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Abstract 
In order to investigate the effect of different weed control managements on emergence characteristics and morphological growth of rice seedlings in 
the seedling stage in a direct seeding system, a field experiment has been conducted in the 2020 growing season, Babolsar, Bahnemir, Iran. Being a 
factorial in a randomized complete block design with three replications, the experiment employs the following treatments: Shiroudi, Khazar, and 
Hashemi cultivars as well as various weed control management in five levels of seed coating with calcium chloride, seed coating with potassium 
chloride, weeding, chemical control, and control. The interaction effect of weed management and cultivar shows that coating the seeds with calcium 
chloride, potassium chloride, and weeding cuts the dry weight of grasses by 55%, 68%, and 85% in Shiroudi cultivar, by 79%, 63%, and 54% in 
Khazar cultivar, and 30%, 58%, and 35% in Hashemi cultivar, respectively, compared to the control. The maximum percentage of germination with 
99%, 97%, and 95% belong to seed coating with potassium chloride, calcium chloride, and weeding in Shiroudi cultivar, respectively. The highest 
germination rate could be observed in potassium and calcium chloride seed coating treatments and weeding. The lowest density of broadleaf weeds 
with 0.91 plants m-2 is obtained in Shiroudi cultivar and by managing the seeds coating of this cultivar with calcium chloride. The highest seedling 
length and weight vigor indices are obtained with 3559 and 137 in Shiroudi cultivar under weeding management, respectively. Results show that seed 
coating improves the seed yield of rice cultivars. 
 
 
Keywords: Calcium chloride, emergence percentage, emergence rate, weed dry weight, weeding. 
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<�P�
�
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��1<$�P 7&��1��� 
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�� J��/ 
���  
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� �� ����� ���� 3����A�K 
��1 3���Q�

<�P ��0�� ���� 4�80�� �51 �BL  �BL .���$ ��A�K

<�P  ���� 3���Q� 7��A�K
� )�� 24  �O8� g6 �� �/��

 3��� ��20  
L���0��� ����  �H -� �b� % �$ ���� ���E

 %  5, ��S5
��-6 q
��$ �� ���Q� 7&��- )�� R
�

����� 3����A�K s�� <$�P 
�&��1���  % >�?�� �Q�
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� ���A� <$�P ��A/� &%�� �%Q� �
��&��1��� 

 % k%�y 
��1 ��0�� .�$ ����6 
/�'� �� �$�1 �BL

 ���Q� s��
� ��H R
�� .���$ ���c/�m J��1 ���	�

 4
�� �
��1���� ���\� �� ���Q�3  �*��
� )�� 30 

 &6 -� sP % ���c/�m 
������� �	Y � �O8� g6 �

��$ �$% �$<$�P 3��� .&��1���  I�Y -� 7�Q�

��1���1J�0� ���c0�� '"���$ �)Halmer, 2006; Taghi 

Zoghi et al., 2018; Farzaneh et al., 2019(.   
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�3  % �$ J� �O8� g6 �� �*��


� �� 3�-�10  7�Q� >��5 ����  ���\� -�������� 

 
02
� �Q� 3%��$ )Taghi Zoghi et al., 2018(. 
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� ��


� ��5���A�K �Q� -� ����� .�$ ���c0�� ���$ &��	/  
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� R��- 3-�� 7���� 4�80�� �51 �BL

�5B(
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� �$�1 
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�� 3%� �� �0�

)�1 ��  ��b�� 
� 3��25/1×5/1  .�$ >�?�� �$�P�Q� D����0�

 >�E�� -�  
 �� 3��� �$�1 41��K33 D����0� �� 
K�� .���  


� <�%eP R
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J
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��-%� �
�-�� �� &�$'(� ��$'(� 3��
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����� R
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1 ����- )�� R�	Y
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� &�$'(� �K �5110 750  %90  ��, �~1��� �*��
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(��\� '�� �� ���� �� ��$��
 3���0����P 
����� R
� .�	1

&%�� l
�H -� )hP �� 3������
1 '#� �	\	� &�$'(� <
�

�� 
(��\� &��- J��8� ���	1 )Soltani & Madah, 2010( .

 &��- R�S����
���L �-) 
O��� -� ���c0�� �� 
1 �1 
(��\� (

 �$)Bewley & Black, 1994( :  

)1(              /Dn n=  &��- R�S����&�$'(�  


O��� R
� �� 
17 D7 
(��\� 3��-%� ���bK  -� ��$

 u�$�1 &��-n7  �� ��$'(� 3���Q� ���bKD .��� -%�  

 ���bK10 
?	P 
���� &�
�P �� )�1 �� -� 
K�� % ��-

 &-% % j�cK�� s�� % �$���� 
$�, ��By j%�$ -� J(E

�-���� 
5
� % �
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5
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 g6��$ �$%  .���$4� R�	Y  )��v 3-����L �BL
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5
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5
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) q��%� -� 
����� 
�	� ��-% ^,�$ % �"�H ^,�$2 (

) %3�$ ���c0�� ( )Nazari et al., 2016(.  
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����� 
�	� �"�H ^,�$ =  


