]� 
9 �� ���7� ��$� .#  X��1� ��1� ���9
 �� ��^ 
�4U�T X�
  �
;_ L2��� 3 
2 )2( 4( 6 	 8 ��19 �� b9�����( �� 	� O���  �1$	 	 R#� �1$	 S�� 4�� .#��19 �� ^�� ��6
�� �
)* 
)��c� X�
  ��#�� d�9 �� ��19( ef
  g�� (d�9 �4	 @�f (X2 X�C	��2 a 	 b 	 (X2 @�?C
2 #��� 	 @��5	��2 #��� '4�#��0��� .#�#  h�
�� ��V�� i�
���	 '��� 
��
�� ���  �2��#�� (d�9 �4	 �� 	 �4	 @�f 
8��C�8�2 �9�1[ 
������0 3�� J���K L2��� ��19 	 39
Z� S��
�0 4�� ���Z #��C��. �9�1[0 �2 39
Z� S��
�0 4�� �4	 @�f 
8��C�8�2 �� 4/22% T�
2 .��� ^�����9 ef
  g�� d�9 )29/2( 	 �4	 @�f 
8��C�8�2 )44/253 R�� �� (b9����� �� L2��� 6 ��19 �� b9����� X*
Q # ( �� 
6
Q�2 ^�����9 ��#�� d�9 �� ��19 )33/16( l���� �9 L2��� 2 ��19 �� b9����� .�19 �� �
�� �
)* (
)�2 X�C	��2 a( b 	 X2 O�C 3�� J���K �
��� S�� 4�� 	 ��7��� @�?C
2 #���( @��5	��2 #��� 	 
�A�1�C R
� 3�� J���K L2��� 3 
2 ���Z .#��C�� �K� L2��� ��19 
8��C�8�2 �9 ��g d�9 	 �4	 @�f S��
�0 4�� V�� 
��� ���.�19 �� m1��� ^�����9 ��7��� 3�619
��0
� ��1�
K 
�*� �� 
8��C�8�2 X�
  @�?C
2 #���( @��5	��2 #��� 	 
�A�1�C R
� �9Y���� �9��9 99/5( 55/9 	 89/5 R�� �� b9����� 4� L2��� 6 ��19 �� b9����� X*
Q #  �2 �9 �1[X�
2 3�� J���K ��7��� '�
� @�f ���Z .#�� ��     !"�#�$ :#���& 3���$ (
�
�� Y�2��0
� (
61�C @��5	��2 #���
 39
Z� ^�9 ��1�0�( 3�619
��
�0 .��1�
K    �����       
8��C�8�2 ) scolymus .varL.  cardunculus Cynara Fiori )L.(( 
7� 4� �
�
�� 
�	��� l���� �9 '��1�
f �
�
�
��� 3�� �2 R�#��0
� S��c� �U ���$4� X�^�nU (lo[) p6
9
� (d�V9 d�9
�0 
� 1� 	 h�;� �U q�
]� 
2��1f ����# )2009 ,al. et Lattanzio.( ^��r�� �9 ��s 4� q�]� �9 ��1�� (�Hs ^�� '
�� �9 ��1��
�o�� 4� 0	��� 
�
�� �9 3���� ��f
�  '#  3�� )2014 ,al. et Senousy El t Lombardo



820   ... �(�)*)(+& �,�& � �-
& �).�
� 2010 ,al. et.( 
8��C�8�2 
�o�� 4� ^��
��	 C( ��1� 
�#�� (L��
�A) (L�#� �)>C 	 ((^�U (�o�C ^�61��� ) et Lombardo 2012 ,al. t2013 ,al. et Pandino( 	 
�A�1�C
� 9�'M�	 0
�#��� @���61?C
2 	 
�#�v1�	FC w1>�� 
��1  ) Falco 2015 ,al. et.( 4� d�9
�0 ^�� '
�� �2 
�s 4� Y�2��0
� 
�A�1�C 
�#� 
9 �� b�
�* 
��Hs 	 4� 
;�� 	 ����0
� ^�� '
�� �9X�6� ���� ��19 ��#�� �
�4 ^�61��� �9��1�� @��1�9	�A �� 0
��Hs ���� '�
)��� 
��1  )2004 Melilli, & Raccuia.( 
�A�1�C
� �� �o�$0
� S��c� # � ('
�� #�61� Xx� 	 B�
A �9 T��0
� '#�4��s 	 �51�
A
� T�� #���� ) Beckman, 2000.( ^�� Y�2��
� �9��1�� wn
$ #����#Z �
7����0
� �P� X�� 
�#��2( ^���9
�9 
���1�#� �� �9��9 0�
��90
� ^�V� ���$4� �
[�� 	 e�� �� ��7��� Y�Z 3IC
��'#��2 #� 
9 )2013 al., et Pandino t2008 Williamson, & Holst.(   0
�#��� @���61?C
2 	 5(1 -0� @���61?C
2 �9��1�� ��	��C^��� Y�2��
� �� d�9 	 �Z
� 
8��C�8�2 ��f
�  '# #�� )2006 ,al. et Romani.( �9�1[
�2 Y�2��0
� 
�A61�C
 �� d�9
�0 
8��C�8�2 3o>� �9 �1��A
20
� �U ����9 �1$	 #���� )2015 ,al. et Salem.( �� ^�9 3�619
��
�0 ��1�
K (
8��C�8�2 @��5	��2 #��� 	 ^��
��� �9 X�6�
��� �2 �� 3IC
�� 0#o2 	 3�6
�C0
� 
9	�7��#y #���� 	 �	U��)* 
�#� 
9  Vv
Q3���� 0�
�4 #��>� ) ,al. et Matuschowski 2005 t2004 ,al. et Zhu.( 
9�1$	^��( T�
2 
9�_ 	 3�6
�C0
� #y i�4
�>612 )9��
�0 4
�>612�i �y	 �9��
 � ��)�
�1  6F�f� �2
 �$ ����
 � ��)*��
� �
�1 ( ���
 �$��
  #o2 4� ��)*�
  	 '#  L2�
 � �	#>� zF2
���� ��)* . 
���
 � g �� #o2 4� �2 3��
�1  V�� �� 	�� 9�_

�  �� 	 ���� T�� �Hs LP� X2( �8�2(
8��C ^��r�� 
�
��1� �U �� �
;� V���1�9 �	��>�2 z
�#�� �9 
�#�v1�	FC �9 ��1���
x� ^�61?�16 3o>� '��� '#  3�� )1998 t,dGebhar.(   �
�6
�� S��c� �
�� 
�#�� �2 f{�1 
�
���  �
�
�� 
�	��� 3�� J���K X��1� 
)��c� ���$4� 3��Z1� (
�
�C��|$ (
�� m
)��� 4� g�� (
��� (391[� (X]C (L��Z� @���5 	 3�6
�C0
� 
���4 S��c� ���Z 
����� ) ,al. et Saharkhiz2009.( ���$4� X��1� 
���4 �J��H���K �9 ��7��� �
�
�� 
�	��� L2��� ��19 3��( �9�1[0 �2 ��� L2��� ��19 4� #Q ���;9 ����C (# 
9 '
�� 
��#��1� 4� X��1� 
���� #��
� (�1� 391[� 	 ��1� 
��Hs �9 
91f '�
)��� #�2 ) ,al. et Sarab Dadvand 2008.( 
9
�4�� m
��� 
�)�C )L. piperita Mentha( �� L2���0
� S��c� )8( 12( 16 	 20 ��19 �� (b9����� �
�� ��� �2 ^�����9 ��7��� @�f 	 �� �� L2��� 20 ��19 �� b9����� 3�#9 #�U )2008 ,al. et Salmasi-Zehtab.( G��V� Taheri 	 ���
7�� )2013( 4� 
���9 �K� L2��� ��19 �� ��1�0
� S��c� ^��	U ).pps Thymus(  3�
7Q4� �U  �����2 �K� ^�� X�
� O�C �9 ��#�� �Z
� (
��1� ��Z }
� (T 1A ��7��� �� R�#�� 
��1� 	 �4	 @�f ���� 
��� ����19 	 J���K 
������0 �9 ��
� �
)* ���$4� #*�� 	 ��7��� i�
�� .3 �#�   
�9 �9 G��V� Lebaschi 	 ���
7�� )2018(  �9 
�o�
���9 L2��� ��19 �9 ��7��� N�2
 	 
