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Abstract 
To evaluate the effect of living mulches on weed control and yield of Black cumin (Nigella sativa L.)  weeds by living mulch, a factorial split 
experiment has been conducted in the form of a randomized complete block design with four replications in the research farm of Aburaihan Campus, 
the University of Tehran in the 2017-2018 crop year. Factors of seedbed planting (stale seedbed and simple), type of living mulch (berseem clover 
(Trifolium alexandrinum L.), fenugreek (Trigonella foenum-graecum L.), and alfalfa (Medicago sativa L.), as well as planting time of living mulch 
(two weeks before and at the same time of black seed cultivation). The first factor is in the main plots and the combination of the second and third 
factors, in the subplots. Results show that fenugreek and alfalfa have been more successful in terms of weed control than clover with a 40% reduction 
in weed density and biomass, compared to the control without either live mulch or weeding. Also, in order to achieve the highest percentage of black 
cumin yield traits (83.02, 93.44, and 50.50), the number of capsules per plant, number of seeds per capsule, and 1000-seed weight are compared to the 
control. It is recommended to cultivate fenugreek at the same time as black cumin. In case of alfalfa, pre-sowing is also recommended. Stale seedbed 
planting system does not play a positive and significant role in weed control and increase in black seed yield traits. It is also better to grow fenugreek at 
the same time as black seed to get more seed yield in black cumin, but in case of alfalfa, it is better to plant earlier than black seed in the absence of 
any significant difference among planting times. It seems that alfalfa and fenugreek control weeds by accelerating canopy closure, increasing weed 
competition with black seed, not interfering negatively with black seed growth, and providing nitrogen to black seed have increased its yield. 
 
Keywords: Alfalfa, competition, cover crop, crop control, fenugreek. 

  



�!"�	 #
$��% �	&�' (�
�)�*�% +$,# ��+ �+��% -�./ 01 #.)+� 

  

 ����24 �  ���	
1 �  ���1401 

54

  

1 .�����  

��� ���  �$
 "�� "'M<� M<��� �� U
 0�%! I��! 2�'��

��'�" .W�8:� 0�O�! & �
&�'# &  �� .�	G��  	
;�

��� �� 	! ��� � "��  �� 	! 	
;� J�%N� ��'�� �
�<	�

���%�� & .�1)�� �� �G�� . ��/' `'��' "' �$


�'�
�> �"�&�,!* 0�O�! & 0�%! �� ��W�8:� �����  W�� 

�#�<� aOb ��  �#�<� "' 26'�b �#�O �' & ��&' ���   ���

 �
��%�G ��  �A
# `'��' �� �'� �# `�� U
' ! �G��

 I��! *2/�b #�� �
 ��)�# I
';1' �	��� �"�&�,!

&����  & ��Q��!غيره  ��  �G��)Griffe et al., 2003.( 

I�&c> @'�Q U%d #�
��&) .'��' �O	� �G�� "' `�8� 

P�%� *�
��%�G ����Q��! @����Q '� �,G�> �@'�	� 

���$�'� 5��	� �# �� �'� 0
�
�� ��� ��� "�� �# 

@����Q �
&�'# �1�K� ��#�%� ! �,G�> @����Q .

� .��/  ��/' ��'�" ���Q �� e��f�� ���	�  �6��

 �G� ���  *g��'&� I��! *7�] I
���1 I��! *"��

�� 0,! 7�] ���# 2
�K� & �;�f�/�b I
';1'  ���G

 ���" ���� '� �� ) �	���Martin et al., 1999; Boyd et al., 

2001�� 0,! M ��� h
 �# ���" ���� .(  ��iG' �� ��'��

@��G)  h
j���!' (���) k��� �#�� 0��b �# !

 ��� ' "�� ��iG �� ��� g�!�� � *#�G ���  h%! "��

) �	!Teasdale, 1998����  L�' .( lW�%K� ! ���" ���  "'

P�A� �
 @����	Q  & g) � ��'�" ���Q �	��� �	 �� ��

 0
�
�� P�� .��/ �# ! ���'# "��� �
'mn �/�	�

@) 5��	�  ��'�" ���Q #�$�%� I��! & 0��6� @�$�' ��

'���	� *#�'# #�H&���� �G� �
�� U
   0L6'�� 0:� ���"

�c
& ) #�G �#'# �'�6 �'Boyd et al., 2001K��o� �# .(  �'

 ! �G pf,������ Q 2��9 ��@��� ,G�>� ! �  @'�	�

��#�� ��G 0,! ���" ���� ��� &
q  0G�!����� 

	K�� �'#� ��� h,] @"& & M!'�� �� ���  @�,� "��

��#'# .I�� ��
U ��� h,] @"& & M!'�� ��� � "���;  �#

����% Q @&��) ���G��� ,G�>�* H& @&���U  ���  ("��

�G ����,� )Bolandi et al., 2015.(  

���� �'# )Nigella sativa L. ( *-�&# ����Q

h
  & �O�� 6�� �'�'# ! @�A�W) �#'���] "' ���

 ����! �G� ��&#�� �G���'# .��� ����  �&�b �'#40 

�/�# Un&� &  #&�b4/1  �&�b & ?���' �/�#

 ��-���O�1 & �oK� .�L�!���� �G��U
' � H�� �� .  !