���L �*�� ��-× �0���) 
����� ��H R�S���� (�0�  

)3 (                              = 
����� 
�	� ��-% ^,�$  


���L �*�� ��-×  (>��) 
�����  5, &-% R�S����  


��A�.�/ -� 3������� �� -�� 3��  >�E�� -�  
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36/0 n.s 
*38/24 **96/0 **68/4 **63/1 **73/1 4  -�� .�/ �
�
�� 
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�
�� 
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�m%( 

ns�: ** � * ) U
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� �(�� �A$��  3����A�K 
��1 �� ��$
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�
��RBP 3��  �0��E� &��K [��

41 <$�P ��L% R
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� �Q� &��1���

�� 4E� 
� 4���1�
��1 kh0,� 3���6 ��� -� 
1 ��6 ���

�	b� ���<$�P �� 3 �� R�L% % 4���0P�
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 �5� ����5� �', 4E� �� -�� .�/ R�L% % 4E� R�A�

 �%�L)3 &��1��A�K ��� ��$ o��'� �0��� R�A� �� .(
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3�%��$  ���$   abc95/2  -   def46/2  -   bc22/2  -   cd06/1  -  

  <$�P4���1�
��1 �� ���   f11/1  62   h91/0 60   fg03/1 55   g41/0 61  

  <$�P4���0P�
��1 �� ���   def56/1 47   gh42/1 42   gh71/0 68   fg56/0 47  

  �
��A�$ ��0	1   bcd44/2 17   ef23/2 9   efg21/1 45   Bc03/1 3  

  R�L%    ef35/1 54   gh23/1 50   h34/0 85   def80/0 24  

�',  ���$   a66/3  -   ab65/3  -   a40/3  -   bc29/1  -  

  <$�P4���1�
��1 �� ���   bcd44/2 33   fg81/1 50   gh73/0 79   cde97/0 25  

  <$�P4���0P�
��1 �� ���   cde16/2 41   def42/2 34   d-g26/1 63   def86/0 33  

  �
��A�$ ��0	1   ab39/3 7   bcd05/3 16   b-e77/1 48   cde98/0 24  

  R�L%    abc95/2 19   gh14/1 69   c-f58/1 54   efg66/0 49  

�A$��  ���$   a95/3  -   a78/3  -   a37/3  -   a73/1  -  

  <$�P4���1�
��1 �� ���   bcd46/2 38   cde85/2 24   b37/2 30   cde98/0 48  

  <$�P �� ���4���0P�
��1   bcd61/2 34   cde79/2 26   def42/1 58   cd06/1 39  

  �
��A�$ ��0	1   abc20/3 19   abc43/3 9   bcd94/1 42   ab54/1 11  

  R�L%    cde22/2 44   gh09/1 71   bc20/2 35   bc29/1 25  
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.�/  5, &-% <��1 -�� 3�� 
��� [��  %

RBP [�� �� �� 3�%��$ 4E� �� R
� �K�v �
����K 
� &��K

 �b��	� 
� ���0�� <
�'#� 
� �$� ��%� J��%� �� 4E�

4� &�Y  
� �(�� ��# % ��� 7g6 7�
�Q` �*�	/

.�/  �$ o��'� �0��� R�A� �� .��� �(�� -�� 3��

��K��! �0��E� �
����K .�/ ��0	1 �� ���� 3�� -�� 3��

�����P �c*�� 3� 3���� 3�%��$ 4E� ��� 7�$��

<��  R
�K �0��E� �
����K &�'���� �$��)Rajabian et al., 

2017(4� . &-% <��1 R�	Y .�/  5,  -� -�� 3��

<$�P l
�H �� �� �Q� &��1�����e
% ��(B� �� &��K  3��


�����
���L �/�� <
�'#� .��1 
�L�K ���� 3� % ��-

 J+# 3��0�� �� �Q� &��1��A�K l
�H -� �/��- ���� �$�

�� �$�  % �/��- ���� �0��E� )��E <
�'#� IL�� ����K

.�/ )���, <��1 ��$ -�� 3��)Nasiri Dehsorkhi, 

2016(�5�%eP �H .  �Q� &��1��A�K 
1 �$ ���� &�5�

 )�v)Zea mays( .�/ R�L% % ��(B� l
�H -� -�� 3��

<�� [�� NO� ��"�K % ��� gQL 7�/��- ���� q��K �K

 <��1 |/���	b� ��� .�/  5, &-% �$ -�� 3��

)Abbasdokht et al., 2012(.  �$ ��� &�5� �5
��-6 �H

<�P 
1 K
���L �/�� <
�'#� l
�H -� ���� �Q� ��A� ��-


� % �O�\� D��	� -� �0B� ���c0�� I(�  ��(B� &6 ��(��


� 7�$ �/��- ���� R
� 3�$� ��bm%3��H q
��$ R
� 
1
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<�� ���E� �����E <
�'#� |/��  5, &-% <��1 % �K