)�2 ^��	U 
s
9   )vulgaris Thymus( �� O���  L�� l[
�� S��c� �����( 3�2 ^��	U 
s
9 �� L2���0
� ~
9 
��1�#�  �����9 #�61� '�
� @�f 	 ��7��� i�
�� ����9 .�1   �1PQ S��
�0 4�� �� ���V� 	 39
Z� 
;�U 
9 '
�� 
���4 0��9 wH$ �*
�� (
��Hs wU 	 �1� ���� �9 T�
2 ��7��� '
�� q#� 
��1 . '4	��� �9X�6� 3�	
�� S��
�0 4�� �9 S��T2
� 	 �9bo� �U �	#��3� '�
)��� 4� S��T2(
� G	�0
� 
�
��� ��s ����2 
���4 ���$4� T��VC� 
�
��1� 
�9
Z� '
�� 
���4 3���� 0�
�4 ��C
� 3�� ) ,al. et Jozarian 2014(. �� ^��� 
���� ^���� L2��� 3 
2 ���;9 
7� 4� X��1� L;� 0��9 
9
���� �9 ^�����9 ��7��� �
�
�� 
���4 '��1�� ��1� �$1� ���8��	MA '�19 .3�� ainisHos 	 ���
7�� )2015( G��V� #���2 �2 �1PQ S�� 4�� }
� :	�f )L. retroflexus Amaranthus( ��V�� #�61� ��
A -^��� �� i�
�� '4�� 0#�;� )Bornm. sahendica Satureja( �� T��VC� 	 #�61� �1��� �� T�
2 .��� h�
�� Gity 	 Raoofy )2018(  3�
7Q4� T��VC� �4	 (�� �4	 (@�f ��7��� (i�
�� g�� d�9 	 #*�� T 1A Vo� m
��� 
�)�C �� O���  ^�$	 
��� S��
�0 4�� ���V� 3 ��. h�
�� 



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  821  Mirshekari )2014( �� 
9
�4�� ��KJ� 
�9
Z� ����'�� )album Chenopodium( �9 0
������
A (# � ��7��� ���� 	 i�
�� ��
�4�� �
�� ��� 
9 T�
2 L2��� 	 ��fJ� �� �
�4 
o>� Vo� �#  S�� (4�� :
�1�9 �U T�
2 (3C
� �� 
6
Q�2 ��7��� ���� 	 i�
�� ��
�4�� �� ^�� O���  T��VC� �
�� .��� ^��r�� h�
�� ^�� l���� �
�� ��� �2 �� L2��� ��~
9 4� �
;_ ��19 ����'�� �9 0�4� �� #Q�	 L2��� S�� (4�� �9��9 25 
������6 �� b9����� 4� ��7��� i�
�� ���
2 #  �2 �
��'#��� R	V6 ����2 ^�� S�� 4�� �� ���V� ��
�4�� .�19  
9 �$1� �9 T�� �
�
�� 
�	��� �� ^��J� 3�F� ���
$ 	 T���� �	VC�4	� �9 3�� Y[ 
�
�� �� �
��� 0�
��9
� �_ �� g�� 
�
;$ 	 �_ �� Xf�� �1�2 	 ^��r�� q�
]� 
��Hs 	 
�	��� �#��� 4� '
�� (
8��C�8�2 ^�� l���� �� 0
���� 
���9 ��KJ� L2��� ��19 �9 ��7��� N�2
 	 
)�2 
8��C�8�2 �� O���  �1PQ 	 R#� �1PQ S��
�0 4�� R
��� # .    	
�� 
 �
���       T�
�4U ���V�0� �� �
� 1395 �� ���V� 
�
����� '#7���� 04�	
�2 '
8���� 3�9�� :�#� bZ�	 �� �
]�c� 
�
�C��|$ 35 �$�� 	 45 ���Z� ��� 
6
�  	 51 �$�� 	 80 ���Z� �1[ 
Z�  	 m
)��� 1215 ��� 4� g�� 
��� R
��� .#  :
���9 �
�U �
� �1� 
�V����7�^ ��'
8�> �
� �1� 
_)�(�8� �9 X�� 0��$� T�
�4U( ��^ ����� 
9 274 ���
��� �#��
9 
��~
� ���� 05��L wU 	 �1� 
� ����@�f '�19 	 O�1�� 0
�� ��
�6
� �U 22 �$�� ��
�
���� .3�� �
�F[� wU 	 
��1� �� �1[ X]C # � T�
�4U �� X7  1 �
�� '��� '#  .3��      /.0 1- 
23�� ����$# 4+�5�� � 4+�
& 3� 678 /�* �03 �(�)*)(+&    T�
�4U �9��1* X��1�2
C �� Y6
Z E�[ \1�9 X�
2 
C�
]� 
9 �� ���7� R
��� .#  X��1� ��1� ���9
 �� ��^ 
�4U�T X�
  �
;_ L2��� 3 
2 )2( 4( 6 	 8 ��19 �� b9�����( 	 	� g�� �1$	 	 R#� �1$	 S��
�0 4�� .�19 @� '
� XoZ 4� 3 
2 �
���� '�
�U04
� ^��4 X�
  (Lc  @>�� 	 �6
� R
��� # . 0��9 ^���� 3�C�� (
���4 ���� 
����MA Lv�� 	 ��V�� �*
�� 
��Hs q�]��A) 	 L2(q�]� 4� �
��� 30 	 60 
��
�0��� ^��4 ��1�� \
f ��;� .#  :
���9 h�
�� T�
�4U (\
f 3C
9 \
f 4� m1� 
�16- 
�  )loam-Sandy( e�c�� '��� .#  �
�*1]f 
7�V�C 	 
�
���  \
f ���V� 
��
�4U �� �	#$ 1 �
�� '��� '#  .3��  05101520010203040 3�;o���� ����f ��� ����� �1��; �;�  G�
9)��� 
���( 
��)���� 
��
� �$��( G�
9 ����2 0
�� �����9 0
��



822   ... �(�)*)(+& �,�& � �-
& �).�
� 6��� 1- ����7�9 �.:;�* � �:��
�0 <�9      =
� <�9 �����)()��      30-0  60-30  �.:;�* ����7�9  ) B3%(  9  10  ) E0%(  73  74  ) H���%(  17  16    #370 ���)I+
:J )� ()��  52/0  68/0    4�:���"  61/7  55/7    �"7� �N+9  ��70 )%(  5/7  6  7�9��:��
�0 ���  �O�  ���  277/1  21/1  ) /& 	!�)���%(  07/0  07/0  ����) B)��� /��� ),P*Q)� )� (Q)�7��&  52  49  ����) B)��� /��� B��RQ)� )� (Q)�7��&  440  420        iA 4� g��>� 	 '�
�U04
� ^��4 �H9 
8��C�8�2 �2 4� 32�  �
2
A �H9 �
;)*� ��;� '#  �19 �� B��
� 26 3�;o���� 1395 �� ��2
�
� X�
  T  S��� �9 �1[ T  ��� 3�2 # . 0��9 �
���[� 4� �f�1�7�
 Vo� �#  	 ^� �� ��#�� 
o�
�� �r�
��( 0�
2�H9 
9 	� �9��9 �̂����9 L2��� R
��� #  	 ��190
� 
C
y� 
� �#��� �9 L2��� ��1� �I� 0��9 �� �
��� �� ��Q�� 	� 
� �� 
��9 @�� .#�#  �9�1I�� �J^�� 4
�� 
�5	���� '
�� ��#�� 110 R��1��2 �12 '�	� �� 	� 391� XoZ) 4� ^�6	� 0�
�9U 	 50 4	� iA 4� (3 
2 �
79 '��9 .#  9U��
0 ���V� �9 �1[X�
2 �� �1[ X]C # � R
��� # . ^��r�� 0��9 '4�
o� 
9 S��
�0 4�� �� �1[ X]C # � �
���� ^�$	 O�1� 3�� #���� R
���.   :
���9 G��V� Salata 	 ���
7�� )2015( ��#�� '�
� ���K' 
8��C�8�2 �� d�9
�
� �2 ��#�� 4	� 0����9 �� ���V� #��>� ����9 3��. ^��4�	� �� ^�� l���� 150 4	� iA 4� 3 
2 �9��1�� �
�
A # � '
�� 	 �
�4 3 ���9 �7�A 
��	� �� �I� ��C�� .#     S9�0 TU� V)�
 	J� )W � X59     g�� d�9 �8�2 ��  �
�
AX]C # � 
9 '�
)��� 4� '
8��� g�� d�9h�� 
�6� -
� ) T-Delta meter; area T-Delta UK Cambridge, Ltd., Device( '4�#��0��� 	 #�9 ef
  g�� d�9 �o�
�� .#  �4	 @�f 
8��C�8�2 V�� 
9 3 ���9 10 ��19 4� �� ��2 
��
�4U '4�#��0��� #����. �
�
  �2n 3�� �2 0��9 '4�#��0��� �4	 (@�f �#�9� d�9
� �9 �#�   48 3�
� �� 0
�� 80 �$�� �� �	U ���Z '��� .#�#  iA 4� �
���[� 4� @�f �#  d�9
�( �4	 @�f ��190
� �� �
��� U4
��
� 
9 '�
)��� 4� 0	4��� l�Z� �̂41� .#  ^��r�� iA 4� 
�
�
�  m�1�� S��
�0 4�� '#��	� �� 0
�#Q�	 
��
�4U �[19��( �9�1I�� '4�#��0��� �4	 @�f 
;�U �� �
�
A X]C # � 
8��C�8�2 S��
�0 4�� 4� 
��� �9��9 5/0 b9����� �� ��2 S2�9 #�#  	 0��9 @�f �#  �9 �	U 
7���76� 
9 0
�� 80 �$�� 
��
����� X���� 	 iA 4� 48 3�
� �̂41� #�#����.    /�*�)�&      ��V�� X�C	��2 
9 ��1��0��� 
C�
]� 4� d�9
�0 p6
9 	 '�
]�0��� 
9 �1��� '4�#��0��� #  )1967 Arnon,.( �9 ^��� (�1I�� 2/0 R�� ��1�� d�9 '4
� �� 10 
������6 �1��� �1��� 80% XQ (#  i�� ��1��
� �9 �#� 10 ���Z� 
9 3��� 1600 �	� �� ���Z� 51�)����
� .#�#  �� 3�
;� 0��9 ^���� ��#�� X�C	��2 a( b 	 X2 S�[
�0 wH$ (0���1�C	��7���) �9Y���� �� �1[ }1�0
� 663 	 645 ���1�
� Zv��3 .#   