���� 
&#' ����Q �'#  �# 0�� �
&�'# & �	n&� *�'

�� 0,! @�<H �� f� e�9� #�G )Espanany et al., 

2016.( '��� '
U Q�*�� &�'# �� f� \'�]�
 L6 "'�2 

d \'�]��4����* ���b�d�*0 #�d
0��* 

��d��&�$ & �M� U�	=  ��,1 *M�����&� �K�L4 @���#

0�,�&�� & 1�� *#�#�� *@�] 0�' ��G s�';Q 

)Mehta et al., 2009; Sharif Moghadasi, 2011 .(

 �'�'# ���Q U
'l� L�� IG�> t��  * ��) �G� & "��

� �c
& �&' 2b'�� �#� Q��" U
' 5�!�� ! 0�' �

 2�'��I��! 5L� .��6 0��6�  �� @)��� ���  "��

 �� .#�G ��� 0��]# ��� � "��  @'�	�
h  M<� 2���

mi� #'�� gmH �#�* � �m� #�$�%� & �G����  �'#

  ]�	G) 0�' ��GNadeem et al., 2013 .( s�';Q

��� 0��6� ! 0�' ��G ��� 4 �# "��� ��&#  ��� 

#�$�%� *�G� �'#  ��� ����  '� �'#99  I��! �/�#

 �� ��# )Abrar et al., 2009.(  

�
��%�G �� 	! s&� 5
�K� � H�� ��*  "' �#�O �' ����

���" �� ��� �� 	! �# ��u� �G&� ��'�� ��� ���� "��  �'#

�G�� ��' * J�� g�f �'�,G�> ���Q  @��" U
� <� &0,!  @)

�� 0�%�' ;v�b & M<� �����  U
' `�� U
'���	� .�G��

��LG @����Q "' �#�O �' ����� I�&c>N��
 & ���L	G *  �

 ���" ���� @'�	� @��" U
� <� U��K� &0,! �<�) �  ���	�

��� 5��	� �� 	! ��� ���� ��;� "��  & �'# "' ���Q��H

I��! �� �'# �
�<� #�$�%�  .�G��  



#2+ 34( 5��   �6(7 � "� 7 8
�) "9 # :#;*) <=> ��� 7#� � �#?=	> @!�� "+� 

  

 ����24 �  ���	
1 �  ���1401  
55

2 . ������� � � 

 ��'�" ��� �# I�&c> U
'1398-1397  ��;� �#

@�:
���' ?
#�> ���9�9:� * @'�<� ��A,�'# �#@� ��<G 

0G�!�> �� ��4 �1'�iH��
 51 H�# � 6�G�  w�� &

1'�iH���
 33 H�# � ��%G�  J�O��' &1024 � ��  "'

�# xo�
*�  �#45 !�� ���� g�	H 6�G�   1�Q�'�6 @'�<�

�G P�N�'. "' �6' ����%� ;H 0G�!�> 9o	�&  P�Q V4�	�

� &�% h,]  g��:��� #�G' .
U '�'# 9o	�� 

@� ���� ��� @� ��" *h,] & P�Q ��� y�
M � &�A���U 

Q������  ��'�� �W��170 ���� � � ' & #�'#
U Q������ 

� ��%���4 �> 281 �#�
; & � z� @� ��"� ��#.  H�#

��� k�� � .�'�b��� � �9� ��4
L� 8/16  H�#

 ���� #'�Q �� �G��* ��' �9� |��'���M �	�� ��� �6'�%� 

' U����&#
U ;H 9o	�& �� & h,] V4�	� |��'

�9��M �	�U>�! � )Koopen, 1918(  J�� "'Baks 

�� �G�� ��� �	G P�� I
��") #��� @�$� 7�] 01�� .

 .#����")
I � -�' .��/���0 �� !�1
2 �4 5��6 �# 3

7��� ��� 1#�8� 2��!�  �#��<= ' .�G P�N�' �'�$�
U 

��")
I '�'#� �/' .�! &#� m� � �� 2��G � & 	<!