.�/�� -�� 3��) ��$Dhage & Anishetter, 2020.(   

 �%�L �
�0� j�cK�� �� 4E� ��� ��� &�5� s��
��% 

'?K

.�/ 
��� -�� 3��  �*��  
 ��A0�� NO� �� [��

�	b� ���  �%�L) ���2 j�cK�� 
1 ��� &�5� 4E� ��� �
�0� .(

.�/ 
��� -�� 3��  �A$�� % �', 73�%��$ >�E�� �� [��


� I�K�K12 715  %17 �0��� �%�L) ��� �0�4
� .( ���

�� �� �� ���Gh*� >�E 
� ��$ <$�P ��K ��0,�� ��/

 j�cK�� <��1 I(� 7[�� NO� ^,�$ <
�'#� % g��O�

.�/�� ���� 4E� 
� �(�� -�� 3�� 4� .��$  �
�0� R�	Y

�
�
�� ���.�/ j�cK�� �� .�02� 3��  
��� 3��  �� [��

 �*�� �	P ��A0�� NO��	b� ���  �%�L) ���2 �
�0� .(


�� ��� R�S���� 
�
�8��
� -�� .�/ ��0	1 .�02� 3��

<�� 
1 ��� &�5�.�/ j�cK�� R
�K 
��� -�� 3��  �� [��

15 �0���
� �
��A�$ ��0	1 % ���$ ��A�K �� �0� ��6 ���

 �%�L)4
� .(
� �
�0� ��1��H���  j�m�� R
� �S���� ���6

.�/ �
�
�� �� 
1 ��� % R�L% l
�H -� -�� 3��

<$�P7���� �Q� &��1���  
0#�
 ��� ���� ���� Dc� 
� ���E�

 .�
�A� �� ���c0�� R
�0B� 7���E� -� 3��/ t�(
�8K q
��$ �� �K

<$�P ��� &�5� �
�0� �0��� R�A� �� �� &��1���


� R�L% % 4���0P�
��1 74���1�
��1 I�K�K9 716  %18 

 �%�L) ����� <��1 ���$ ��A�K 
� �(�� �� j�cK�� �*��

4.(  �5
��-6 �H ��(B� l
�H -� ���� �Q� ��A�K 
1 �$ &���

��e
% 
����� 3��.�/ j�cK�� <��1 I(� 3� -�� 3��

��  ��$)Anwar et al., 2011( .  
  

3 .2�/�
�0 1
�2�3( .� -� .�  

 �
�0� % 4E� J��80� ��� 
1 ��� &�5� s��
��% 

'?K �%�L

 ��A0�� NO� �� &�$'(� �*�� �� -�� .�/ �
�
��

 �*��  
b��	 ���  �%�L) ���5.(   

  
 E�!F467- M��(�% ,: .,� 67- 3�,�!  � CO� ,\% .N���: .,� ��� S,:  

4E�  .�/ j�cK�� 
��� -�� 3�� [�� )cm(    -�� .�/ �
�
��  .�/ j�cK�� 
��� -�� 3�� [�� )cm(  

3�%��$  b12   ���$ a15 

�', ab15   <$�P �� ���4���1�
��1 ab14 

�A$�� a17   <$�P4���0P�
��1 �� ��� b13 

    �
��A�$ ��0	1  a15 

    R�L% b12 
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 E�!F5� CO� ,\% P2���%� ���Q( .  �( .�� � /!
�'$ R
]2�
  )/!
�'$ 3-,$ )/!
�'$ !��� ,: .,� 67- 3�,�! 10 )50  �
90 /!
�'$ !���  

 �K -%�90  �*��  
&�$'(� 

 �K -%�50  �*��  
&�$'(� 

 �K -%�10  �*��  
&�$'(� 

 R�S����  
&�$'(� 

 �/��  
&�$'(� 

�*��  
&�$'(� 

 
L��  
3��-6  

)����pK D��	�  

89/3 75/1 24/5  25/0  10 -3×3/0 42/56 2  F��� 
**50/8 

**79/25 
**75/78 

**88/3 
**
 02/0 

**69/874 2  4E� 
**31/39 

**71/58 
**08/23 

**54/4 
**10 -3×6/0 

*47/1022 4  -�� .�/ �
�
�� 

n.s33/1 n.s33/1 n.s55/1 
**17/0 n.s 10 -3×5/0 

**88/38 8  4E�× -�� .�/ �
�
�� 

06/1 15/1 81/0  17/0  10 -3×5/0 21/10 28  �5
��-6 3�O, 

93/7 39/11 31/13 09/4  81/19 09/4  -  ) )����pK I
�m%( 

ns** � * ): �: U
(,( VWAG% �>'2�X#  �%� VWAG% � �X#  �%� �� � E�	A4% YZ$5  �1 !���. 
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 ��1 ��%�4��� <	1  �� -�� .�/ �
�
�� % 4E�

 �*��&�$'(�  4E� 
� �� �� 
1 ��� &�5� ����


b"�O������
�
�� 7 
� -�� .�/ .�02� 3�� ���,

 �*�� �	0����K&�$'(�  R�� R
� �� 
1 �	�� <
�'#� ��

<$�P % R�L% �
�
��&��1��� f�A�� th��1 �Q� �K

 % 4E� J��80� ��� R�S���� 
�
�8� �%�L �
�0� .���

<�� 
1 ��� &�5� -�� .�/ �
�
��R
�K  �*��&�$'(� 

 �� 3�%��$ 4E� ��99 798  %95 
� �*�� �\K I�K�K

<$�P 7R�L% 3����A�K&��1��� 4���0P�
��1  %

4���1�
��1 
� �%�L) ��6 ���6 .(  


��� ���.�/ �0�� R�L% ��� I(� -�� 3��

�� <�� 3��# �K ��$ ���� ���� o�0�� % �$� 3��� 3�K

�����K ���� 
?�0� �� 7��$ 4���#  '(� 3�K_�� �*�� ��

��$7 .�/ ��L% ��
-  D��	� �� �� ���E� I(� 7-�� 3��

 % ��$ �$� 
�"%� J���� ��
?�0� ��  <��1 I(� &6

 �*��&�$'(�  ������ ��$ �*�� 
�
�8� .&�$'(�  ��

 3�%��$ 4E� 
1 ��� &6 -� �1�� <�%eP R
�<	1�% 

��� &�5� ��, -� �A$�� % �', >�E�� 
� �(�� 3�0B�. 

