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Evaluation of efficacy of Triflusulfuron methyl on control of broadleaved weed 
in sugar beet fields
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         W7=/� u7� *[ ���7;E ! (7���(�23 ��!(��E�B W�,�� ��
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    *�7��� D7k!� ���0��7� ^;/�� W��B)Trend 90 (  W7�

 *�J77��@mm(�(77$ ��n77� ��77=;� �� V77x;� �=0�=��778  .
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 �:,! U!�� e�E(Amaranthus retroflexus L.) , W0�8

)L. Chenopodium album( , ��� U!�777� e�777E �(777��

(Amaranthus blitoidos S. Watson) , W77777777777K��

(Portulaca oleracea L.) , 	J77777777777�� e�77777777777E

(Solanum nigram L.) ����577777777& u77777777��Q ! 
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(Malva sylvestris L.) ,  U!�7� e�E a����� ^��� [ ��

 �:77,!(Amaranthus retrotlexus L.) , t�77� u0�778

 	� W77777777�J�(Chenopodium murale L.) ,W77777777K��

(Portulaca Oleracea L.) , 	J7777777777�� e�7777777777E

(Solanum nigrum L.)u+7777777777777777777777���� ! 

(Tribulus terresgtris L.) e�777777B ^��777777� [ �� ! 

  �:77,! U!�77� e�77E (Amaranthus retroflexus L.) ,
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          ~7Q W7B ��� `��z D�(� �:��� [ W��J�  � 	��������[

          � W7=/� ��7#3 �7E �7f=/� ��7z W� �$��08 "!� W�,��  �

          *�J7�� ! (7�[ a70� W� ��;� 	�� (�� �� �:��� [ s��J�

               � (7���(�23 	�7� W7E�� 	!� �7� ^7;/�� ��8 T���|ZE
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E� WB 9K�� ����G ��     W7
E� ! q'�78 ��7�� �f��I  �f��7�� 
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              V7�E�E W7�  �� ]�� �� (��$ ��0�E �� W+���� �� ! (�=$��

  *�J777�� W777�A> ! Ag   ��(777xE ^��777B o777��� (777&�� 

                 �7� (�(7$ C678 (7,�! �� D7#Q t�7�  �7� 	�7� ]��

              W7�,{� 	��� �7�x� �{=7�� ��70�E !� D7�� D�� WB(�3

  (:�)  S!(�@ (  *�=8 �� ^��� [ �� ,    � ��|Z7E D��=:7�� �

           ��7�_� ��0�E W� ����� D#Q t��  �� 	�� ]�� S�=�B

  ��B "�����B !��          D�7�3 q� ! "�/�(� DK �=�' !� ! *! �(

         �� ��BP7� 	�7���0�E W7B ��� "�/�(� DK �=�' ��Q �����B

            *�J�� W� V�E�E W�  �� ]�� �� (��$ ��0�E �� W+����gH  ! 

Am       (�(7$ D7#Q t��  �� 	�� ]�� S�=�B o��� (&�� 

  (�3��       W7�,{� 	��� ��x� �{=�� ��0�E !� D�� D�� WB

  (:�)  S!(�@ .(      *��7#E ! a����� 	�� ^��� [ �� ,  ��70�E

  ���_�im         W7� "�/�(� DK �=�' !� ! *!��/'�8��/��E "�� 

     ^7;/�� �����7B 	����0�E ���8  � ^�� 	��� ��x� ��z

 �� ! ��77� �|\77� D77#Q t�77�  �77� 	�77� ]77�� S�77=�B ��

   (��$ ��0�E �� W+����         ! a����� 	�� *�=8� ��  �� ]�� �� 

        *�J7�� W7� V�E�E W� *��#EgI   ! Al      S�7=�B o7��� (7&�� 

        98� �($ D#Q t��  �� 	�� ]��)   S!(7�@ .(  W7�JcE

             *�:7� �7� *�;� ! �� S�8 �� �� ^��� [ VB�� ~�����!