 �m� � ����%K�  .#�� ���� J�� 2��G ���1 ����� !�1

 0G�! @��" & (���L	G & ��LG *N��
) xo� � �# ���"

) xo� &# �# ���" ����14  & 0,! "' 2L6 "&�M� @��" 

��� 0,! ��� � (�'#  �� !�1 3�o� �# 2
�� !�1 .��/

 .�	 1�Q �'�6 ��/'M� U�	=  �� �# ��/' �� !�1 �� �'��

 U�H&) 2��! U�H& & ���" ���� @&�� ���G h
 �'�$�

��� 2��! ���  0G'#�� @��" �� 0G�! �'� �' "' "��

����  U�H& @&�� & ���" ���� @&�� ���G h
 & (�'#

 ��� .�G  1�Q ��� �# "�� J�%N��# �'�'# I
��") U
' 

64 .�! ��")
,#�� �.�! �� .  2��G&# >  ,��  �/�1

50  ���� � �  ,> "' P'�!�� & �'�'# �� &# #�
� #�� .

��U .�! ���  ��")
, *�50 � ��� � �  &  *���'�$� U��70 

� ��� � ��  �/�1�G  1�Q ��� �# .' � H�� ��
U ! 

�� `��
�
0 n��G�%���
 ��� ��� � "����� �'#  "' #��

��� ��Q G #�!�%���
 01) & ,!�  �#�O �' ��;��# 

 .�,� "' ?>�#��) �"��  &��1 & h�
# *MfG 2��G U��"

.�!  & P�N�' ��	��/' .�! �#� �) *	<! �m� � ������ 

�G P�N�'.  "' ?>10 "&� Q�}��  ���  ��G ;L�

��� ��� � �� "�� M� � k��� 7�] @#"�2 `mb  .�G

 �# �,G�> @����Q �&' @��" �����%�� 0G�! �&' �b��

 q
���13/12/1397  0G�! P&# �b�� &M� @��"  �m�

���� �,G�> @����Q P&# 0,! q
��� & �'# 14 �K� "&� 

���G 0,!. ��@'; �#��� �m��"� ���� �'#  �� .�! �� �#

 g�� b'60 �'�H �/�# �"�  @"& &�'#�';� )3/2  (P�Q

� �� M!'�60 #�� �m� P�Q � #&�b *~���� � �# ��� .

����  ���" ������ ��LG�M o9� �# N��
 & ���L	G *

 ,> & ��H ��8�' � &��� �'#  M!'�� ��800  �# ���

 ~���� �&�� #�
�  0G�! "' ?> �/�1y� .���G 0,!

�)���� .�G P�N�'  

� ��� ��G� .�O/ ���
"�' ���	� ���  &# *"��

b����%� �  �# ��'#��56  &110  P�N�' 0G�! "' ?> "&�

 ! .��/ U
' � .�G#'�K� J�� &  ��� "�����  #�H��

.'�#'�! �� �# �� 0G'##�
 & s��%G h�$O� �  .�G

��%�  & 29 	� ��A,
��") � �/�1y� �� @"& �� @)  �� ��

 06# �� &"'�� "' �#�O �'01/0 �"'��' P�Q Q��� '�� .�G� 

�"'��' Q��� ��%� *h,] @"& ���
 @"& ! @) ��  ��

�"'��' Q��� ��# �# @&) �# #�� ��G� 70 � ��� H�# #'�Q 

�  .��48  �'�6 0����#'#  �#�O �' �� h,] @"& ?-� &

&"'�� "'�
  06# ��01/0 �"'��' P�Q Q��� �G .�O/ .

�"'��' ���Q  U�H& @&�� ���G � 0L�� �/�# |��'�� ��G

��:� k��� & Ls&� ����) ?��
�'& 2��:� & 
;N� 

)ANOVA.���G ����� (  �# #���@��") ! ���O/ F 

�	K�  26'�b s&� "' �#�O �' �� U�A���� �
�9� *�G �'#



�!"�	 #
$��% �	&�' (�
�)�*�% +$,# ��+ �+��% -�./ 01 #.)+� 

  

 ����24 �  ���	
1 �  ���1401 

56

�	K� .&�O� �'# )LSD( P�N�' *��� � ��;� .�G ���  "��

��� ��' 0G'# �Q#��) �#�
" ���  ���%� �# ! "��

��G ����,� ����%�� �t�� |&�] �,b&1 %�� & ���2 

��#�� ��� @'�	� � !  ���G  1�Q ����# 5��n "�� ���

& ��� 2! �'�� ��G�!� .�O/  &# U
' �'�� "�� ���

 ��� � ;�� "�� .�G ���
"�' ��Q'�H .��/ ���� �'#  �# ;��

) �&m� �Q���� �b��120  & 0G'#�� (0G�! "' ?> "&�

O��' *���Q h,] & �� @"&*J�  @"&���-!*  *]�G #'�K�

�'#�';� @"& *���-! �# �'# #'�K� *���-! #'�K� @) 

�"'��' 
;N� .�G ���Q 2��:�& �#'# ��� 2/�b "' *I
��") 

�� �#�O �' "' P��  �';1'SAS ) f��4/9.��/ ( 01�Q & 

M�� ���'#�%� �� �#�O �' "' P�� �';1' Excel P�N�' �G.   

