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A>*�>  

��� 2��R= #�� ��� A< F ��2��> �� 6/�  G�+�.

 0��K7 �K. ��58  />��)Yaghoubi, 2015( �� 3 

 U L+R& �K. E7�996  �,� )/" ����F />��

)Rajabian et al., 2017.( �3� #� A���8 !�" �/J+& ���

��� ����/& ���9 0+,� 3 0�� 5 " �0���# �08 7�8& ���

0& )��*+,� #�� �9 0�� 5 " �3� B. /��.U.I��
 �&/D� 

- 9 -L7 I��
 ����� G�+�. �� ���� #�� ���

)Yaghoubi et al., 2010.( ���-. ���9 6#i A�&# ���

I %3  #� �� 0+,�500  �
600  �3/? B9 ���,20  ���,

)��� -��. ��+8� ��) /7�Shibayama, 2001 .(  

���B7��% A�&#) �j�!� 9 ����� ��� !�" #�� ��� 3 07#

/�+R� 0
3�*+& (��1k.  0=�9 #����) #�� ��� /�7�&

�3# �� R9 (0����� �3� � 3 _3��,��) 0=�9 3 6�c /�7�&

4,3 ��3 A�5.� 
  (09V��� 6�c�� 07��[9 )�3� �=�3� 3

��� ����/& ��� !�" #�� ���0& /"��.��� ./�-. ���

W�= E���B9 ��� !�" ��� ��3/[& 0����. )�3� G�Y 4 !�

 B9 ���D��� G�+�.-�3� #�� ��� 4Z� l,�3� �� B+���

 Bm�F� �/�+R 7I�� B7�F� I85& ����� B9 �,-. ���

���& I %3 ./�"�9 e�R? �n7  )��93� _�Z& �� 3 0+,�

���-. G�+�. ���9 �� I�����T��+%� #�� ��� �����7

I %3 .�,�� 0�5� #� 3 B������ ����"�  0��5+%� �n7

 3 �,� T��%� hI�� #�3� )�19 �� F��� #�-.B9 �� A����

8 !�" l,�
 I %3 ���9 0���c��% A�� & 3 B+��� o�3� A���

AV _�Z& ���J> /73� )���5� ���+"� B Bm�F� ��,�

�R�# 3 0+"�/19 ���/&� �A��c7 AV 0p [& .�,� )/��.  

���-.��� ���E !�" ��� ����� ,i�&�� A��� �

�/J+& SC )Suspension Concentrate(� EC 

)Emulsifiable Concentrate(� DF )Dry Flowable(� 

OD )Oil dispersion(� CS )Capsule Suspension ( 3

)� h /�+R�,i�&�� . A���� ��+(& #� �n7 TV�"0�  3�� 

�3�3 F l,�
 T�% 3 )� #�� 23�*+& /�+R� . ��

0,��9& �� )/" 6�\7� ����BR, ��K. E7�9 2�L L[
�  )��&

&���� )�Qq 9 -. G�+�. ���9 U�/, W�a�����95  />��

 0�h3� A� ,i�&�� #� _3��,)/�.��� )/7�" )OD �3/? (

33 U. />��#� �
 ) r �h A� R7�s,�, A� ,i�&��SC (

��9 AV )Yaghoubi, 2020( .G�, ����� =� � 

,i�&�� A���� & G�Rs.3�8 )Microencapsulated 

formulation( ���-.W�= ��� �����9�  -��.  

TV�"0� � BJ,�
 �/ )��.�/7 .,i�&�� A� & G�Rs.3�8 

���,i�&�� B9 �aR7 ��.iV -. A� r �h A� R !�&� 

)EC (���� AV� U. W�[
���. 3 �
0� 9 -�
�  G�+�. ��

e��F) ��9 ��Petersen and Shea, 1989.( 

���C�D A� ,i�&�� ����� ��.#�� � /�/% -. 17 

/>�� )Tablet 17%��V .�,� (-. �9 ��� I�� 0FH�3

0& $%�&& )��& �
 /7�"�B9 $ .�
 )�Q��#V E��/
 0&��" 

/�.)��� 3 ()/7�"B\ +7 �� ��� G�+�. )�3� G�Y #�� ���

AV ��- 9 �� �
�,� )Hyzak and Zimdahl, 1974 .(

 �,� 01�/9 B.TV G�5+?�0F��!V 3 0��" ���

�R�#A� ,i�&�� I�� 0p [&9 ��BU. 0aR7 ��Y .�,� �


A� ,i�&�� ��- � ���^� '<+=� _�Z& ��9

)Premixture, ‘oneshot’ herbicide U+R ,�.� ���9 (

4 7�*!�, ^� ��� !�" I9 /�7�5� )�3�A3��*!�,  �4 +&

A3��*!�,3#�� �  3 4 
�)� h B9 $ .�
 0�>� t�% ^� A����

^���9 ^� ui�5J& AV �c�� t�% 3 �,�b�9 -.