          ]�=_� `z��� D��3 q� ! �:��� [ 	����0�E D�� WB ���

       �7� 	�7� ]77�� S�7=�B �7��  � ^��7� [ ���+77� T!�7/E

     9$�� ���! 	��� ��x�)   S!(7�l .(      	�7� ]7�� ��(7xE

   �:77��� [ s��J77� �� C6778 (77,�! �� D77#Q t�77�  �77�

   *�8��� 	�� *�=8� (���(�23 ,*�=8 �� ,   *��#E ! a�����

   V�E�E W�l/il ,Ag/AG ,@l/gI  !@l/GHg     W7B 98� ���� 

        W7B *��7#E *�=78� (���(�23 �:��� [ s��J� �� W+���� ��

 E D��=:��              (7,�! �� �� D7#Q t�7�  �7� 	�7� ]�� qB��

  (�� W=$�� C68 ,             �� D7#Q t�7�  �7� 	�7� ]7�� qB��7E

    *�8��� 	�� *�=8� �:��� [ s��J� ,     a7����� ! *�=78 ��

     *�J�� W� V�E�E W�gl ,HH   ! H>     978� ���7� �7=0B (&�� 

) S!(777�@ .(   �777� ]777�� �777� (��777$ �777� W+777���� �� ,

   	�77777� ^77777;/�� ��77777�_� �����77777B 	�77777���0�E

/��E *!��/'�777777777778��+  ! "�/�(77777777777� D77777777777K

  *! �(���B +           �7� V7�E�E W7� "�/�(7� D7KgA   ! gl   (7&�� 

      C678 (7,�! �� D7#Q t��  �� 	�� ]�� ��(xE ^��B

     ^7777;/�� �����7777B 	�7777���0�E ! ��|Z7777E D��=:7777��

  *�J77�� W77� *!��/'�778��/��Eim ! Hm ! ��77=;� �� "�77� 

  *! �(���B �� V�E�E W�lH ,lG ! lH ��(xE ^��B (&�� 

� ]�� �� ��|ZE D��=0B C68 (,�! �� D#Q t��  �� 	�
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             (7�� W=7$�� D7#Q t��  �� 	�� ]�� S�=�B ��)  S!(7�

> .(  	�� S�8 �� WB �:��� [ ��GIIi ! GIIH 9'��� �� 

           ��7�_� ��|Z7E WB ($ �_:� ($ "�c�� �;���� *�f�:��

 "�/�(77777� U� 	�77777� ^77777;/�� + ! "�/�(77777� D77777K

      *�J7�� W7� *!��/'�8��/��Eigm+g/A   ! igm+l/Gg   "�7� 

            *�J7�� W7� V7�E�E W� ��=;� �� �|\� ����gA   ! i>   (7&�� 

  *�J�� W� ���#�E W� *!��/'�8��/��E �����B  � �=:��1/N ! 

l/Gg              u:7� * ! ^��7B �� ��7=;� �� �|\� ���� "�� 

  ]77�B S�77$  �77� ]7��(Abution theophrasti Medic)

    978� ���7� �|\7�(Strake and Renner, 1996) .   D7�� W7B

�-��            �7� �7�
� *���� �� �($ "�c�� T�:��� [ (��ZE �� s

         ! *!��/'�78��/��E 	�7� ^;/�� ���_� �=:�� ��[��B

  �� D77#Q t�77�  �77� 	�77� ]77�� S�77=�B �� "�/�(77� D77K

���#�E W� *!��/'�8��/��E �����B �� W+����($�� ��.

 S!(�GX��(xE 	��� VB�� ~�����! W�JcE  ^��� [ T�B ��  � ���� �=� u� C68 �� D#Q t��  �� 	�� ]�� 

*�8��� 	�� *�=8� �� ,*�=8 �� ,*��#E ! a�����

Table 1. Combined analysis of variance for the number of weeds per 1m2 of each experimental plot in Khorasan,

Khuzestan, Ardabil and Tehran provinces
����T�x��� D�f

M.S. 
 *��#E

Tehran
a�����

Ardabil
*�=8 ��

Khuzestan
*�8���

Khorasan

	�� [ T����

d.f. 
T����2E �����

S.O.V 

279.75**69.302**223.99**0.01ns1S�8Year
0.6131.3754.1570.2366�6�Error

54.51**33.232**38**13.48710^;/��Factor A
7.383**1.543**6.112ns0.09ns10S�8 * ^;/��Y*A
0.4750.3693.2350.08460�6�Error
----87 aBTotal

11%10.96%34.34%9.08%-T����2E V���-C.V.
Ns ,* ! ** :  S�0=,� ��68 �� ��� ��x� ! 9+�� ��� ��x� 	���[ T!�/E V�E�E W�) ! �(&�� .