  

3��� � ����� .  

3 .1 
�!" . #	$ %
 &� '!  

�#'# ?��
�'& 
;N� R
� �  ��%� �# ! #'# @�,� ��  ��'#��

 �# & ���" ���� 0G�! @��" ��%�� *�&'��%� �'#�� *P&# �

 �/�# R	> ��% b' xo� �# ���" ���� J������� 

�	K� �'#M!'�� �/�# �� � ��� 2! ��� "��  � 0L��

 G'# U�H& @&�� �%��G  �&�H) ��'1 R
� � VL4 .(

 �# *���" ���� 0G�! @��" ��/' ��' U�A���� �
�9�

���� "' 2L6 0,!  �'#I�� ��) I��! U
40  #'�K� (�/�#

��� 2!  �G 2/�b U�H& @&�� ���G � 0L�� "�� ���

 2$G)1-.(��'  ���" ���� J�� ��/' ��' U�A���� �
�9�

� �# N��
 ���" ���� ! #'# @�,� ;�� & ��LG �� �
�9

��� M!'�� �/�# I��! �# ���W�� �
��'�� ���L	G ���  "��

2$G) #�'# U�H& @&�� ���G � 0L�� 1 - .(g  

��� �	K� ���� !�1 2��9 � .'��' "' P'�! ���,� �'#*  ��'

�  2! #'�K� �/�# *����%�� U
� <� �1�K� ���	�

                                                                                    
1. Amaranthus retroflexus 
2. Chenopodium album 

��� ��� � 5�!�� �# "�� G � 0L�� ����%�� ��Q ���

7��� 3�4 5��6 �# U�H& @&��  �1#�8� 2��! ���

@) U�A���� �
�9� & 
;N�  26'�b @��") |��'�� ��

�	K� .&�O�  �&�H) �G P�N�' �'#2 �
�9� R
� � VL4 .(

 � �� �# *U�A������%K� ���" ���� 
N�� ! ����"  &#

  O���#&" ���� "'  *#�G 0,! �'#I�� �� #'�K� I��! U


��� ���  �G ����,� U�H& @&�� ���G � 0L�� "��

 �&�H)2 .(�Qc
& ���  �# ��� �O�! & �%!�'�H ��" 

��Q �&m�  ��� �� f� ���  R
� � .���'# I9� "�� ���

I�&c> ���  ���" ���� ! 0�' �#'# @�,� �� f�

 �� ��� M!'�� �� ��'�� ���  "������� #�'mA�. � ��^� ��4* 
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7��� 3  ns150/0  ns224/0  ns312/0  ns043/0  ns288/0    ns349/0  ns137/0  ns494/0  ns978/0  ns376/0  

0,! � ��  (A) 1  ns164/0  ns007/0  ns020/0  *898/0  ns260/0    ns001/0  ns077/0  ns086/0  **856/2  ns041/0  

7���A× 3  055/0 204/0  100/0  195/0  256/0    050/0  374/0  478/0  233/1  121/0  

 ���" ����(B) 2  ns017/0  **042/0  **361/0  ns139/0  ns051/0    *238/0  ns177/0  ns024/0  ns237/0  ns260/0  

A×B 2  ns091/0  ns050/0  ns062/0  ns168/0  ns205/0    ns057/0  ns045/0  ns032/0  ns090/0  ns074/0  

7���(a)× B 12  081/0 041/0 034/0 093/0 170/0   058/0 015/0 021/0 020/0 063/0 

0G�! @��" ×���" ����(C) 1  *257/0  ns168/0  *248/0  ns003/0  **044/1    ns012/0  ns148/0  ns100/0  ns050/0  ns039/0  

A×C 1  ns013/0  ns205/0  ns231/0  ns104/0  ns036/0    ns0/0  ns041/0  ns051/0  ns012/0  ns002/0  

B×C 2  ns009/0  ns026/0  ns031/0  ns014/0  ns020/0    ns058/0  ns131/0  ns210/0  ns056/0  ns063/0  