 ��(	0�� R�	Y R
����	���  
� �(�� 3�%��$ 4E� 
1 ��$

 ��c�1 % �M�0�! J����0P 3���� �A$�� >��H 4E�

 R�� kh0,� R
� ��/ �
�$ .��� �
_�� �M
!�"�
'�#

 �� >�E���� .��1 
�L�K �Q� �M
!�"�
'�# ��c�1 �� &��K  

 
1 ��� &�5� �m�� <�%eP �
�0�
� ��1  �	MK 3���

<�P Q� ��A�K<$�P &���_���# �� � ��(B� |/�� ���

&�$'(� .�/ �� ���E� q
��$ �� -�� 3���� ��$ ��/ .

 �*�� <
�'#�&�$'(� <$�P �%Q� 3����A�K �� ��$���

 ��4���0P�
��1  %4���1�
��1 �� �� ��(B� 
� &��K

��e
% 3�� .��� �(�� �M
!�"'�#  

  

 E�!F6 ./!
�'$ R
]2�
  � !��� ,: .,� 67- 3�,�!  � CO� &:��A  ,\%  

) &�$'(� R�S����day( &�$'(� �*��  -�� .�/ �
�
��  4E�  

bcd67/4 cd70 ���$ 

3�%��$ 
a31/6 a95 <$�P4���1�
��1 �� ��� 

a51/6 a95 <$�P4���0P�
��1 �� ��� 

bc78/4 cd72  �
��A�$ ��0	1 

a62/6 a99 R�L%   

cd 22/4 ef 63 ���$ 

�', 
b30/5 b80 <$�P4���1�
��1 �� ��� 

cd47/5 b82 <$�P4���0P�
��1 �� ��� 

cd49/4 de67 �
��A�$ ��0	1 

cd47/5 b82 R�L%   

d00/4 f60 ���$ 

�A$�� 
cd07/5 bc76 <$�P4���1�
��1 �� ��� 

b27/5 b79 <$�P4���0P�
��1 �� ��� 

cd44/4 de67  ��0	1�
��A�$ 

b33/5 b80 R�L%   

 R
]2�
  VWAG% )!XAB� K,A�  V,4 N� &O%!4 �%�%� �; />A$ ,� �� ����X#  �%� VWAG% &O%!4 /> .J ^�$%,: ��X#  �%�  YZ$ ��5 .!2�%!2 !���  
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�3��H
1 �� &��K �*�� <
�'#� J�"�&�$'(�  ��A�K

��"�b# <
�'#� 
� �� 3Qp� ���� �� �/��- &����� �Q� 

4
'�6)��0��%'
� 7-h��6 �0� % �c"6 3��  % -��"3-

 ��� �(�� ��$ ��A�K �%Q� �� -��!%����� �
������c�#

)Varier et al., 2010(� .4 R�	Y  % 4E� J��80� ��� �
�0�

.�/ �
�
��41 
1 ��� &�5� -�� 3�� �*�� R
�K

&�$'(�  �� ����60  %63 
� '�� �*�� >�E�� �� I�K�K

 �%�L) �$ ����5� ���$ ��A�K �\K �', % �A$��5 .(

�
�?�6-�  ���0,� �� ��bE�� R
� ���� 4�80�� �51 �� 
1

.�/ -� �b��% .�H�� ���E -�� 3�� 
1 ����4� &��- 

 ��&�$'(� �		1 �$� �/��- ���� R
�7  I�K�K R
� 
�

.�/ �� 3�� �� -�� �
��  �� ��A/ D���  
��8#�� 

&�$'(� 
� ����  g�����%6 )Singh et al., 2008(.  �H

<�� �5
��-6
���L �*�� R
�K<�P �� ��-  �Q� ��A�K

 �$ ����5� 4���0P�
��1 % 4���1�
��1 �� ����)Hasan 

et al., 2016(&6 . 4� �� �	YR  <
�'#� �M
!�"�
'�# J�"�


���L �*�� �� ��-�5` ��(B� 
� �� 3'A�w� )�(�1�K3 

 khK� <��1 
?�0� �� % �A�hP�0��"%�0M"���  �(�� ��

<�P ����� .�����  �� ���� �Q� ��A�K4���0P�
��1 7

)��0�� ��P 74
���
��1 74���0P R��K�  7��M
h�4���1�
��1 

<�� ��� &�5� g6 %
���L �*�� R
�K �� ��-

4���1�
��1 $ ����5� g6 % �)Subedi et al., 2015(.  