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  823   3���#)��      �9�1I�� ��;� '�
]� �7�A 
��	� 
8��C�8�2 0��#�� 4� d�9
�0 zF�
2 @�f '#  �� ��1A '��2 	  #�9@6� '�1�� 	 4 R�� 4� ��1A '#�U 3�#9 �� �9 ^6
9 250 
������6 X���� '�1�� 	 �9 �U 80 
������6 �1�
�� 50% �C
y� .#  iA 4� �4	 ���2 ( 6̂
9 �1�c� 30 ���Z� 0	� ^90�
� �
 1$ i2FC� .#  iA 4� ��� �#  6̂
9 R4~ 3��  '�
9	��U �� �4	 '�1�� 	 ��� �4	 T�
2 ��C
� (# 
9 �9 @�2 �1�
�� 50% �9 �4	 ��6	� 4
9 '#������ .�1  ��  �
�
A'�
]� 4� Hs
2 
C
* '#���H� 	 q
* #  )2000 Pharmacopeia, British(.    X�Y*�& ���" � X��!�)�& ���"      �1���
�
� 4� #��� @�?C
2 
9 3I�s 125/0( 250/0( 5/0( 1( 2( 4 	 8 
���R�� ;��� .#  i�� @� 
������6 4� �� �1��� �9 �	�� @� 6̂
9 '5	5 10 
������6 X���� 	 �9 0	� �U �9Y���� 2 
������6 #��� @��#���2 5/0 (�
��� 2 
������6 q��� 1��U 	 3�
;� �� 2 
������6 �1� �	U41� @� �
��� �C
y� '��2 	 L�Q 
9 wU���� �9 10 
������6 '#�
�� #  	 wH$ 
;�U �9 @�2 '
8��� ���1�C	��7��� UV �� �1[ }1� 505 ���1�
� ^���� 	  ��9��Of 3�#9 .#�U R4~ �9 g�y1� 3�� �2 ��#�� �
���� 
��C �9 0
�o� @�?C
2 #��� 
9 �$1� �9 
���� ���#�
��� �[19�� 
9  ��9��Of -Conc=35.61327A 0.16151 �9 Y>Q 
���R�� �� �� 100 
������6 3�#9 #�U 	 
9 '�
)��� 4� Y��y 5/2( ��#�� �U �� 250 
������6 �o�
�� #  	 
9 �$1� �9 �4	 ��6	� '
�� �
79 ��C� �� T�
�4U #*�� @�?C
2 #��� �o�
�� #  ) Pharmacopeia, British 2000.(    /+* Q�W      @� 
������6 4� '�
]� R
� 3�#9'#�U �� �9 �	�� ^6
9 '5	5 10 
������6 X���� 	 �9@�2 wU���� L�Q �U 0	� 10 
������6 L�I�� # . i�� @� 
������6 4� �1��� l�Z� '#  �� '�
9	� �9 �	�� @� ^6
9 '5	5 10 
������6 X���� 	 0	� �U �9Y���� 2 
������6 #��� ��#���2@ 5/0 (�
��� 2 
������6 q��� 1��U 	 2 
������6 �1� 1�4�	U @� �
��� �C
y� '��2 	 L�Q �U 
9 ��	VC� wU���� �9 10 
������6 #�
��' .#  ��V�� wH$ ��� V��Z �
��� '#  �9 @�2 '
8��� ���1�C	��7��� UV �� �1[ }1� 2±505 ���1�
� '#���� 	 �#��� 0�1��	� 
>2	�#�� X�C
� �9 @�2 
���� ���#�
��� #��� @�?C
2 	 �9 Y>Q 3I�s ^�� '�
� ^���� #����. �9��1�� #�
  4� 
61��� �2 �9Y���� ~
9 
�� �	#9 �1PQ '�
]� ��;� '#  �19( '�
)��� .#     4:;�W/��ZW�  �"��$       0
��K�
�*� 	 X9
��� X��1� T�
�4U 4� l��[ ��V�� i�
���	 )ANOVA( 
9 '�
)��� 4� ��	� GLM �� R����VC� 9.2 SAS ��V�� # #�. ��o6� R4~ �9 �2n 3�� �2 XoZ 4� ��V�� (i�
���	 4� �
��� ��19 b�41� '#�
��Z
9
� 
9) '�
)��� 4� ��	� Univariate( �
���[� X*
Q .#  
�
�� �>�
�� ^�8�
��0
� �
)* ��1� 
���9 
9 ���)'�
 4� �1�4U XZ�#Q �	
)� 
��� ��� )LSD( �� g�� �
��Q� 5% R
��� # .    �����      :
���9 h�
�� ��V�� i�
���	 '���
�( �
)* ��#�� (d�9 �4	 @�f (
8��C�8�2 g�� d�9 
8��C�8�2 	 �4	 @�f S�� 4�� �9
��� �1[���0 3�� ��KJ� L2��� ��19 	 39
Z� 
9 S�� 4�� ���Z #��C�� 
�� X�C	��2 a( X�C	��2 b 	 X�C	��2 X2 O�C 3�� J���K �
��� S�� 4�� ���Z #��C�� 	 L2��� 3 
2 �8�2 ��KJ� 0�
�U 
������0 �9 ^�� �
)* 3 �#� �	#$) 2.( ��V�� i�
���	 @�?C
2 #���( @��5	��2 #��� 	 ^��r�� �1�C R
� �
��'#��� R#� ��KJ� 
��� ���0
��
��� S�� 4�� 	 L2��� ��19 �9 �
)* �12H� .�19 ��7��� 
2@�?C( @��5	��2 	 
�A�1�C R
� �9
��� �1[���0 3�� ��KJ� L2��� ��19 ���Z #��C��( �� 
6
Q�2 �
��� S�� 4�� ��KJ� 0�
�U 
������0 �9 
;�U 3 �#� �	#$) 4(. �� ����� �� @� 4� �
)* 
9 �
�vV$ 0����9 ��1� ��9 ���Z 
�.#����  



       6��� 2- �(����E ��[�)� ��,� �37� 4[O�U� HZW \W)�] ^�� J)$ � _&")W 4W7�  	J� X59   ^�� 3;$  /�*�)�& /& /�*�)�& b /�*�)�& a 
TU� V)� �(�)*)(+& 

	J� X59 
�"�[W V)�   3� 4W7� 

df `��+� �")��aW ns06/194 ns03/0 ns007/0 ns01/0 ns01/0 ns49/3043 ns79/2 2 3").W **42/16715 **15/1 **17/0 *43/0 **66/2 *42/9755 **04/26 1 ^�� J)$ *08/718 ns006/0 ns002/0 ns008/0 **84/1 **75/28922 **04/28 3 _&")W ns06/194 ns003/0 ns0003/0 ns004/0 ns005/0 ns71/727 ns54/0 2 ^�� J)$×_&")W 25/205  10/0 006/0 06/0 05/0 75/1407 87/1 15 �U9 28/54  05/6 75/4 91/6 71/13 45/23 75/9  c:)d �")��aW )%( ns: R#� qF�f� 
��� ���* 	 :** qF�f� 
��� ����� g�� �
��Q� 1% 	 5%        