A×B×C 2  ns047/0  ns035/0  ns033/0  ns209/0  ns123/0    ns039/0  ns012/0  ns014/0  ns211/0  ns032/0  

CV   464/14  713/12  293/12  676/18  234/23    682/13  549/13  777/15  381/25  169/17  

 �=M#  ���(4	(  �� ��+�#56  �110 .8
�) 7+ F� 7��  

 � ** %*ns  � �*/  K!I#I  OP@ �� ��+�1  %6���5 �*/  L6> � 6��� .��+�  

 

    
 C?
1<=> C) �+6/I 6��� # (R) �6(7 5��  34( � (<�+) �6(7 5��  8
�) "� 7 #!2TI U!V(�!  �E$��  . ���  6��
 � 8.E( 7#�

 "�6U!B�  

  

|��'�� �9�
� ��A���U *����%�� 5�!��  �#

��%� �'#����� �&' �  �# "�� �������%  �L�!�� � ��

��%K�- 
 ���" ����N�� ! ����" ��#&" ���� "'  �'#

 #�� ��G 0,!'�'#� M! ��
U  �/�# �� @"& � 0L��

���G U�H& @&��  �&�H) ��#��2( .���b�#  �# !

��%�  P&# ��'#��M! ����� �� @"& U
  � 0L�� "�� ���

��%K� � �� �L�!�� ��%�� �# ���G- ���L	G-  0,!

.�G 2/�b ��#&"  
  

  

  0

  20

  40

  60

  80

  100

��LG ���L	G N��


#'�
K�

2!
"�

� �
��

 �
��

)
��

�G
@&

��
U�

H&
 

%(

a
ab

b

   0

   20

   40

   60

   80

   100

#'�
K�

2!
"�

� �
��

 �
��

(%
��

�G
@&

��
U�

H&
)

a

b

)R(  (<�+)  



�!"�	 #
$��% �	&�' (�
�)�*�% +$,# ��+ �+��% -�./ 01 #.)+� 

  

 ����24 �  ���	
1 �  ���1401 

58

    

 :�6B2 �6
� D��� # ���	!I D�.!)#I #2+ U!V(�!  �E$��  . C)<=><=> � 7#� ��� ���  K��1 7#��(4	( �� L�� � :�+ ��+�#  

  

��%� �&' ��'#��    ��%� �'#��� P&#  

�
��

 2
! M

!'�
�

 
�

��
 

 "�
�

  

 �
� @

"&
  h

,]
 @

"&
  

%
��

 #'
�K

�
 

��
�

 |
&�

] 
t�

� #
'�

K�
 

  

#'�
K�

 
�

��
 2

!
 

��
� 

"�
�

 

�� 
@"

&
  h
,]

 @
"&

  

%
��

 #'
�K

�
 

��
�

 |
&�

] 
t�

� #
'�

K�
 

(% of weed- infested control)    (% of weed -infested control) 

��%K� � �� - ��LG - ��#&" 0,!*   ab40/36   bc08/37   bcd87/79   ab55/87  bc49/19   bc13/51   a42/86   ab68/76  b83/45   09/60  

��%K�� ��- ��LG - M� 0,! @��"**   ab24/34   bc02/64   bcd50/90  abc92/69 abc62/22   bc25/77  a60/138   a83/168   ab12/93   90/72  

��%K� � �� - ���L	G -  ��#&" 0,!  ab16/25   bc57/29   d78/39  abc87/29  bc68/21   b15/102   b43/23   b01/34   ab12/63  04/112  

��%K� � �� - ���L	G - M� 0,!  @��"  ab12/40  abc91/43   bc40/112  abc82/31  a75/42   a79/129   a48/88   b62/121   b13/138   0/127  

��%K� � �� - N��
-  ��#&" 0,!   b51/18   c75/26   cd14/48   bc92/29   c96/11   c22/100  a82/109  ab56/116   b60  66/111  

��%K� � �� - N��
- M� 0,!  @��"  ab35/27   bc27/44   ab53/140   c62/25  bc94/26   c81/47   a11/86   ab40/82   b75/38   11/50  

	<! � �� - ��LG-  ��#&" 0,!  ab69/30   ab43/80   a51/229  abc96/56  ab05/27   abc08/95   a33/87   ab64/73  ab50/242   28/96  

	<! � �� - ��LG- M� 0,!  @��"   a40/42   a37/87   ab85/103   a22/114  ab46/33   abc22/94  a34/115   ab08/105   a75/448   83/85  

	<! � �� - ���L	G -  ��#&" 0,!  ab01/24  abc70/67   cd36/61   a71/114  c68/9   abc75/83  ab03/58   ab38/54   a50/422   75/78  