 3 � � !�& �A3#�����F� �4�j�����R.� ���.�
�9 �T��8�9� 
)

)� h0& () /"�9Takeshita and Noritake, 2001 .( ��

? �3/70 />�� #� A� ,i�&�� �9 I��j ������ !�"��� 

- �0& ��5 
 '<+=� 2�a .�
 I�� ����& 0=�9 �� 3 /7�"

��� /�m �3�? /�+R� 23�*+& 45� 6� 7�8& �9 -.

)Takeshita and Noritake, 2001(. ��9��. ���-.�� �

 '��(&0Y  )�3� ^�)�m �3/? #� )�. �� B!�, />�� ��1

 B979 ) ��. �/ � -����� />��Naylor, 1996 .(  

 ��� #� 0a .�
 ��K. G�5" ������ !�" #�� ���

W#�7b�9I1� ���b�9Ic% 3 �� -�.�3 ����� B. /�+R� ��

B9 0
3�*+& ���-.)�19 3 /�+R� �� #� �� F

A� ,i�&��AV 0�� 5 " G�+�. �1% $.�& ��� ��

�� .�,� ��3�v  G�?�v�?� 0R.�
� + A�&�����
 A3��*!�,

)R7�. 4 WG 30%��� �1�
 ( ��#�9 �� ��%�& $.�& -.

9 �aQ #� q� 07�&# W/7� B. �,� ��K.B)��+RF ��Y ��

) �,� B+��F ���D A���8 !�" G�aL+,� ���&Yaghoubi, 

20170R.�
� + e���� 7V .( 3 A3��*!�,0�e��3��  +

������
 ��� �c��-..�
 ����aQ 0a  )/" ��B�� /�m 

B9 0!3� B. /�+R� ��K. �� - � G�+�. �� �/&V��.�7 4 !�

���) #�� ���Maazi Kajal et al., 2012 ��c�� 3 (

B9 w�#�
 B=�m #� E7�9 �� �/"� 2i<+=� ��\�� �Y�=

./7/" _�? 

A3��*!�,3#�� � '<+=� 4>�? ��.#�� �  )���7�= #� 4 
�

4 7�*!�, )�3�3 �� 3��. )���7�= #� ��.< 
�� / &�+,� .�,� ��

A3��*!�,3#�� � B9 4 
� G�, �� I��j A�R 7 �.�" B� ,3
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1990 ��� I�� ./" 0��J&-.B9 ��_3��, )��5�-. ���

�.x)/"9 �B)��+RF ��Y _�Z& � 7� E7�9 ����& �� ��

0& /7�")Matsunaka, 2001 .(A3��*!�,3#�� � 4 
� �^ 

���-. � - 3 �� q�3��K 0��9 �G�+�. B�&�� ,3 J 0

#� ����� �#�� E7�9  �,�B. #� �Y�y ��BK 3 b�9 T�% 

3 B9 �&�U+R�� 4L+�& 0&��" 3 #� !�
 / ,� ��/ �&V B� 

B=�"��� F��% � �&0/�. )Suzuki et al., 1990 .(


�� ��.< ���K.0 , 5+R ^  39�(+7�0  E7�9 ���9 �,�

7�8& B. 6�  AV 45�F/7���#�90  #�/ ,� �+�, T�m ���

 /��9 0� = )� \7# �����BD�, l,�
 3 �,�Bm���  )#�


� 3 )/"�a,�BK�� T�% &0��" )Mallory-Smith and 

Retzinger, 2003; Chauhan et al., 2014 .(��.< 
��� 

y"�D �6<,���3� �_3��,0& G�+�. �� ... 3 ��3 B. /�.

 u�&�5����^� #�� ���,) /�+R� B!�Naylor, 1996 .(

4 7�*!�, )�3� ��I9)A3��*!�, 3#�� � �� 4 +& A3��*!�, 

 (4 
�/ &�+,�3��. �9 l9�3� ����� (��.< 
�� �� ��.�
�9) ��

 0+R�j�� ,/�+R�  0����. 3^��c��  ����� G�+�. �� ���

0& -����� #��) /���Kaushik et al., 2006 .(  

 ������ !�" ���� ���
 3 0�� 5 " G�+�. ���Z+D� ���&

AV 23�*+& -�.�3 3 ��K. G�5"��� B9 ��-. ��9��. ���

^���9 ^� 4D�/?b�9B9 -.I1� ^� )��5�b�9 3 -.