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  825  �"�[W V)� 3� 4W7�     �1PQ S��
�0 4�� Y$1� T�
2 79/13 0#*�� ��#�� d�9 �� ��19 
8��C�8�2 �� �>�
�� 
9 O���  0�
� 4� S��
�0 4�� #  �	#$) 3.(       L2���0
� S��c� 3 
2 ��KJ� 
������0 �9 ��#�� d�9 
8��C�8�2 3 �� �	#$) 3.( ^�����9 ��#�� d�9 �� ��19 l���� �9 L2��� 2 ��19 �� b9����� �19 	 4� �
�6 0�
�U qF�f� 
������0 
9 L2���0
� 6 	 8 ��19 �� b9����� .3 �� 
9 �$1� �9 �	#$ 3 ��#�� d�9 
8��C�8�2 �� L2���0
� 4( 6 	 8 ��19 �� b9����� �� �>�
�� 
9 L2��� 2 ��19 �� b9����� �9Y���� 12/6( 43/21 	 59/28 #*�� T�
2 3C
�.     6��� 3- P:�e�4 E�(���� ��,� �37� ��3)� HZW \W)�] )]"#�$ ���" ^�� J)$ � _&")W 4W7�  ^�� J)$  _&")W  4W7�  �"�[W V)�  3� 4W7�  	J� X59 �(�)*)(+&  Q)�) 3� (`�)�)��  S9�0 TU� V)�  �(�)*)(+&  	J� X59 ^�� J)$  Q)�) 3� (`�)�)��  Q�� H���3    a08/15 a15/180 a07/2 b0 H���3    b00/13 b82/139 b41/1 a78/52   2  a33/16 c13/99 c08/1 a19/39   4  a33/15 c36/116 b50/1 ab67/30   6  b83/12 a44/253 a29/2 ab76/21   8  b66/11 b02/171 a09/2 b92/13 ^�8�
��0
� 0���� q	�Q \���� 0��9 �� �
��� 	 �� �� �1�� 4� �
�6 0�
�U �� g�� �
��Q� 5% qF�f� 
������0  L� 
9#���#�.    	J� X59 �(�)*)(+&  �
��� S�� 4�� )�1PQ 	 R#� (�1PQ �9 �1[ 
������0 �4	 @�f 
8��C�8�2 �� 3�� ��KJ� ���Z ��� �	#$) 3.( �9 ^��� :
�� �4	 @�f 
8��C�8�2 �� O���  R#� 39
Z� 
9 S��
�0 4�� 40/22% ����9 4� O���  39
Z� 
9 S��
�0 4�� �19 �	#$) 3.(   �4	 @�f 
8��C�8�2 �� L2���0
� ��19 ��1� ��6
�� qF�f� 
������0 
9 L� 3 �� �	#$) 3.( :
���9 h�
�� �>�
�� ^�8�
��
� ^�����9 ��#�� �4	 @�f 
8��C�8�2 �� L2��� T  ��19 �� b9����� X*
Q #  )44/253 R�� �� (b9����� 	 qF�f� 0�
�U 
������0 
9 ��
� L2���
� .3 �� ��C
�0
�  ^����6
�� �
��'#��� T�
2 88/60( 08/54 	 52/32 0#*�� �4	 @�f 
8��C�8�2 �� L2���0
� 2( 4 	 8 ��19 �� b9����� �� �>�
�� 
9 L2��� T  ��19 �� ��� b9�� �19 �	#$) 3.(     S9�0 TU� V)�  h�
�� ^�� l���� �
�� ��� �2 ef
  g�� d�9 
8��C�8�2 �9�1[ 
������0 3�� ��KJ� �
��� S�� 4�� ���Z 3C��( �9�1[0 �2 ��#�� ^�� 3)* �� O���  R#� �1PQ S��
�0 4�� 88/31% ����9 4� O���  39
Z� 	 �1PQ S��
�0 4�� �19 �	#$) 3.(   h�
�� �>�
�� ^�8�
�� �
�� ��� �2 ef
  g�� d�9 
8��C�8�2 �� L2��� ��190
� ��1� 
���9 qF�f� 0�
�U 
������0 #�� ��( �9�1[0 �2 ^�����9 ��#�� 3)* �12H� )29/2( �� L2��� T  ��19 �� b9����� �9 3oK .#��� 
��)� 3�� �2 ef
  g�� d�9 �� 



826   ... �(�)*)(+& �,�& � �-
& �).�
� L2���0
� 6 	 8 ��19 �� b9����� qF�f� 0�
�U 
������0 
9 L� �#�#�� . h�
�� �
�� ��� �2 L2���0
� 2( 4 	 8 ��19 �� b9����� �9Y���� 83/52( 49/34 	 73/8 #*�� ef
  g�� d�9 0���2 �� �>�
�� 
9 L2���   6 ��19 �� b9����� #�� �� �	#$) 3(.     	J� X59 ^��#�$ J)$  �� ^�� l���� S��
�0 4�� ���V� X�
  }
�:	�f )retroflexus Amaranthus(( �C�f ) Portulaca

villosa(( �
�Z )halepense Sorghum(( S�� 3)�#�9 )aviculare Polygonum( 	 S�� ��_�f ) Digitaria

sanguinalis( .#��19 ^�8�
�� �4	 @�f S��0
� 4�� �� ��20
�  0����S�� 4�� 78/52 R�� �� b9����� �19 �	#$) 3.(  L2��� ��19 
8��C�8�2 �9
��� �1[���0 �4	 @�f S�� 4�� �� 3�� ��KJ� ���Z ���( �9�1[0 �2 ^�����9 �4	 @�f S�� 4�� l���� �9 L2��� 	� ��19 �� b9����� �19 	 qF�f� 0�
�U 
������0 
9 ��
� L2���
� 3 �� �	#$) 3.( T��VC� L2��� ��19 
8��C�8�2 ���� �9 T�
2 �4	 @�f S�� 4�� # ( �9 ��1� 0��2 L2���0
� 4( 6 	 8 ��19 �� b9����� �9Y���� 74/21( 47/44 	 48/64 #*�� �� �>�
�� 
9 L2��� 	� ��19 �� b9����� T�
2 �4	 @�f S��
�0 4�� �� �� 
A � ��#�.     #"7�Z� ��R67+* 
Q�W X�Y*�& ���" � X��!�)�& ���"  0
��
��� 
��
�4U S��) 4�� 	 L2��� (��19 �J��K 
������0 �9 ^�� �
)* #�� �#� �	#$) 4.( ^��
9�
Q �� �
��� S�� (4�� #*�� 
�A�1�C R
�( @�?C
2 #��� 	 @��5	��2 #��� �� O���  R#� �1PQ S��
�0 4�� ����9 4� O���  �1PQ S��
�0 4�� �19 �	#$) 5.( �� ^�9 L2���0
� ��1� 
���9 V�� ����9^� #*�� 
�A�1�C (R
� @�?C
2 #��� 	 @��5	��2 #��� �� L2��� 6 ��19 �� b9����� 3�#9 #�U �	#$) 5.(    6��� 4- E�(���� ��[�)� ��,� �,�& H�O7����)#�$ 4:7��] (�(�)*)(+& HZW \W)�] ^�� J)$ � _&")W 4W7�  �).�
�  ��R67+*  �).�
�  X��!�)�& ���" 

�).�
�  X�Y*�& ���" 

��R67+*  Q�W  X��!�)�&  ���" 

X�Y*�&  ���" 

4�3�  #�"J� 
`��+� �")��aW ns18/3 ns32/4 ns53/1 ns22/0 ns07/0 ns009/0 2 3").W ns20/6 ns94/17 ns93/6 ns01/0 ns10/0 ns03/0 1 ^�� J)$ **15/16 **00/46 **78/17 ns04/0 ns32/0 ns12/0 3 _&")W ns63/0 ns27/1 ns57/0 ns001/0 ns04/0 ns01/0 2 ^�� J)$×_&")W 72/1  61/4 92/1 13/0  26/0 10/0 15 �U9 08/36  82/36 98/37 77/16  58/14 67/14  c:)d �")��aW )%( ns: R#� qF�f� 
��� ���* 	 :** qF�f� 
��� ����� g�� �
��Q� 1% 	 5%        