Ns, * and **: Non significant and significant at the 0.05 and 0.01 levels of probability, respectively.

 S!(��X 	�� *�=8� �� ^��� [ T�B ��  � ���� �=� u� C68 �� D#Q t��  �� 	�� ]�� ��(xE D�f���� 

*�8��� ,*�=8 �� ,a����� 	�� S�8 �� *��#E ! ��1. ! ��11

Table 2. Means of the number of broadleaf weeds per 1m2 of each experimental plot in Khorasan, Khuzestan, 

Ardabil and Tehran provinces in 1997 and 1998
 D�f����

Mean (no./ m2). 
 *��#E

Tehrab
a�����

Ardabil
*�=8 ��

Khuzestan
*�8���

Khorasan

*�J��
Rate

(kg ai/ha)

��0�E
Treatment

61.1248.5 e31.75 bcd15.5 f0.015*!��/'�8��/��ETriflusulfuron
64.37 d39.75 d49.5 cde12.62 e0.02*!��/'�8��/��ETriflusulfuron
33.62 c33 cd57.87 ef11.5 e0.01+0.01*!��/'�8��/��ETriflusulfuron
36.12 c29 c48.75 de7.25 c0.015+0.015*!��/'�8��/��ETriflusulfuron
22 b16.62 b31.5 bcd4.87 b0.015+0.3*!��/'�8��/��E +"�/�(� DKTriflusulfuron+Phenmedipha

m (repeated)
30.37 c27.75 c21.25 b4.62 b1.6+0.3*! � (���B+"�/�(� DKChloridazon+Phenmedipham 

(repeated)
36 c30.5 c30 bc12.12 e0.3+0.3"�/�(� DKPhenmedipham
57.87 d27.25 c16.25 b10.87 de0.78"�/�(� DKPhenmedipham
53.87 d56.25 e38 bcde9.37 d4*! � (���BChloridazon
0 a0.12 a0 a0 a �� ]�� *!(� S�=�BWeed free check

147.25 e79.25 f81.87 f35.5 g �� ]�� S�=�BWeedy check
* S�0=,� C68 �� D;��� 	� W���� (�3 *�� [ `
z (�$�� �� }�=:� ��, u� a��(, 	���� WB ���� D�f���� *�=8 �� �� )(�=+�� T!�/=� (&�� .
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* Means within a column followed by the same letters are not significantly different at the 0.05 level of probability according to Duncan's 
Multiple Range Test.

 S!(��X (���(�23 ��;�0� 	��� VB�� ~�����! W�JcE )��=;� �� DE ( ��*�8��� 	�� *�=8� ,*�=8 �� , ! a�����

*��#E

Table 3. Combined analysis of variance for sugar beet root yield as t/ha in Khorasan, Khuzestan, Ardabil and 

Tehran provinces
T�x��� D�f����

M.S. 
 *��#E

Tehran
a�����

Ardabil
�*�=8 �

Khuzestan
*�8���

Khorasan

	�� [ T����

d.f. 
T����2E �����

S.O.V 

14779**4441.9**441.45ns99.61ns1S�8Year
51.63323.682398.16822.096�6�Error

315.11**374.39**1990.7**585.95**10^;/��Factor A
63.534ns55.03**175.9ns3.20ns10 S�8 *^;/��Y*A
38.2945.58599.88615.71160�6�Error

----87 aBTotal
23%15%24%13%-T����2E V���-(C.V.)

Ns ,* ! ** :  S�0=,� ��68 �� ��� ��x� ! 9+�� ��� ��x� 	���[ T!�/E V�E�E W�) ! �(&�� .

ns, * and **: Non significant and significant at the 0.05 and 0.01 levels of probability, respectively.