Ic% ��3�v �� -.)��. ��� ����*7� ��9��. .�,�-.��� 

�9 )3<� �B���� -����� TV �p=3 0��" -��. 0����. AV�� 

 ��B9���� G�a7�A� ,i�&�� 0��J& . /�/% $.�& ���

 0����. )�3� 3 E7�9 �3� $,��& 09�(+7� ��8�5� �9 (C�D)

Ic% G�+�. B9 ���D B. $,��&I1� ���b�9 �� _3��, 3 ��

 07��[9 )�3�/�"�9�  2�3�v ^� E7�9 ���Z+D� / !�
 �1%

�,�.  ���%� #� _/��� I !3� 0����. 0,��9 y L[
 I

���/�. -. )/7�"��� A���� �� )/" 0��J&��  G�+�.

��� #�� ��� E7�9 ����& 0��K7 �K. �� �9 AV BR��L& 3

���-.E��� ���  ����& I�� �� )��*+,� ���&�9.�  
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I�� -��&#V K�3H� ����& ��0 &�L[
 BR, 2�L  E7�9

A�+,� �� ��K. F ���A<  A��/7#�& 3G�, ��  0���#1397 

)��&V ./" ��%�#�,� &#I   U(" Ba
�& 3� 4&�" �9 ��5�

 U���3�� ��I� ��� 3�K1a� !��� 3^� z�  #3� #� 4aD

��.�K7� �9�.  �����5 
BJ!�p& ���&  ���#� 4&�"191 �

383 �574  3765 & )��& 6�F� )�Q) ��+8� ��1-ai.ha g (

��� /�/% -.��.#�� �� ) ��.< 
��EC 50%, 750  

1-g ai.ha( + I9A3��*!�, 4 +& I9)�A3��*!�,  ,60% DF

1-ai.ha g 35(� ) T��8�9� 
1-g ai.ha 2500, 50%EC  +(

I9+A�&�����
 �A3��*!�, 0R.�
� �4 R7�.) A3��*!�,WG 

1-g ai.ha 30, 30% ( ��5 
 3� 3 /��" 3 G�+�. A3/9)

I %30+,�( $!�D �� B. ��9 YW��9 X���� ���Z
 4&�. 0

�9  ���8
 B,/�+��F ���D 09��#�� ���&. B{�� F UD� E7�9 ���

B+*� �� 05"��  B�?�& �� �K1a���� �=V4-3  0F�9

B9) U.��
 �9 $ 
�
20  316 & �� Bs. 3 A< F �� w9�&�+

 (A��/7#�&2�. �� B9 0��� �?�R&25  w9�&�+&�K7  /7/"

3 9 B{�� F B, 4&�" Bs. ��2�. .�� 3 0.�= ���#�& �9 ��

/ "��./7/" ���5+& U� #� ^ +,<� �9 )  

 0����. �W�= -��&#V y9�p& 3 B9�K& A�8& 3� ��

�����. ��9��. 4&�" �*R� 3 e�+� �Aj3�+ 7 B9 A�� &150 

 �)�3� 6�F�� .100 2�*!�, 6�F�� . 3 U ,�+�100  6�F�� .

2�*R����, .��9 ��+8� �� 4s��
^� 6�,��. B9 )�3� )��5�

 )�*R� 3 B,�+� �����. 0&�5
^�#� 4aD #3�  ���.�K7

/" _�Z&/7  3 ��9��. A�&# �c�� �5RD 3� )�3� ��. #�

B9 $ 
�
20  340  ���.�K7 #� q� #3�B\�� 4?��&) 3 07#

 3 (BD�, / !�
B9 W�, 2��>��9 .���-. �9 ���

A� ,i�&�� ���EC 9B ,i�&�� �9 3 U L+R& ��Y A�DF 

) TV �� A��. 4? #� q�6-5 (��+8� �� �+ ! B9 �3�

�,�^57 �� �������  �� ���.�K7 #� q� #3� B,

2�.��� A� ,i�&�� ./7/" _�Z& T�D�h ��� /�/% -.