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  827  6��� 5- 4P:�e� E�(���� ��,� �,�& )H�O7����#�$ 4:7��]( �(�)*)(+& HZW \W)�] ^�� J)$ � _&")W 4W7�  ^�� J)$  _&")W 4W7�  X�Y*�& ���"  )%(  X��!�)�& ���"  )%(  ��R67+* Q�W  )%(  �).�
�   X�Y*�& ���"  Q)�) 3� (`�)�)��  �).�
� X��!�)�& ���"  Q)�) 3� (`�)�)��  �).�
�   ��R67+* Q�W  Q)�) 3� (`�)�)��  Q�� H���3    24/2 59/3 21/2 19/4 70/6 14/4 H���3    17/2 45/3 17/2 11/3 97/4 12/3   2  00/2 18/3 08/2 c07/2 c30/3 b23/2   4  27/2 56/3 21/2 bc71/2 bc23/4 b63/2   6  32/2 71/3 29/2 a99/5 a55/9 a89/5   8  23/2 63/3 18/2 b84/3 b26/6 b77/3 ^�8�
��0
� 0���� q	�Q \���� �� �� �1�� 4� �
�6 0�
�U �� g�� �
��Q� 5% qF�f� 
������0  L� 
9#���#�.    �).�
� ��R67+* 
Q�W X�Y*�& ���" � X��!�)�& ���"  �
��� S�� 4�� �J��K 
���0��� �9 �
)* '# �
� 3 �#� 
�� E1�� S��c� L2��� ��19 qF�f� 0�
�U 
������0 
9 �8�#7� 4� �I� �^� �
)* #�� �� �	#$) 4.( h�
�� �>�
�� ^�8�
�� �
�� ��� �2 ��7��� @�?C
2 #���( @��5	��2 #��� 	 
�A�1�C R
� �� O���  R#� �1PQ S��
�0 4�� �9Y���� 77/25( 82/25 	 63/24 #*�� ����9 4� O���  39
Z� 
9 S��
�0 4�� �19( �� #�_ ^�� qF�f� ��7��� 4� 
�6� 0�
�U 
��� ����1o� �	#$) 5(.  ��7��� @�?C
2 #��� �� L2���0
� ��19 ��1� ��6
�� qF�f� 0�
�U 
������0 
9 L� #�� ��( �9�1[0 �2 ^�����9 ��#�� ^�� 3)* )99/5 R�� �� (b9����� �� L2��� 6 ��19 �� b9����� '#�
�� #  	 44/65( 75/54 	 89/35 #*�� ����9 4� L2���0
� 2( 4 	 8 ��19 �� b9����� �19 �	#$) 5.( �� ^�9 L2���0
� ��1� ��6
�� ^�����9 ��7��� @��5	��2 #��� )55/9 R�� �� (b9����� l���� �9 L2��� 6 ��19 �� b9����� �19 	 �9Y���� 44/65( 70/55 	 45/34 #*�� ��7��� 0����9 �� �>�
�� 
9 L2���0
� 2( 4 	 8 ��19 �� b9����� #�61� ��2 �	#$) 5.( �� ^�9 L2���0
� ��1� 
���9 ����9^� ��7��� 
�A�1�C R
� �� L2��� 6 ��19 �� b9����� '#�
�� #  	 �� �>�
�� 
9 L2���0
� 2( 4 	 8 ��19 �� b9����� �9Y���� 
���VC� 13/62( 34/55 	 99/35 0#*�� �
�� ��� �	#$) 5.(    /�*�)�&  X�C	��2 a( X�C	��2 b 	 X�C	��2 X2 �9
��� �1[���0 �3� ��KJ� �
��� S�� 4�� ���Z ��#��C( ^�� 
6
Q�� �19 �2 L2��� ��19 
8��C�8�2 4� �
�6 0�
�U ��KJ� 
������0 �9 ^�� �
)* 3 �#� �	#$) 2.( 
9 ^�� �
Q ^�����9 ��#�� ^�� �
)* �� L2���0
� 2( 4 	 8 ��19 �� b9����� �9 3oK #��� �	#$) 6.(   :
���9 h�
�� �v��� '#  �� �	#$ 6( X�C	��2 a( X�C	��2 b 	 X�C	��2 X2 
8��C�8�2 �� O���  39
Z� 
9 S�� 4�� �9Y���� 08/7( 39/9 	 81/7 #*�� ���2 4� O���  R#� 39
Z� 
9 S�� 4�� 9#��1.       



828   ... �(�)*)(+& �,�& � �-
& �).�
� 6��� 6- 4P:�e� E�(���� ��,� /�*�)�& �(�)*)(+& HZW \W)�] ^�� J)$ � _&")W 4W7�  ^�� J)$  _&")W 4W7�  4W7�) 3� (`�)�)��  /�*�)�& a  ����)Q)� )� Q)� 	J� ()W  /�*�)�& b  ����)Q)� )� Q)� 	J� ()W  /�*�)�& /&  ����)Q)� )� Q)� 	J� ()W  Q�� H���3    a81/3 a81/1  a63/5 H���3    b54/3 b64/1 b19/5   2  00/2 18/3 08/2   4  27/2 56/3 21/2   6  32/2 71/3 29/2   8  23/2 63/3 18/2 ^�8�
��0
� 0���� q	�Q \���� �� �� �1�� 4� �
�6 0�
�U �� g�� �
��Q� 5% qF�f� 
������0  L� 
9#���#�.    ���  �� �K� Xf�#� S��
�0 4�� �9X�6� 39
Z� 0��9 wH$ (�1� wU 	 ��1� 
��Hs # � 	 1�� 	 ��7��� �
�
�� 
���4 3�� ��KJ� ���Z 
����� )2003 ,al. et Evans.( X�6� T�
2 ��#�� d�9 
8��C�8�2 �� O���  VC�T�� L2��� ��19 �� 
���1� ��
�04�#�� ��19
� �9 �8�#7� 3>���. �9�1[0 �2 
9 T�
2 ��1� �C0V���1 '
�� ��1� 
6U #�61� '#  
[ �C�#�� V���1�C �9 ��#�� 
C
2 0��9 3�
�Q 4� #�61� d�9
�0 #�#$ L���C '#�� 	 �� 3�
;� ���� �9 T�
2 ��#�� d�9 �� ��19 .#  �� ^��� 
���� Ardali Ansari 	 Aghaalikhani )2015( �� 
����� �
�� #���� �2 T��VC� L2��� ��19 �� }
�:	�f 
���4 Y$1� T�
2 ��#�� d�9 .#  G��V� Gity 	 Raoofy )2018( V��  3�
7Q4� T�
2 ��#�� d�9 m
��� 
�)�C �� K�� T��VC� L2��� ��19 ����.  :
���9 �
�6
�� R
��� ('#  ��� S��
�0 4�� ����2 #�1�� ��7��� �
�
�� 
���4 �$1� 
9 �9 
�
��1� 39
Z� S��
�0 4�� ^�9 10% 
� 100% T�
2 
�#9
� )2010 ,al. etAuškalnienė .( h�
�� Mirshekari )2015( V�� �
�� ��� �2 ��7��� @�5161�9 �V�2 ) napus Brassica L.( �9
��� �1[���0 3�� ��KJ� 39
Z� S��0
� 4�� ���Z 3C�� 	 ^����2 ��#�� ^�� 3)* �� O���  �1PQ S��
�0 4�� 	 39
Z� 
9 ��190
� �V�2 3�#9 .#�U h�
�� Raoofi 	 Giti )2015( 4� 
���9 ��KJ� ^�$	 S��
�0 4�� 	 L2��� ��19 �9 �
�*1]f N�2
 	 
)�2 m
��� 
�)�C �
�� ��� �2 �4	 �� 	 @�f ^�� '
�� 
�	��� �� O���  R#� �1PQ S��
�0 4�� �9)Y���� 4664 	 1428 R�� �� (b9����� �9
��� �1[���0 ����9 4� O���  �1PQ 	 39
Z� S��
�0 4�� �9)Y���� 9/323 	 933 R�� �� (b9����� .�19   �� L2��� ���2 4� #Q (���;9 �x2�#Q '�;90����9 4� 3�C�� 0#�61� O��� X��9 
��#�U )2011 ,al. et Vaziri(. 4� 
�1� �� L2��� T�9 4� #Q ���;9 V�� �9 X�6� #�#�� 39
Z� ^�9 �
�
�� 4� 
���
2 #�61� 
;�U ���
2 
��1  ) Ansari 2015 Aghaalikhani, & Ardali.( 1>�� 
9 h�
��  ^�� (��6
�� Emadi 	 ���
7�� )2013( �� 
����� �
;_ g�� L2��� ��19 �� �9 
f�9 �
�*1]f N�2
 	 