 �/�� �� -�� .�/ �
�
�� % 4E� ���&�$'(� 

 �*��  
 ��A0�� NO� �� '�� �����	b� ���  �%�L) ���

5 �/�� �� 4E� ��� R�S���� 
�
�8� �
�0� .(&�$'(� 

 
1 ��� &�5�<�� R
�K �/��&�$'(�  ��16/0  -%� ��

 �/�� <
�'#� ��/ .�$ ����5� 3�%��$ 4E� ��

&�$'(� �� �� 3�%��$ 4E� �� 4E� R
� 3��6��1 
� &��K

.�/ 
� �(�� �O�\� D��	� -� ���c0�� �� �(�� -�� 3��

 .���4� R�	Y 
� �
�0����  �/�� 
1 ��� &�5� ���6

&�$'(� 
� '�� �A$�� % �', >�E�� �� 
��-%� I�K�K1/0 

 %09/0  kh0,� 3���6 ��� -� 
1 ��� -%� ���	b� ��� 3

&6 R�� �� �%�L) �$��� ��L%7 
�
�8� �%�L �
�0� .(

�
�
�� ��� R�S���� �/�� �� -�� .�/ .�02� 3��

&�$'(�  
1 ��� &6 -� �1��<�� R
�K �/��&�$'(� 

<$�P % R�L% 3����A�K ��&��1���  �Q�4���0P�
��1  %

 kh0,� 3���6 ��� -� 
1 �$ ����5� 4���1�	b� ��� 3

&6 R�� �%�L) �$��� ��L% ��8 �/�� ��(B� .(

&�$'(� �� �� ����A�K R
� ��.�/ <��1 
� &��K 3��


� ����A�K R
� �� -�� ��(B� 
O��%��e
% 3��  3�$�

<$�P q��K&��1���  .��1 &��	/ ���� �Q� D
��K ��/

 �/��&�$'(�  �� 3'A�w� )�(�1�K �� �Q� ��A�K ��� ��

����"�b# <
�'#� 
� &��K4
'�6 3�� 3��'?K

  �	��� ��		1

 I"�E �� �0�
- 3!��� !��$ NO� <
�'#� 7-h��6 �c"6

 ���8� <
�'#�ATP '0	� <
�'#� 7RNA  %DNA <
�'#� 7

 % ���bKR�/ �� 3��	1�0�� ��M�A/ 3�8K�� ��� �(�� ��

 ���)Shivankar et al., 2003(4� .  �5�%eP �� R�	Y


���L �/�� <
�'#� ��� �� ��- ��A�K  &��� 4��	K 
� �� �Q�

 �"��� 4��8K % �"��� 
,�Y ��"�b# <
�'#� % &!

 �(�� �����)Gallardo et al., 2001( 
�
�8� �
�0� .


�� ��� R�S���� �/�� �� -�� .�/ �
�&�$'(�  '��

 
1 ��� &�5�41 �/�� R
�K&�$'(�  ��08/0  %09/0  ��

5� �
��A�$ ��0	1 % ���$ 3����A�K �� -%� �$ ����

 �%�L)8 .(
M� _� -� �S
�
�*� J� �'#�
 �/�� <


���L�-� K �������A3 <�P AMK 7��A�K� 
���� J

"���0��A�� 
���L ���-� <�P ��A/� �� 7�Q�  .��� ��A�K

<�P �%Q� DE�% �� H x�\" -� ��$��A�K�  J����


���L �-� <�P �%Q� 
� �(��  ��5���A�K
 �K��L >��  

 �0��� R�A� �� .�	0��o��'� 3��  �� �	(� 3��b0�

 �/�� % �*�� <
�'#�&�$'(� <�P �\K ����  �� ��A�K

3'A�w� )�(�1�K ��� ��$ 
���� .�02� )Hussain et al., 

2016; Farooq et al., 2018; Du et al., 2019(.  
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a14 a11 a9 b09/0 �A$�� 
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 E�!F8 �( .�� ,: .,� 67- 3�,�!  ,\% .10 )50  �90 /!
�'$ !���  

 �K -%�90 &�$'(� �*��  �K -%�50 &�$'(� �*��  �K -%�10  �*��&�$'(� �/�� &�$'(� (1.day-1) -�� .�/ �
�
�� 

a16 a14  A9 b08/0 ���$ 

c12 c8 b6 a13/0 <$�P4���1�
��1 �� ��� 

c12 c8 b6 a14/0 <$�P4���0P�
��1 �� ��� 

b14 b10 a7 b09/0 �
��A�$ ��0	1 

c11 c8 b5 a14/0 R�L%  
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.�/ �
�
�� % 4E� J��80� ���  R�S���� �� -��

 �*��  
 ��A0�� NO� �� 
����� 
��-%� &�$���y

�	b� ���  �%�L) ���5 J��80� ��� R�S���� 
�
�8� �
�0� .(

 R�S���� ��&�$'(�  
1 ��� &6 �
n�<�� R
�K ���8�

 R�S����&�$'(� �
�
�� �\K -�� .�/ .�02� 3��


� �$ ����5� �A$�� % �', 73�%��$ >�E�� �� I�K�K

 �%�L)6 �� 
��-%� &�$���y R�S���� <
�'#� ��/ .(

Gh*� >�E�� �$ �K�v ��e
% 
� �� ���� 4E� 
� �(�� �

 �� >�E�� R
� 7��� ���� �O�\� J���/ -� g��O� ���c0��

 % F�, ���H��� ���� �(�� �
�Q` �*�	/  ��$

)Nadimi Dafrazi et al., 2018(4� . <�� R�	Y R
�K

�� �� &�$'(� R�S���� ���8�  �� ����� ���� 4E� 
�

�
�
�� <$�P % R�L% �� -�� .�/&��1���  �Q�


�  .��6 ���
��� ��� &�$���y R�S���� <
�'#� ���

<$�P �����1 ��� �� 
����� 
��-%�&��1���  �� �Q�

4���0P�
��1  %4���1�
��1  ��"�b# <
�'#� -� �$��

�� ��cK� g6 gQL �H 
1 ��� �M�"���0�% �0#�  |/��

��<�P �%Q� ��$ 
���L J���� x�\" -� ��$��A�K ��-

(��.�/ �%Q� 
� �
0#�5�P -�� 3�� �K) �	$��Hussain 

et al., 2018(� '�� )�b"�O� -� �,�� . <
�'#� 
1 ��� &�5


���L R�S����<$�P -� �b� ���� 
��-%� ��-&��1���  �Q�

��
� ����K J�"��	
��#<�� 4�� ���� �
�� �
�,v �K

 �	�	L ��\� �"��� 
b��K % 4��8K <
�'#� % �
�Q`

 �$��)Basra et al., 2005; Mahajan et al., 2011(.  

 �
�0����6  )�� �� -�� .�/ �
�
�� % 4E� ��*�

��� �BL >-_ &��- 
� ���
10 750  %90  �*��

&�$'(�  �����	b� ���  �%�L) ���5 
�
�8� �
�0� .(

41 
1 ��� &�5� R�S������� �BL >-_ &��- R
�K ���


 
�10 750  %90  �*���&�$'( 
� �� I�K�K4 78  %12 

 % �', >�E�� R�� % �$ ����5� 3�%��$ 4E� �� -%�

 )%�cK '�� �A$���	b� ��� �%�L) �5� ����5� 37 .(

4� R�	Y  % R�L% 
1 ��� &�5� -�� .�/ �
�
�� �
�0�

<$�P&��1���  �� ���� �Q�4���0P�
��1 
� 4���1 % ��H

�	b� ��� <��1 I(� 3�	b� ��� ��- )�� �BL >-_ &
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10 750  %90  �*��&�$'(�  ��A�K 
� �(��

 ���$�$  �%�L)8 �BL >-_ &��- )�� <��1 ��/ .(

��� 
� ���
10 750  %90  �*��&�$'(� �� �� 
� &��K

 % �$� �/�� ��(B�&�$'(�  �b0�� q
��$ ��?
� %

 q(K�� ���� 
����� 
�	� �
�8K l
�H -� D��	� gQL

�� .����� <$�P) �Q� ��A�K �$ &��� �0��� R�A� ���

 ��4���1�
��1  %4���0P�
��1 &��- )�� <��1 IL�� (

 �BL >-_ % j%�$50  �$ ���� ���� �� &�$'(� �*��

)Nawaz et al., 2017(&6 .4� ��  )�� <��1 R
� R�	Y

4
'�6 ��"�b# <
�'#� 
� �� &�$'(� &��- 3��

 �0�"%�����	��� ��		1  R��K%�P '0	�  
�\K % -h��6 �c"6

 .����� �(��
��� ��� <�P ��c� )���� ���  RMA� ��A�K


� ���  ��(B� % D
��K �� &6 <8� 
O��%&�$'(�  -�

 
 J
�H <
�'#� % k�H  �� �"��� 4��8K % &�$

.�$�� �S
� k�H -� 3��"�K 
����� 4� R�	Y  �5�%eP ��

�$ ���� &�5� ���� ���� 3%� �S
�  �� �Q� ��A�K 
1

4���1�
��1 
���L j%�$ �BL >-_ &��- )�� -� �� ��-

03/4  
�03/2  
� ����0�� �BL >-_ &��- )�� % -%�

50 
���L �*�� -� �� ��-08/5  
�3/4  
� �(�� -%�

<��1 ���$ ��A�K  ���)Farooq et al., 2006(<�P .  ��A�K

 �Q� 
(	P)Gossypium herbaceum (�� �����K 

�
��K  % >%� �$�1 3��15 �5B(
���  % >�� 7���23 

 7�������,18 �����K  %16 ��������  �K >-_ &��- )��

 
� &����10  �*��&�$'(�  ��
� I�K�K 14 79 722 739 7

11  %17  ��� <��1 ���$ ��A�K 
� �(�� �*��

)Solatani et al., 2009(4� . � R�	Y.�/ �
�
�  �� -��

�
��A�$ ��0	1  �BL >-_ &��- )�� �����K10 750  %

90  �*��&�$'(� 
� �� I�K�K12 727  %15  �*��

 �%�L) ��� <��1 ���$ ��A�K 
� �(��8.(  

 J��80� ��� 
1 ��� &�5� s��
��% 

'?K �%�L �
�0�

 ��H % �
��� >���� j�cK�� �� -�� .�/ �
�
�� % 4E�

 ���� 
5
��	b� ���  �%�L) ���8
� .(��1��H7  ��� �
�0�

.�/ �
�
�� % 4E� J��80�  >���� j�cK�� 
1 ��� &�5� -��

 3�%��$ >�E�� -� �K_�� �A$�� ���� 4E� �� ���� �
���

 3�%��$ % �', 7�A$�� 4E� 
� �� �� .��� �', %


� ���� j�cK�� R
�K_�� �� I�K�K29 719  %15 �0��� �0�

.�/ R�L% �
�
�� �\K .�$ ����5� -�� 3��

4� R�	Y 41 �� ���� �
��� >���� j�cK�� R
�K10 �0��� �0�

.�/ �
��A�$ ��0	1 �
�
�� �\K % 3�%��$ 4E� �� 


� -�� �%�L) ��6 ���10.(  

  