B9 ��.#�� �C�D 2��> B. ��9 0&�F E�� �3/? ���

U�A�&# ��� �c�� �9-.��  �=���8� 4>��� �9��  4=��

2�. T�D�h ���
��T�  �� ./7/"
 ��5 ��� A3/9 /��" 

 �#��%3 I +,�0 15 3 30 #3� /J9 #� �K7��./" 6�\7� � .

B9BD�, 6�. �9 )#��a& ��n�&G�7��F �E7�9 ���= 0"��

)�K? A���#��� -.10 B9 />�� ��/L&15  �� 6�F�� .

 ./" 6�\7� �9�7 3� 0Y ��+8����. 0�
 ����5 0,��9 ���& �

4 �6  312 9 B+*�#� /J  ���.�K7 ���. A��� ���D �950×50 

0+7�,2�. �� #� BpL7 3� �� ��+& qs, 3 �.�9 A��. 

�����5" 3 #�� ���� AV��  B7�F ^ 8*
 B909��#��  ./"

���B9 E7�9 3 #�� ��� �3/? 2/&48  A3V �� ���,75 

AV ^K= A#3 qs, 3 /7/" )��� ���D e� R�, B%�� ��

 ./" �aQ��9 B�?�& �� �"��R�# 4. �� ��%�& )��


�. 2�. �� #� w9�&�+& ^� �?�R& 3 �9#� /J9 24  ���,

T�+�V^K=�  4L+�& )�cK��&#V B9 ./7/" �#�,�/% #� q�

��� #�� ��� �0���# )� F 3 �_3��, BD�, �� B\�� ��/J


E7�9 3 �3� � 3 ���5" B"�=/" �/% E7�9 ���/7��� . ���
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)�. 3 #�� 3 E7�9 -�.  �� ��&� �9 A3V75  B%�� e� R�,

 �9�Q A#3 G�Z? �
)/" )��� ���D  ��8�5� ./7/" I�#�
 3

 W�+�" �?�R& #� G�Z[& �"���9 �912  �� #� w9�&�+&

 2�.I  J
 I "�& �9 09�8�&�= ./" T�8�&�= ���

)j3�� )H�3 ^m�. ��8�5� 3 6�\7� 0
�L L[
 ��� �9 W�+�"

 �9�Y�14 � B��\
 ./" Ba,�[& />��)�� #� )��*+,� �9 ��

6�7 �����SAS  B(R7)2/9(  6�\7�I c7� & 3 A�&#V �9 � 7 ��

LSD  ./7/" BR��L& />�� E�� G�5+?� }p, �� 

  

��,%8 � J�� 

��� ���� 4&�" 3 ���+& 0K��&#V ����& #�� ���
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Table 1. Analysis of variance of the effect of herbicide on the number of barnyardgrass and bulrush weeds 
Bulrush 

Bolboschoenus planiculmis  
  

Barnyardgrass 

Echinochloa crus-galli  
  

df  Source of variations  

12WAT  6WAT  4WAT    12WAT  6WAT  4WAT   
**734933.33  **488252.37  **160579.4    **34734.4  **37812.45  **7099.05   1  Location  

ns168.22  ns649.55  ns418.25    ns38.97  ns67.72  ns31.34   4  Block / Location  
**93458.26  **551914.6  **31409.21    **14236.56  **19184.11  **5222.95   8  Herbicide  
**92814.40  **517089.84  **31785.77    **13131.67  **18731.61  **4662.84   8  Location × Herbicide  

408.91  1046.03  298.33    29.31  39.08  15.86   31  Error  

18.00  15.59  8.39    17.63  19.00  12.41  -  CV (%)  
ns and **: Not-significant and significant at 1% probability level, respectively. WAT: week after transplanting. 
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Table 2. Analysis of variance of the effect of herbicide on the biomass of barnyardgrass and bulrush weeds 
Bulrush 