)�2 
�916 
��_ )L. vulgaris Phaseolus( 
���9 '��2 	 �
�� #���� �2 T��VC� L2��� ��19 4� 15 �9 25 	 35 ��19 �� b9����� Y$1� T��VC� ��7��� @�5161�9 
�916 .#  �� 
6
Q�2 L2��� 45 ��19 �� b9����� �� �>�
�� 
9 L2��� 35 ��19 �� b9����� 5/2% ��7��� @�5161�9 0���2 #�61� .��2 ��C
�0
� Tazeh 	 ���
7�� )2013( �� 
���9  0
��K� L2��� ��19 �9 ��7��� �
94	
� 
�
A	��   



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  829  )L. officinalis Borago( �
�� ��� �2 
9 T��VC� L2��� ��19 ��7��� @�5161�9 '
�� T��VC� �
�� ���. �9�1[0 �2 ^�����9 )83/4458 R��1��2 �� (�
�7� 	 ^����2 )17/3289 R��1��2 �� (�
�7� ��#�� �� L2���0
� 100 	 20 ��19 �� b9����� '#�
�� .#  �� 
����� �8�� -Ghiasy Oskoee 	 ���
7�� )2018( ��KJ� L2��� ��19 )5( 10( 15( 20 	 25 ��19 �� (b9����� 	 E1�� S��c� ��9�
2 �5	���� �� �9 ��7��� N�2
 	 
)�2 :#���
f ) Cnicun

benedictus( 
���9 '��2 	 G��V� #���2 �2 :
�1�9 X2 
9 T��VC� L2��� ��19 �� #Q�	 g�� 4� @� ��9�� 
�;� ����1f�9 (�19 �9�1[0 �2 ^�����9 ��#�� :
�1�9 )10600 R��1��2 �� (�
�7� �� L2��� 24 ��19 �� b9����� '#�
�� .#   �9�1[ 
�2 	� (X�6� ~
9 ��19 3��� # � 	 T��VC� b��� L2��� S��
�0 4��( Y$1� 
��1  39
Z� 
;�U 
9 '
�� 
���4 ���	4 4
sU �1  )1990 ,al. et Akey.( G��V� Gity 	 Raoofy )2018( �
�� ��� �2 �9X�6� 3��� ��6	� ����0� 01Z 	 
���� �2 S��
�0 4�� 3o>� �9 '
�� m
��� 
�)�C ��� #� lC1��� 4� '
�� 
�*� X�� '�1�� 	 �� 3�
;� �1PQ 	 39
Z� S��
�0 4�� 
9 m
��� 
�)�C Y$1� T�
2 g�� d�9 �U .#   �
����1� �2 T�A�� E�  '��� (#  �_��� ��#�� d�9
�0 
8��C�8�2 
9 T��VC� L2��� ��19 #�	� 
��
2 (3 �� 
�� 
9 �$1� �9 �7��� ��190
� 
8��C�8�2 �� L2���0
� ����9 g�� d�9 0����9 �� #Q�	 g�� #�� ��( ^���9
�9 ��#�� d�9 ���2 �� ���o$ '�1�� 	 ef
  g�� d�9 0����9 �� �9 �1f {
]�f� .#���� 4� 
�1� T��VC� L2��� ����C 4� #Q ���;9 Y$1� 39
Z� �	�� ��1� 0�(#  �9�1[0 �2 g�� d�9 �� L2��� 8 ��19 �� b9����� ���2 4� L2��� 6 ��19 �� b9����� .�19 �� #�_ �	
)� ��#�� ^�� 3)* �� 	� L2��� �12H� 4� �
�6 0�
�U 
��� ����1o�. G��V� Fateh 	 Ebrahimi )2019( 4� 
���9 ��KJ� �B��
 3 
2 	 L2��� ��19 )30( 40 	 50 ��19 �� (b9����� �9 ��7��� N�2
 	 
)�2 '
�� 
�	��� �1>��� ) Pimpinella

L. anisum(  3�
7Q4� �U  �����2 ^�����9 ��V�� g�� d�9 )119/0 (b9����� �� L2��� 40 ��19 �� b9����� 3�#9 #�U 	 ^����2 ��V�� ^�� 3)* )092/0 (b9����� �� L2��� 30 ��19 �� b9����� X*
Q .#   �� L2���0
� (����9 '
�� 
���4 ef
  g�� d�9 	 �� ����� V���1�C 0����9 #��1f 3 �� �2 �� 3�
;� Y$1� T�
2 3>�4'�1� S��
�0 4�� 
��1  ) ,al. et Murphy 1996.( 
9 T��VC� ��
�04�#�� '
�� 
���4 �9 S�� 4�� �� �K� T��VC� L2��� (3 
2 ��V�� b��� '�
� @�f �� S��
�0 04�� �2 �� ��4 }
� T 1A ���Z ��C��#�� T�
2 
�#9
� )2001 Swanton, & Rajcan.( 0��9 ��>)� ^�� Tc9 4� h�
��  ^��l���� 
���1� �
�n�  ��2�2 �� L2���0
� ����9( �9X�6� T��VC� g�� d�9 N�23� 	 3�)�2 �1� '#��� �9 ^��
A }
� T 1A 
8��C�8�2 ���|� '��2 	 ^�y 0���1�$ 4� �1;� S��0
� 4�� (#�#$ # � 	 �4	 @�f ��190
� Vo� '#  S�� 4�� �� T�
2 
�.#�� h�
�� Jozarian 	 ���
7�� )2014( �
�� ��� �2 ^�����9 �4	 @�f S��
�0 4�� �� L2��� 40 ��19 
�1� ) Glycine L. max( �� b9����� 3�#9 #�U 	 
9 T��VC� L2��� 
�1� 4� �4	 @�f S��
�0 4�� �� ���V� ���
2 .#  h�
�� l���� Ghahari 	 ���
7�� )2013( �� 
���9 �K� L2���0
� ��19 )10( 20 	 40 ��19 �� (b9����� 	 39
Z� S��
�0 4�� V�� �
�� ��� �2 �4	 @�f S��
�0 4�� 
9 T��VC� L2��� '
�� 
�	��� ����o�  ) foenum Trigonella L. gracum( 4� 10 �9 20 	 40 ��19 �� b9����� �9 �1[ 
������0 T�
2 .3C
�  0���9 L2��� 6 ��19 �� b9����� �� �>�
�� 
9 ��
� L2���0
� ��1� 
���9 �� 
�
)* #��
�� ��7��� @�?C
2 #��� 	 @��5	��2 #��� 	 
�A�1�C R
� �� 
���1� �9 ��7��� '�
� @�f ����9 
8��C�8�2 �� ^�� L2��� 3o>� .��� ���4 ��7��� @�?C
2 #��� 	 @��5	��2 #��� 	 
�A�1�C R
� 4� X*
Qw�y 0�1��� ^�� �
)* 	 �4	 @�f 
8��C�8�2 3�#9 
�#��U. �� ^��� ����4 Oskoee-Ghyasy 	 ���
7�� )2018( �� 
����� �
�� #���� �2 ��9�� 3ox� 	 
������0 



830   ... �(�)*)(+& �,�& � �-
& �).�
� ^�9 ��7��� Cnicin 
9 ��7��� '�
� @�f :#���
f �1$	 .����  ��V�� X�C	��2 d�9 �9 ��V�� 0�
�4 ^����'#��2 ��#�� V���1�C '�19 )1993 ,al. et Peng( 	 
���1�# ��7��� 
�
;� �� 3�� ��KJ� �1f ���Z .#�� �� #��J� h�
�� ^�� (l���� Akbari 	 ���
7�� )2017( G��V� #���2 �2 L2���0
� ��19 ��� )30( 40 	 50 ��19 �� (b9����� ��KJ� 0�
�U 
������0 �9 X�C	��2 a( X�C	��2 b 	 X�C	��2 X2 	� ���12� ��� �	�[) 	 (io[ .3 �#� Emadi 	 ���
7�� )2013( �
�� #���� �2 T��VC� T�9 4� #Q L2��� ��19 �� 
�916 
��_ )vulgaris Phaseolus( ��KJ� 
)�� 
������0 �9 ��V�� X�C	��2 a 	 b �� �� .3��  X�C	��2 d�9 �� �
�
�� 
���4 �� O���  ^�$	 S��
�0 4�� 	 R#� 39
Z� �9X�6� 
����� ��;9 '
�� 
���4 �9 �*
�� 
��Hs �9'M�	 �5	���� ��#�� 0����9 ���� )2016 ,al. et Kolvanagh-Shafagh(. �� �
����� ��
��#$0� �2 O�1� Santos 	 ���
7�� )2004( 	 Hamzei 	 ���
7�� )2016( R
��� (#  G��V� '#  3�� �2 39
Z� S��
�0 4�� �9Y���� Y$1� T�
2 X�C	��2 d�9 �� #�Z�#�|_ )vulgaris Beta( 	 :#� ) Lens