 E�!F9 bG�
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 ��-% ^,�$  


����� 
�	�  

 �"�H ^,�$  


����� 
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5
� 
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�
��� >���� 

��H  


5
� 

 j�cK��  

�
��� >���� 

 
L��  

3��-6  
)����pK D��	�  

79/20  29/583  10-3×7/0 10-2×3/0 64/1  14/0  2  F��� 

**4425 
**9288504 

**10-2×2/0 
**19/0 

**13/23 
**03/589 2  4E� 

**4998 
**2705683 

**01/0 
**27/0 

**87/8 
**68/83 4  -�� .�/ �
�
�� 

**1173 
**285489 

**10-2×3/0 
**07/0 

**85/2 
*87/2 8  4E�× -�� .�/ �
�
�� 

01/25  10371  10-3×4/0 10-2×4/0 59/0  19/1  28  �5
��-6 3�O, 

68/9  86/5  84/12  52/12  18/22  11/6  -  ) )����pK I
�m%( 

ns )*  �**: �: U
(,( VWAG% �>'2�X#  �%�� VWAG% � �X#  �%�  �� E�	A4% YZ$5  �1 !���.  
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 ���4��� <	1  &6 -� �1�� -�� .�/ �
�
�� % 4E�

 �� 3�%��$ 4E� �� 
5
� ��H R
�K_�� 
1 ���6 

�0���  �Q� % R�L% �
�
�� �\K �0�<$�P �� ���

4���0P�
��1  kh0,� 3���6 ��� -� 
1 �$ ����5�

�	b� ���<$�P �Q� �� 3 �� ���4���0P�
��1  %4���1�
��1 

41 .�$��� �', 4E� �� �� '�� 
5
� ��H R
�K57/1 

�0��� �
��A�$ ��0	1 �
�
�� �\K % �', 4E� �� �0�

.�/�%�L) �$ ���� &�5� -�� 3�� 10 ��� ����� .(

<�P  I�1�K % R�6 �	��� 3Qp�'
� �*�	/ % g6 �� ��A�K

)�c"��  )�v ���� 
5
� ��H 
1 ��� &�5� '	S	� % 3%�

�	P  �$�1 -��b� 
0c�
� I�K�K 74 7176  %183  �*��

 <
�'#� ���$ ��A�K 
� �(�� �$��)Imran et al., 

2013(o��'� �S
� �5�%eP �H . <�P �$ % g6 �� ��A�K

4���0P�
��1 #� I(� �51 �� 
5
� % 
E�� j�cK�� <
�'

�� ���� 4�80�� ��$)Mahajan et al., 2011(4� .  R�	Y

<�P �$ ���� �5
��-6 �H K <
�'#� l
�H -� �%Q� ��A�

 % �0	��0#�	
��# ��H ��(B� I(� �
��A�$��� 3��

>����  ���� 4�80�� �51 q
��$ �� 
5
� % �
��� 3��

�� ��$)Zheng et al., 2016(.  

 >����  5, &-% �� -�� .�/ �
�
�� % 4E� J��80� ���

�	b� �*��  
 ��A0�� NO� �� 
5
� % �
���  ��� ���

 �%�L)9 .(<�� R
�K 
5
� % �
��� >����  5, &-%


�  �� I�K�K11/1  %26/0  % 3�%��$ 4E� �� 
K�� �� >��

.�/ R�L% �
�
�� �\K
� -�� 3��.��6 ���  

  

 E�!F10�9��
8 �
X: �2.� � ��>c bG�
 )���� � ��%>� 0%!2% N�G /.� � M��(�% ,: .,� 67- 3�,�!  � CO� &:��A  ,\% .  
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�����  
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5
� 

)gr.plant-1( 

  5, &-%  

�
��� >����  

)gr.plant-1( 

 ��H  

 
5
�  
(cm) 

 j�cK��  

�
��� >���� 

(cm)  