Bolboschoenus planiculmis  
  

Barnyardgrass 

Echinochloa crus-galli  
  

df  Source of variations  

12WAT  6WAT  4WAT    12WAT  6WAT  4WAT   
**69442.80  **21504.02  **3706.62    **120325.67  **1934.87  **30.97   1  Location  

ns27.79  ns30.39  ns2.23    ns988.73  ns34.58  ns0.95   4  Block / Location  
**4185.34  **2846.77  **1117.33    **28698.73  **1212.79  **43.51   8  Herbicide  
**3942.79  **2702.88  **1118.31    **8876.48  **846.09  **15.19   8  Location × Herbicide  

184.26  38.78  2.61    647.15  43.31  0.82   31  Error  

10.11  11.00  16.04    9.25  14.87  20.10  -  CV (%)  
ns and **: Not-significant and significant at 1% probability level, respectively. WAT: week after transplanting. 
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Table 3. Efficacy of different treatments on reduction of weed density compared to without control check (%) 

Treatment 
Dose  

(g ai.ha-1) 

Barnyardgrass density (m-2)  Bulrush density (m-2) 

4WAT 6WAT 12WAT  4WAT 6WAT 12WAT 

Without control check - 0 (177)a 0 (344)a 0 (306)a  0 (465)a 0 (645)a 0 (828)a 

Hand weeded control check - 92 (14)b 98 (6)de 96 (12)de  95 (22)ef 99 (4)f 99 (9)g 

Thiobencarb1 + bensulfuron2 2500+30 98 (3)cd 96 (13)cd 96 (13)de  97 (14)f 83 (111)de 92 (70)f 

Pretilachlor3+ bensulfuron 750+30 99 (1)d 100 (0)e 98 (6)e  91 (42)def 73 (172)c 71 (236)c 

Triafamone+ ethoxysulfuron4  45 100 (0)d 100 (0)e 88 (39)b  55 (208)b 55 (289)b 51 (408)b 

Pretilachlor + pyrazosulfuron5 193 93 (13)b 74 (90)b 89 (36)bc  82 (84)c 76 (152)cd 79 (171)d 

Pretilachlor + pyrazosulfuron 383 95 (8)bc 94 (20)c 91 (28)c  85 (68)cd 78 (142)cde 82 (145)d 

Pretilachlor + pyrazosulfuron 574 95 (8)bc 97 (10)cde 91 (27)c  90 (46)de 81 (120)cde 84 (135)e 

Pretilachlor + pyrazosulfuron 765 100 (0)d 100 (0)e 95 (15)d  91 (42)def 86 (92)e 91 (116)e 

Original weed density values are shown in parentheses. Means followed by the similar letters in each column are not 

significantly different by Fisher’s Protected Least Significant Difference (LSD) test (P<0.05).  

1. Saturn, 2. Londax, 3. Refit, 4. Council, 5. Pirazchlor.  
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Table 4. Efficacy of different treatments on reduction of barnyardgrass and bulrush biomass compared to without 

control check (%) 

Treatment 
Dose 

 (g ai.ha-1) 

Barnyardgrass biomass  Bulrush biomass 

4WAT 6WAT 12WAT  4WAT 6WAT 12WAT 

Without control check - 0 (13.3)a 0 (74)a 0 (359.3)a  0 (87)a 0 (146)a 0 (179)a 

Hand weeded control check - 90 (1.3)bc 99 (1.0)d 94 (20.3)fg  98 (1.3)d 99 (1.0)f 99 (2.3)f 

Thiobencarb1 + bensulfuron2 2500 97 (0.3)c 95 (3.5)cd 83 (61)ef  98 (2.1)d 76 (21.1)de 79 (37.6)e 

Pretilachlor3+ bensulfuron 750+30 100 (0.0)c 100 (0.0)d 97 (10.6)g  92 (7.3)c 55 (38.6)c 51 (87.6)c 

Triafamone+ ethoxysulfuron4 45 100 (0.0)c 100 (0.0)d 83(59.3)ef  68 (27.3)b 32 (58.6)b 33 (121)b 

Pretilachlor + pyrazosulfuron5 193 85 (2.0)b 47 (39.6)b 53(167.3)b  92 (7.3)c 54 (39.6)c 59 (73)cd 

Pretilachlor + pyrazosulfuron 383 92 (1.0)bc 83 (12.3)c 65(125.6)bc  92 (6.6)c 70 (25.6)d 73 (48.6)e 

Pretilachlor + pyrazosulfuron 574 92 (1.0)bc 96 (3.0)cd 67 (115.3)cd  92 (6.6)c 76 (20.6)de 69 (56)de 

Pretilachlor + pyrazosulfuron 765 100 (0.0)c 100 (0.0)d 79 (76.3)de  93 (5.6)c 84 (14.0)e 74 (46)e 

Original weed biomass values are shown in parentheses. Means followed by the similar letters in each column are not 

significantly different by Fisher’s protected least significant difference (LSD) test (P<0.05).  