	<! � �� - ���L	G - M� 0,!  @��"   a59/45   a70/82  bcd33/118   a01/90  ab32/35   abc32/87  a98/102  ab97/105   b75/113  b82/84  

	<! � �� - N��
-  ��#&" 0,!   a16/39  abc51/62   ab27/120   ab42/65  a04/37   abc74/52   a29/79   ab69/68   ab5/102  b43/50  

	<! � �� - N��
- M� 0,!  @��"   a37/46   a74/84  abc35/101  a36/95  a24/40   bc80/54   a82/70   ab76/45  ab25/311  b14/55 
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�U!V(�!  "4;@ #� � $��# %6*;E� \#;�  ]�#M �+�+� �) � "4 79 -�@+LSD �*/  D���I 6��� Y*� OP@ �� 6(�+6( ��+�.  
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 ���� ���" ���� ��#&" 0G�! *#'# @�,� ���" ���� 0G�!30 

��� 2! h,] @"& I��! �/�# ���  ��%�� � 0L�� "��

 2$G) �G U�H& @&�� ���G3 -.(��'  ��' U�A���� �
�9�

��I�� ���� ���L	G ! #'# @�,� ;�� ���" ���� J  U
�� �/�#

��� 2! h,] @"& I��! ���  @&�� ���G � 0L�� "��

 2$G) �G U�H&3 -.(g  

M� U�	=  *�L�!�� �����%�� ��' U�A���� �
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��� ��� ��%� &# �� �# "��  � �� ��%�� �# ��'#��

��%K�- ���L	G- ���� "' ��#&" 0,!  �'#M! �� @"& U
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 �
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	K� ��'� �'#� @"& & M!'�� I��! �# & ��  h,]

��� ��� �9� �# "��
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Taab, 2019 .(N� � s�-!�] �
�9�  ��LG & ���L	G ���

 M����P�	Q ��;� �#  ! 0�' �#'# @�,� &# �� I9�
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al., 2017 �A
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 C?
4 �E$��   .�	=@ �+6/I 6��� # 8�) #;E #!2TI U!V(�!  �(4	( �� U!B� "�6 6��
 � 8.E( �#I  � (<�+) :�+ ��+�#

�(4	( (R) L�� ��+�#  
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  � ��!�� �# 	<!��� g� ��� �# "�� 

Q������ L	> 2^� ] &��� ���
0�' ��G � )Dogan et al., 

2009; Lonsbary et al., 2003(. M� U�	=  ��]�� P�N�'

�G ����0�' � ��� M!'�� ! ���  ��G;L� ��#�H
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3 .6 .1)*+ ('� � !" ('� .  

 ���" ���� *0,! � �� J�� ! #'# @�,� ?��
�'& 
;N� R
� �

���� h,] & �� @"& �� ���" ���� 0G�! @��" & �'#  �����

�	K�  �&�H) �	 G'�� ��'#3(.  U�A���� �
�9� �# ��'

I�� ���%�� .�L�!��  �
'�� P'��' h,] & �� @"& U
��

���� 	<! � �� ��%�� �# �'# -  "' ��#&" ! ����" N��


����  �&�H) �G 2/�b #�G 0,! �'#4.(  
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;N�   ��#'# @�,�  �# ���" ���� 0G�! @��"

�/�# R	> ��% b' xo�  �'�'#����� �	K�  J�O��' �� �'#

����  �'##��  �&�H)3(.  0G�! @��" ��' U�A���� �
�9�

���� J�O��' ! #'# @�,� ���" ����  ���" ���� ! ����" �'#

M� @��"  #�G 0,! @) ��I�� ��  ���� ��#&" 0G�! "'

l�L
�9� & ���"  0�' 2��! U�H& ���G �# @) J�O��' �� ��'��

 2$G)6 ! #'# @�,� ���%�� .�L�!�� U�A���� �
�9� .(

���� 	<! � �� �����%�� �# �'# - N��
 -  0,!M� @��" 

	<! � �� &- ���L	G-  0,!M� @��" I�� �� '� J�O��' U


 �&�H) 0G'# 2��! U�H& ���G � 0L��4 U
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@�,� J�d�� ��	�#  0��6� ��,1M! �� ��� ���  �� "��

���� ���� ���b @��" �# �'#   ���L	G & N��
 ���" ���

 .0�'M� U�	=Swanton et al.  )2003 (��;  s�';Q

 ! ��#�%��� ';1'
I Q J�O��' *0��6� ��,1��� �'�"� 
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� � ��  I
��") �����%�� ! ��#����� �	K�  ��'#

���� ��� �� �# ]�G #'�K� ��  U�H& ���G � 0L�� �'#

 �&�H) �	 G'�� 2��!3 .�L�!�� U�A���� �
�9� �# .(

���� *���%�� 	<! � �� ��%�� �# �'#- ����" N��
  !