-�� .�/ �
�
��  4E�  

bc333  de1759 de11/0 gh35/0 c-f00/3 hi11 ���$ 

3�%��$ 
abc73 c2921 bc15/0 c61/0 bc43/4 fg14 <$�P4���1�
��1 �� ��� 

ab91 b3211 bc17/0 b75/0 ab61/5 fg14 <$�P4���0P�
��1 �� ��� 

c24 e1617 de11/0 i23/0 cde35/3 i10 �
��A�$ ��0	1 

a137 a3559 a26/0 a11/1 a38/6 f15 R�L%   

bc28 h1076 cd14/0 hi27/0 def55/2 fg13 ���$ 

�', 
bc50 d1828 bc15/0 def47/0 ab27/5 e18 <$�P4���1�
��1 �� ��� 

bc56 d1868 bc15/0 cd53/0 ab26/5 e17 <$�P4���0P�
��1 �� ��� 

bc27 i875 de11/0 ghi32/0 f57/1 gh12 �
��A�$ ��0	1 

bc55 d1874 bc17/0 cde50/0 cd81/3 de19 R�L%   

c25 i882 e09/0 ghi29/0 ef22/2 c22 ���$ 

�A$�� 
bc44 gh1185 bc17/0 efg40/0 ef12/2 b26 <$�P4���1�
��1 �� ��� 

bc52 fg1272 b18/0 def48/0 ef17/2 b27 <$�P4���0P�
��1 �� ��� 

bc30 i702 de11/0 fgh38/0 f63/1 cd20 �
��A�$ ��0	1 

bc51 f1419 cd14/0 cde50/0 def40/2 a29 R�L%   
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.�/ �
�
��<$�P �� -�� 3��&��1���  �� �Q�

4���1�
��1  %4���0P�
��1 R�L% % �
��A�$ ��0	1 7


� �	0����K I�K�K74 796 719  %85  % �', 4E� �� �*��

38 766 731  %72   5, &-% 7�A$�� 4E� �� �*��

���$ ��A�K 
� �(�� �� ���� �
��� >����  �	�� <
�'#�

 �%�L)10
� .(�� ���  5, &-% <
�'#� J�"� ���

<$�P �%Q� 3����A�K �� ���� 
����� ���  <
�'#� 
� ��

 
� �(�� ���� R
� �0B� ��80�� % �
�Q` ���� % g6 gQL

.�/ .����� q(K�� -�� 3��4� R�	Y <�� R
�K &-%

 4E� �� % R�L% �
�
�� �\K �', 4E� �� 
5
�  5,

A$��<$�P  �� '�� �&��1���  �� ���� �Q�4���0P�
��1 

 �%�L) �$ ����5�10 .(o��'� 3��  R
� �� 3��b0�

�� &�5� 
1 ���� ��L% 
	��- ���� q��K 
1 �
���Q� ���

�� ��A�K 3Qp�D
�� �� ��, 
�"%� �$� ���$ -�`6 �K

�� 
����� 
?�0� �� �		13�E 3�� �	���, ��"�K '�� 3�K

� �� % ��1<��  5, &-% �
�B�$�� �	���, '�� 3�K 

)Soltani et al., 2009; Solnati & Farzaneh, 2014( �� .

<�P 
1 �	0$�� &��� �0��� R�A� �'�1 �Q� ��A�K )Brassica 

napus(  ����� % g6 �� ���� <$�P s�� % &��1��� 

<�P 3���Q�  
�����  5, &-% <
�'#� I(� ��$��A�K

 �$)Taghi Zoghi et al., 2018( '�� �5
��-6 �H .

 ��� �� ���� 
K��  5, &-% % ���� j�cK�� <
�'#�

 �$ o��'� �Q� &��1��A�K)Nawaz et al., 2017(&6 . ��

 5, &-% % j�cK�� <
�'#� J�"� '��  
K��
� �% 
��

<�P  
� �� �Q� ��A�K&�$'(�  7
����� D
�� �$� 7�0B�

B� ���c0�� �
�B� �� % I��	� ���80�� �O�\� J���/ -� 
	�

.����� �(�� �
�Q` �*�	/ % F�, ���H� 7��� ���� 

.�/ �
�
�� % 4E� J��80� ��� ^,�$ �� -�� 3��

 �*��  
 ��A0�� NO� �� 
����� 
�	� ��-% % �"�H

�	b� ���  �%�L) ���9
� .( ��1��H7 
� �
�0���� ��6� 

 7<�%eP ���� 4E� 
� �� �� 
1 ��� &6 �
n�

�
�
�� ��.�/ .�02� 3
� -�� 3��  �
��A�$ ��0	1 'L


� ���, �	0����K  �c* %� R
� <
�'#� I(����$ 

 �%�L)10.�/ 
� ����� �
�0� 
� 
L�K �� .( 7-�� 3��

 �� �Q� 
�	� ��-% % �"�H ^,�$ <
�'#� ��/

�
�
�� �� �� -�� .�/ .�02� 3�� <��1 �� &��K

.�/ ��bAL
� ����A�K R
� �� -�� 3�� ��(B� 
O��%

��e
% <$�P ���� q��K 3�$� 3�� .����� q(K�� ���


� �� ��� �� 
����� 
�	� ��-% % �"�H ^,�$ <
�'#� ���

�� ��e
% ��(B� 
� &��K  % 
�����  5, &-% 7j�cK�� 3��

 �*��
���L �- 
�
�8� �
�0� .��� �(�� ����A�K R
� �� �

 �"�H ^,�$ R
�K_�� 
1 ��� &�5� R�S���� 
	�� &-% %


� 
�����  �� I�K�K3559  %137  �\K % 3�%��$ 4E� ��

.�/ R�L% �
�
��
� -�� 3�� ��-% ^,�$ 
1 ��6 ���

 )%�cK 
����� 
�	��	b� ���<$�P �� 3 �� &��1���

 �%�L) �$��� 4E� R�A� �� 4���0P�
��1 % 4���1�
��1

104� .( 41 
1 ��� &�5� �
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