1. Saturn, 2. Londax, 3. Refit, 4. Council, 5. Pirazchlor.  
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Table 5. Effect of defferent treatments on rice biologic and paddy yield compared to hand weeded control (%) 

Treatment 
Dose  

(g ai.ha-1) 

Biologic yield (kg.ha-1)  Paddy yield (kg.ha-1) 

Guilan Mazandaran  Guilan Mazandaran 

Without control check - 24 (1960)e 90 (10051)c  22 (847)f 75 (3454)g 

Hand weeded control check - 100 (8260)bc 100 (11156)abc  100 (3930)c 100 (4613)c 

Thiobencarb1 + bensulfuron2 2500+30 107 (8835)ab 94 (10452)bc  104 (4097)b 90 (4157)e 

Pretilachlor3+ bensulfuron 750+30 101 (8346)abc 101 (11322)abc  99 (3877)c 93 (4312)d 

Triafamone+ ethoxysulfuron4 45 71 (5893)d 102 (11384)ab  72 (2830)e 105 (4848)b 

Pretilachlor + pyrazosulfuron5 193 89 (7360)c 102 (11359)ab  88 (3453)d 94 (4357)d 

Pretilachlor + pyrazosulfuron 383 107 (8877)ab 107 (11952)a  104 (4070)b 108 (5001)a 

Pretilachlor + pyrazosulfuron 574 111 (9200)ab 102 (11381)ab  105 (4113)b 91 (4198)e 

Pretilachlor + pyrazosulfuron 765 116 (9603)a 99 (11088)abc  113 (4450)a 81 (3756)f 

Original yield values are shown in parentheses. Means followed by the similar letters in each column are not 

significantly different by Fisher’s Protected Least Significant Difference (LSD) test (P<0.05).  

1. Saturn, 2. Londax, 3. Refit, 4. Council, 5. Pirazchlor. 
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Abstract 

The diversity of paddy weeds has led to the use of herbicide mixtures with different mechanisms of 

action to increase the efficacy of chemical management. The new herbicide pirazchlor (tablet 17%) is a 

pre-mixture of pyrazo-sulfuron-ethyl from sulfonyl-ureas with pretilachlor from chloro-acetamides 

which has been introduced in the form of slow released 5 g tablets to control weeds in transplanted rice. 

In this study, the efficacy of 191, 383, 574 and 765 g ai.ha-1 (g active ingredient per ha) pirazchlor in 

comparison with the common herbicides, pretilachlor (EC 50%, 750 g ai.ha-1) + bensulfuron methyl 

(bensulfuron, DF 60%, 35 g ai.ha-1), thiobencarb (EC 50%, 2500 g ai.ha-1) + bensulfuron, triafamone + 

ethoxysulfuron (council, WG 30%, 30 g ai.ha-1), along with two check treatments (without control and 

hand weeded control) were investigated on weed control and rice yield. The experiment was carried out 

in randomized complete block design with three replications in research fields of Rice Research Institute 

of Iran (RRII) in Guilan and Mazandaran provinces, Iran, in 2018. The results showed that weeds control 

and rice yield were affected by treatment, location and treatment × location interaction. In Mazandaran, 

biomass and density of weeds was about one-tenth of Guilan and the efficacy of all herbicides was 

≥95%. In Guilan, the efficacy of herbicides in reducing the density of Echinochloa crus galli (≥88%) 

was higher than that of Bolboschoenus planiculmis (51-97%). The efficacy of pirazchlor at doses of 383 

g ai.ha-1 or above was similar to or better than the common herbicides. Grain yield loss (economic 

damage of weeds) in the check treatment of without weed control in Mazandaran and Guilan was 25% 

and 78%, respectively, compared to hand weeded control. The highest paddy yield in Guilan and 

Mazandaran was 4450 and 5001 kg.ha-1, which were obtained in doses of 765 and 363 (g ai.ha-1), 

respectively, and were similar to or more than the common herbicide treatments and about 10% more 

than the hand weeded control. 
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