���� "' ��#&"  *#�G 0,! �'#I�� ��]�G #'�K� U
  �#

 �&�H) 0G'# 2��! U�H& ���G � 0L�� '� ���4.(  
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 �&�H) �	 G'�� 0O/3 .�L�!�� U�A���� �
�9� �# .(

 *���%��I�� ���� �# ���-! @"& U
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N��
 - �G 0L� ��#&" 0,!  �&�H)4.(  
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7��� 3  ns010/0  ns005/0  ns002/0  ns190/0  ns045/0  ns017/0  ns021/0  ns956/1368  
0,! � ��  (A) 1  ns008/0  ns035/0  ns001/0  ns000/0  ns048/0  ns000/0  ns001/0  ns868/43  

7��� *A 3  277/0  329/0  007/0  373/0  178/0  193/0  007/0  812/1760  
 ���" ����(B) 2  ns127/0  ns132/0  ns013/0  ns104/0  ns064/0  ns092/0  ns013/0  ns604/359  

A*B 2  ns024/0  ns029/0  ns000/0  ns191/0  ns018/0  ns031/0  ns000/0  ns885/402  
7��� *B (a) 12  048/0 059/0 006/0 116/0 034/0 055/0 012/0 245/218 

 0G�! @��"  ���" ����(C) 1  ns138/0  ns138/0  *036/0  ns005/0  ns059/0  ns190/0  *036/0  ns204/1149  
A*C 1  ns000/0  ns000/0  ns002/0  ns092/0  ns022/0  ns012/0  ns002/0  ns209/101  
B*C 2  ns012/0  ns011/0  ns005/0  ns463/0  ns036/0  ns060/0  ns005/0  *489/1324  

A*B*C 2  ns035/0  ns049/0  ns002/0  ns076/0  ns015/0  ns014/0  ns002/0  ns592/445  
CV   270/19  158/17  107/4  928/27  375/11  906/14  107/4  2057/6  
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(% of weed free control)  
��%K� � ��- ��LG- ��#&" 0,!*    a96/31   a44/29   ab67/89   ab99/42  ab57/42  bc39/70  a91/89  a96/31 

��%K�� ��- ��LG- M� 0,! @��"**    a35/39   a50/40   a24/102   ab22/52  ab45/54  abc90/78  ab55/65  a35/39 

��%K� � ��- ���L	G-  ��#&" 0,!   a07/41   a29/42   ab65/81   ab40/49   ab64/43  bc15/65  ab85/62  a07/41 

��%K� � ��- ���L	G- M� 0,!  @��"   a54/46   a18/47   ab25/90   ab02/53  ab44/57  abc11/76  a44/93  a54/46 

��%K� � ��- N��
-  ��#&" 0,!   a33/37   a87/38   ab26/94   ab31/57  ab57/55  bc31/68  ab34/76  a33/37 

��%K� � ��- N��
- M� 0,!  @��"   a75/58   a96/54   ab14/97   ab08/55  ab52/57  abc56/86  a91/83  a75/58 

	<! � ��- ��LG-  ��#&" 0,!   a31/33   a42/38   ab14/94   ab34/49  ab28/43  abc88/83  a29/85  a31/33 

	<! � ��- ��LG- M� 0,!  @��"   a34/34   a02/38   a19/100   ab09/58  ab89/55  ab43/93  a90/91  a34/34 

	<! � ��- ���L	G-  ��#&" 0,!   a94/38   a65/43   b51/77   b43/53  b33/45  c66/69  b90/54  a94/38 

	<! � ��- ���L	G- M� 0,!  @��"   a30/50   a86/56   a103   ab95/70  ab50/58  abc02/83  a02/82  a30/50 

	<! � ��- N��
-  ��#&" 0,!   a53/61   a82/67   ab08/92   a67/97  a69/91   ab38/93  a81/77  a53/61 

	<! � ��- N��
- M� 0,!  @��"   a96/58  a48/64   a42/103   ab64/74  a04/69  a24/103  a20/84  a96/58 

�U!V(�!  "4;@ #� �  "4 79 -�@+ # %6*;E� \#;�  ]�#M �+�+� �) �$��LSD  D���I 6��� Y*� OP@ ���*/  �+�6(�+6( �.  
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 #'�K� �� �/�# R	> ��% b' xo� �# ���" ���� 0G�!