culinaris( .#  �� ^��� ��9�� 39
Z� S��
�0 4�� 
9 '
�� 
�	��� 0�
�4� )L. officinalis Rosmarinus( 0��9 
9
���� �9 �*
�� 
��Hs #��
�� �5	���� Yo� T�
2 
����� '
�� �9 ��#�� 
C
2 �5	���� '#  	 4� 
�
��U �2 �5	���� T�� 
�
�� �� �
��f
� X�C	��2 (���� 39
Z� 
9 S��
�0 4�� Yo� T�
2 ��V�� X�C	��2 )a( b 	 (X2 d�9
� #  )., 2019et al Sadegh(.  �9 ��1�������0��� 
�
;�  �2 3)� #�
939
Z� S��
�0 4�� Y$1� T�
2 ��#�� (d�9 �4	 (@�f ef
  g�� d�9 	 ��#�� X�C	��2 �� 
8��C�8�2 # ( �� 
6
Q�2 ��KJ� 0�
�U 
������0 �9 #*�� 	 ��7��� @�?C
2 (#��� @��5	��2 #��� 	 
�A�1�C R
� .3 �#� E1�� S��c� L2��� ��19 
8��C�8�2 ��KJ� 0�
�U 
������0 �9 ��#�� d�9( �4	 (@�f ef
  g�� (d�9 ��7��� 
�A�1�C R
�( @�?C
2 #��� 	 @��5	��2 #���( X�C	��2 a( X�C	��2 b 	 X�C	��2 X2 
8��C�8�2 	 �4	 @�f S��
�0 4�� �� ^�� ��6
�� .#�� �� ���$4� ^����;� 
�
)* �2 �� ��1� 3�2 �
�
�� 
�	��� ��1� �I� ����
� 	 ��4�	
�2 (3�� 
���1� �4	 @�f X2 �1]�� �� �
�7� 	 #*�� '�
� ���K' ��1� �I� �� �2n .��2 �� m1��� ^�����9 ��7��� @�?C
2 #���( @��5	��2 #��� 	 
�A�1�C R
� l���� �9 L2��� 6 ��19 �� b9����� �19 �9)Y���� 99/5( 55/9 	 89/5 R�� �� (b9����� �2 �9 �1[X�
2 3�� ��KJ� ��7��� '�
� @�f ���Z .#�� �� ^��r�� 
9 �$1� �9 �7��� �1PQ S��
�0 4�� Y$1� T�
2 40/22 0#*�� �4	 @�f 
8��C�8�2 (#  3�2 ^�� �1]�� #�� 4�� �� O���  0�
� 4� S�� 4�� ��*1� 
�.����    ��
������  ^�� l���� 0��9 
9
�4�� 3�619
��
�0 ��1�
K 
8��C�8�2 4� ��V�;�� 	 �
�#f 
�C '
8��
�4U 32�  04
�	��� ���� ����� '��2 '�
)��� .3�� ^�#9����	 4� '�	
�� 
��� 	 3�
�Q0
� #�� 4�� ^�� 32�  9�'M�	 0
ZU ��2� :	��� ^>Q 0�;�2 	 �
2�� L�
f :#�;� Y��s 
����#Z X��9 
�.#�U    ����� �	� ��
 	���  - Akbari, Sh., Kafi, M. and Rezvan Beidokhti, Sh., 2017. The effect of drought stress and plant density on biochemical and physiological characteristics of two garlic (Allium sativum L.) ecotypes. Iranian Journal of Field Crops Research, 14(4): 665-674. - Akey, W.C., Jurik, T.W. and Dekker, J., 1990. Competition for light between velvetleaf (Abutilon 
theophrasti) and soybean (Glycine max). Weed Research, 30: 403-411. - Ansari Ardali, S. and Aghaalikhani, M., 2015. Effect of plant density and nitrogen fertilizer rate on forage yield and quality of cultivated amaranth (Amaranthus cruentus L.). Iranian Journal of Crop Sciences, 7(1): 35-45. 



 #�$ (����� ���� 	 
�	��� �
�
�� �
����� ��
��
�	�35 '�
�  (5                                                                                                                  831  - Arnon, A.N., 1967. Method of extraction of chlorophyll in the plants. Agronomy Journal, 23: 112-121. - Auškalnienė, O., Pšibišauskienė, G. and Auškalnis, A., 2010. Cultivar and density influence on weediness in spring barley crops. Zemdirbyeste-Agriculture, 97(2): 53-60. - Beckman, C.H., 2000. Phenolic-storing cells: Keys to programmed cell death and periderm formation in wilt disease resistance and in general defense responses in plants?. Physiological and Molecular Plant Pathology, 57: 101-110. - British Pharmacopeia, 2000. The Stationery Office, London. - Dadvand Sarab, M., Naghdi Badi, H., Nasri, M., Makkizadeh, M. and Omidi, H., 2008. Changes in essential oil content and yield of basil in response to different levels of nitrogen and plant density. Journal of Medicinal Plants, 27(3): 60-70. - El Senousy, A., Farag, M.A., Al-Mahdy, D.A. and Wessjohann, L.A., 2014. Developmental changes in leaf phenolics composition from three artichoke cvs. (Cynara scolymus) as determined via UHPLC-MS and chemometrics. Phytochemistry, 108: 67-76. - Emadi, N., Jahanbin, SH. and Balouchi, H.R., 2013. Effect of drought stress and plant density on yield and some physiological charactristics of pino bean (Phaseolus vulgaris L.) in Yasiuj region. Journal of Crop Production and Processing, 3(8): 25-35. - Evans, P.S., Knezevic, Z.S., Lindquist, J.L., Shapiro, A.C. and Blankenship, E.E., 2003. Nitrogen application influences on the critical period for weed control in corn. Weed Science, 51: 408-412.  - Falco, B.D., Incerti, G., Amato, M. and Lanzotti, V., 2015. Artichoke: botanical, agronomical, phytochemical, and pharmacological overview. Phytochemistry Reviews, 14(6): 993-1018. - Fateh, E. and Ebrahimi, A., 2019. Effects of different sowing dates and plant density on qualitative and quantitative of anise (Pimpinella anisum L.). Journal of Plant Ecophysiology, 11(37): 178-190. - Gebhardt, R., 1998. Inhibition of cholesterol biosynthesis in primary cultured rat hepatocytes by artichoke (Cynara scolymus L.) extracts. Journal of Pharmacology and Experimental Therapeutics, 286: 1122-1128. - Ghahari, M., Baradaran, R. and Forutani, R., 2013. Effects of planting density and weeding time on weeds and fenugreek dry mater. Middle-East Journal of Scientific Research, 18(8): 1171-1176. - Ghiasy- Oskoeea, M., AghaAlikhania, M., Sefidkon, F., Mokhtassi Bidgolia, A. and Ayyari, M., 2018. Blessed thistle agronomic and phytochemical response to nitrogen and plant Density. Industrial Crops and Products, 122: 566-573.   - Gity, S. and Raoofy, M., 2018. Yield, essential oil and some morphological characteristics of peppermint (Mentha piperita L.) influenced by hand weeding and plant density. Journal of Agricultural Science and Sustainable Production, 27(1): 13-23. - Hamzei, J., Seyedi, M. and Babaei, M., 2016. Competitive ability of lentil (Lens culinaris L.) cultivars to weed interference under rain-fed conditions. Journal of Agroecology, 8(1): 82-94. - Holst, B. and Williamson, G., 2008. Nutrients and phytochemicals: From bioavailability to bioefficacy beyond antioxidants. Current Opinion Biotechnology, 19: 73-82. - Hossaini, S.M., Aghaalikhani, M., Sefidkon, F. and Ghalavand, A., 2015. Vegetative and essential oil yields of savory (Satureja sahendica Bornm.) affected by vermicompost and redroot pigweed (Amaranthus retroflexux L.) competition. Iranian Journal of Medicinal and Aromatic Plants Research, 3(2): 342-356. - Jozarian, Z., Yadavi, A., Movahedi Dehnavi, M. and Maghsodi, E., 2014. Effect of row spacing and plant density on yield quality and quantity of soybean under weed competition, Agroechology, 6(4): 848-857. - Lattanzio, V., Kroon, P.A., Linsalata, V. and Cardinali, A., 2009. Globe artichoke: a functional food and source of nutraceutical ingredients. Journal of Functional Foods, 1(2): 131-144. - Lebaschi, M.H., Sharifi Ashoorabadi, E., Makizadeh Tafti, M. and Asadi-Sanam, S., 2018. Effect of plant density on quality and quantity yield of Thymus 
vulgaris in dry farming conditions in seven provinces of Iran. Crop Improvement, 20(1): 113-127. - Lombardo, S., Pandino, G., Ierna, A. and Mauromicale, G., 2012. Variation of polyphenols in a germplasm collection of globe artichoke. Food Research International, 46: 544-551. - Lombardo, S., Pandino, G., Mauromicale, G., Knodler, M., Carle, R. and Schieber, A., 2010. Influence of genotype, harvest time and plant part on polyphenolic composition of globe artichoke [Cynara cardunculus L. var. scolymus (L.) Fiori]. Food Chemistry, 119: 1175-1181. - Matuschowski, P., Nahrstedt, A. and Winterhoff, H., 2005. Pharmacological investigations on the effect of fresh juice from Cynara scolymus on choleretic effects. Zeitschrift fur Phytotherapie, 26: 14-19. - Mirshekari, B., 2014. Competitive effects of lambsquarters (Chenopodium album) on growth 



832   ... �(�)*)(+& �,�& � �-
& �).�
� parameters, seed yield and essential oil of fennel (Foeniculum vulgare). Journal of Crop Ecophysiology, 8(3): 317-330. - Mirshekari, B., 2015. Effect of stage of dominant weeds control on yield and its components in rapeseed (Brassica napus L.). Applied Field Crops Research, 28(3): 35-42. - Murphy, S.D., Yakubu, Y., Weise, S.F. and Swanton, C.J., 1996. Effect of planting patterns on intra-row cultivation competition between corn and late emerging weeds. Weed Science, 44: 865-870.  - Pandino, G., Lombardo, S., Monaco, A.L. and Mauromicale, G., 2013. Choice of time of harvest influences the polyphenol profile of globe artichoke. Journal of Functional foods, 5: 822-828. - Peng, S., Garcia, F.V., Laza, R.C. and Cassman, K.G., 1993. Adjustment for specific leaf weight improves chlorophyll meter’s estimate of rice leaf nitrogen concentration. Agronomy Journal, 85: 987-990. - Raccuia, S.A. and Melilli, M.G., 2004. Cynara 
cardunculus L., a potential source of inulin in the Mediterranean environment: screening of genetic variability. Journal of Agriculture Research, 55: 693-698. - Rajcan, I. and Swanton, C.J., 2001. Understanding maize-weed competition: resource competition, light quality and whole plant. Field Crop Research, 71: 139-150.  - Raoofi, M. and Giti, S., 2015. The effect of hand weeding and planting density on the yield, essential oil content and some morphological properties of peppermint (Mentha Piperita L.) in Hamadan. Journal Crop and Weed, 11(2): 154-160. - Romani, A., Pinelli, P., Cantini, C., Cimato, A. and Heimler, D., 2006. Characterization of Violetto di Toscana, a typical Italian variety of artichoke (Cynara scolymus L.). Food Chemistry, 95:  221-225. - Sadegh, M., Zaefarian, F., Akbarpour, V. and Emadi, M., 2019. Effect of fertilizer sources on biochemical traits and yield of rosemary (Rosmarinus officinalis L.) in competition and non- competition with weeds. Journal of Plant Production Research, 25(4): 67-84. - Saharkhiz, M.J., Ghani, A. and Khayat, M., 2009. Changes in essential oil composition of Clary sage (Salvia sclarea L.) aerial parts during its phenological cycle. Journal of Medicinal and Aromatic Plant Science and Biotechnology, 3(1): 90-93. - Salata, A., Buczkowska, H., Vicente Lopez Galarza, S. and Moreno Roman, H., 2015. The polyphenolic compounds content of a cardoon herb depending on length of the vegetation period. Acta Scientiarum Polonorum Horticulture, 14(4): 155-167. - Salem, M.B., Affes, H., Ksouda, K., Ghouibi, R., Sahoun, Z., Hammami, S. and Zeghal, Kh.M., 2015. Pharmacological studies of Artichoke leaf extract and their health benefits. Plant Foods for Human Nutrition, 70: 441-453. - Santos, B.M., Dusky, J.A., Stall, W.M. and Gilreath, J.P. 2004. Influence of common lambsquarter (Chenopodium album L.) densities and phosphorus fertilization on sugar beet. Crop Protection, 23:  173-176. - Shafagh-Kolvanagh, J., Zehtab-Salmasi, S., Nasrollazadeh, S., Hashemi-Amidi, N. and Dastborhan, S., 2016. Evaluation of grain yield and protein content of barley in response to nitrogen and weed interference. Journal of Agricultural Science and Sustainable Production, 25(4): 119-134. - Taheri, R., Lebaschy, M.H., Zakerin, A., Bakhtiari Ramezani, M., Borjian, A. and Makkizadeh Tafti, M., 2013. Effects of plants densities on quantitative and qualitative characteristics of four Thymus species under dry farming condition of Damavand. Iranian Journal of Medicinal and Aromatic Plants Research, 29(3): 709-719. - Tazeh, K., Piri, I. and Mostafavi Rad, M., 2013. Effects of plant density on flower, essential oil yield and some important agronomic indices of Borage (Borago officinalis L.). Journal of Plant Production Research, 22(4): 87-100. - Vaziri, R., Biabani, A., Azizy, M., Gholizadeh, A.Gh. and Mahdavi, A.R., 2011. Investigate effects plant density and different fertilizer rates on the agronomic characteristics and yield of tobacco (var. K326). Electronic Journal of Crop Production, 3(4): 205-215. - Zehtab-Salmasi, S., Heidari, F. and Alyari, H., 2008. Effects of microelements and plant density on biomass and essential oil production of peppermint (Mentha piperita L.). Plant Sciences Research, 1(1): 24-26. - Zhu, X., Zhang, H. and Lo, R., 2004. Phenolic compounds from the leaf extract of artichoke (Cynara scolymus L.) and their antimicrobial activities. Journal of Agriculture and Food Chemistry, 52: 7272-7278.   

  



833                                                                                           Iranian Journal of Medicinal and Aromatic Plants, Vol. 35, No. 5, 2019  
Quantitative and qualitative performance of globe artichoke (Cynara cardunculus L. 

var. scolymus (L.) Fiori) influenced by plant density and weed competition 
 

S. Siadat-Jamian1, M. Aghaalikhani2* and A. Mokhtassi-Bidgoli3  1- Ph.D. student, Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran 2*- Corresponding author, Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran     E-mail: maghaalikhani@modares.ac.ir 3- Department of Agrotechnology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran  Received: March 2019   Revised: June 2019   Accepted: August 2019  
Abstract      To investigate the effect of planting density on quantitative and qualitative characteristics of globe artichoke (Cynara cardunculus L. var. Scolymus (L.) Fiori) under weedy and weed-free conditions, a field experiment was conducted at Tarbiat Modares University, Tehran in 2016 growing season. A factorial arrangement of the experimental treatments was studied in a randomized complete block design with three replications. The factors included four crop planting densities (2, 4, 6 and 8 plants m-2) under two conditions of presence and absence of weeds. Different traits including leaf number per plant, leaf area index, total dry weight, chlorophylls a, b and total chlorophyll, caffeic acid, chlorogenic acid and total polyphenol contents were measured. The results showed that leaf number and dry weight were significantly affected by plant density and weed competition in artichoke, so that the weed competition reduced the artichoke dry weight by 22.4%. The highest leaf area index (2.29) and dry weight of artichoke (253.44 g m-2) were observed at 6 plants m-2, while the highest number of leaves per plant (16.33) belonged to the density of 2 plants m-2. Among qualitative traits chlorophylls a, b and total chlorophyll were only affected by weed presence while caffeic acid, chlorogenic acid and total polyphenol contents were only affected by plant density. The effect of crop plant density on weed leaf area and dry weight was also significant. Overall, the highest performance of the main secondary metabolites in artichoke including caffeic acid, chlorogenic acid and total polyphenol (5.99, 9.55 and 5.89 g m-2, respectively) were obtained at 6 plants m-2, completely affected by crop dry matter yield.   
Keywords: Plant population, phenolic compounds, chlorogenic acid, inter specific competition, secondary metabolites.  