���� ���-! �# �'#  �'#����� �	K�  �&�H) 0G'# �'#3 .(

���� 0G�! @��" 3�o� U�A���� �
�9�  #'# @�,� ���"

���� ! ����" !  ���" ���M� @��" ���� ��  0,! �'#

���� �'# #'�K� *���G  ���G � 0L�� ���-! �# �'#

 2��! U�H&90  2$G) #�� ��'�] �/�#7�
�9� �# .(  

 *���%�� .�L�!��I�� �� � 0L�� ���-! �# �'# #'�K� U


��%K� � �� ��%�� �# ���G- ���L	G-  0,!M� @��" 

 �&�H)  �G 2/�b4 .(M� U�	= Pouryousef et al. 

)2015 (*��#�! s�';Q ;�� �L	G ���" ������  ����

��� �G� g�!�� ��� ';1' & "��
I �'# #�$�%� ;�	,Q 

�9� �#
� '�G ��
k ��� � �#��) ��� �G "��.  
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7TI U!V(�!  �E$��   .��!@ :4Eb) �� �(+� �+6/I # �6(7 5��  8�) "� 7 #!2 (C �) U!B�) C �) U!B� 6��
 � 8.E( �(+�  
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3 .6 .7 . ('�������=   

� R
� � 0�# �#'# 
;N� "' ���)  �	K� "' �!�b ��  ��'#

 @"& �� @) 0G�! @��" & ���" ���� J�� 2��9 � ��'

���� �'#�';�  xo� �# 2��! U�H& ���G � 0L�� �'#

�� �/�# R	> ��% b'  �&�H) �G��3 �
�9� R
� � .(

 J�� xo� �� �# 0G�! @��" �� f� 3�o� U�A����

# @�,� ���" �������� �'#�';� @"& ! #'  �# k91 �'#

@��"  .&�O� ���L	G 0G�! ����	K� �'# *#�'# �

� ���4 M� 0G�! �# ! ���� �� @) @��"  @"& �'#

 �'#�';�73/87 ���� �/�#  U�H& ���G � 0L�� �'#

 2$G) �G 2/�b 2��!8 U�A���� �
�9� N� � .(
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N��
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 �&�H) #�� '�'# 2��! U�H& ���G � 0L��4 �� .(

U
' � H��  ! & R	> 3�o� �# ��'�:� ��&# J&�G10 
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0�' ��G )Rezvani Moghaddam & Seyyedi, 

2015(��� 0��6� .��6 I��! * ���  2
'&' �# "��

���� �G� 2b'��  ����� .#�'# �#�
" ����� 0�%�' �'#

H�� 2��6  "' �#�O �'P�A�  �� � ;L� #�! @'�	�  ���� &

���" 7�] @j&� �� I
';1' �#  ��'�" @����Q #�$�%� &

I�&c> �#  0�' ��G s�';Q ;�� ��A
# �� f� ���

)Abaye, 2019; Blanco‐Canqui et al., 2015; 

Eskandari, 2017; Hashemi et al., 2018; Khosravi,  .

2015; Seran & Brintha., 2010 .(M� U�	=  R
� �

� ���" ���� ! 0�' �#'# @�,� �,�&c>  ��4

�	K�  7�] @&�# �O�1 � @j&� �� & U��! 0L�� ��'#

�� I
';1' '� ) ��#Guo et al., 2020 .(  

4�>��� . &!�?  

�   I�&c> U
' *��!��4 #'# @�,� ���� ��#&" 0,!  O� &#

���� 0G�! @��" � 0L�� ���"  *M!'��) � ��6� .��6 *�'#

&��� 2! (h,] @"& & �� @" ���  @';�� � '� "��

2��6  I��! �<H�� �� � J�d�� U
' ! ��#  ����� 2��#

���� �>���!  & �&m� k��� � 1�
�# ��� 0�O�! �� ���" ���
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 �� ���" ���� ��#&" 0,! �� ;�� |&�]80  � 0L�� �/�#

01�
 I��! U�H& @&�� ���G. U
' � H�� �� �1�4 "'  !

2��6 01' 3�o� �# ��'�:� ��&# J&�G  �'# #�$�%� ��L6
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��� h,] @"&  ���" ���� @&��) ���G � 0L�� "�� ���

���� ��#&" 0G�! �����%�� �# (U�H& @&�� &   ���" ���
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���� �#�$�%�  �# �'# #'�K� *��� �# ���-! #'�K�) �'#
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�	K� ��� �� 	! �# ��'#  .�O/ I
';1' & "�� ���

���� �#�$�%�  �'#.0G'��  

  

5@�����A � !�*" .  

@'�<� ��A,�'# @�:
���' ?
#�> �,�&c> 0�&�K� "'* 
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��� #�'�� #�H& @�Q�	�
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