 S!(�%X*�8��� 	�� *�=8� �� ��=;� �� DE V+, �� (���(�23 ��;�0� D�f����  ,*�=8 �� ,a����� �� *��#E ! 

 	�� S�8��1. ! ��11

Table 4. Means for sugar beet root yield as tons per hectar in Khorasan, Khuzestan, Ardabil and Tehran

provinces in 1997 and 1998
 D�f����

Mean (no./ m2)
 *��#E

Tehran
a�����

Ardabil
*�=8 ��

Khuzestan
*�8���

Khorasan

*�J��
Rate

(kg ai/ha)

��0�E
Treatment

21.47 bc10.62 f29.32 d22.23 e0.015*!��/'�8��/��ETriflusulfuron
27.36 b13.02 e33.11 d26.47 de0.02*!��/'�8��/��ETriflusulfuron
28.22 b14.25 de48.8 b29.31 cd0.01+0.01*!��/'�8��/��ETriflusulfuron
28.55 b16.14 cd46.5 bc31.56 c0.015+0.015*!��/'�8��/��ETriflusulfuron
36.68 a23.25 b51.65 b36.2 b0.015+0.3*!��/'�8��/��E + DK"�/�(�Triflusulfuron+Phenmedipha

m (repeated)
28.5 b15.95 cd50.05 b37.83 b1.6+0.3*! � (���B+"�/�(� DKChloridazon+Phenmedipham 

(repeated)
22.82 bc14.52 de46.86 bc28.2 cd0.3+0.3"�/�(� DKPhenmedipham
20.37 c17.64 c36.32 cd31.56 c0.78� DK"�/�(Phenmedipham
24.53 bc7.55 g37..37 cd25.54 de4*! � (���BChloridazon
37.92 a30.22 a68.38 a44 a- �� ]�� *!(� S�=�BWeed free check
18 c5.99 g6.57 e11.57 f- �� ]�� S�=�BWeedy check

*�=:� ��, u� a��(, 	���� WB ���� D�f���� *�=8 �� ��  S�0=,� C68 �� D;��� 	� W���� (�3 *�� [ `
z (�$�� �� })(�=+�� T!�/=� (&�� .

* Means within a column followed by the same letters are not significantly different at the 0.05 level of probability according to Duncan's 

Multiple

Range Test.

   �,1	�,2� -�$��:        "�70E �� (���(�23 ��;�0� ���  � 

           ��7�! 	��� �7�x� ���+7� T!�7/E ^��7� [ ���7� `z���

 977$��) S!(77�i .( ��770�E  � (77x� *�778��� ^��77� [ ��

    �� ]�� *!(� (��$ ,      W7� ����� ��;�0� *�J�� D��=:��
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��B "���777��B !� ��777�_� ��7770�E777�!� ! *! � (�777=�' 

  ��77�_� ��770�E ! ��770�E D77�� D�77� D77;' ��77� "�/�(77� D77K

im              T!�7/E "�/�(7� D7K �7=�' !� ! *!��/'�78��/��E "�� 

   (:� W�,{� 	��� ��x� ,       	�7� ^��7� [ �� WB �'�, ��

 S!(�)X VB�� ~�����! W�JcE  ��(xE 	��� �� *�;� ! �� S�8 �� �� ^��� [� 	�� ]��  �t�� D#Q ��;�0� !

(���(�23

Table 5. Combined analysis of variance in years and locations for the number of broadleaf weeds and yield of 

sugar beet
T�x��� D�f����

M.S. 
(���(�23 ��;�0�

Yield (t/ha)
 �� 	�� ]�� ��(xE

No. of weeds (m2)

	�� [ T����

d.f. 
T����2E �����

S.O.V 

9924.985ns25.437**1 S�8Year
30035.716**152.639**3*�;�Location
9837.327*182.538**3 S�8 * *�;�Y*L
2973.4361.59524�6�Error

25437.508**118.918**10^;/��Factor A
1214.909ns4.985**10 S�8 *^;/��YA
7254.345ns6.85**30 *�;�*^;/��LA
2032.536ns3.381**30 S�8 **�;�*^;/��Y*L*A
9568. 4951.041240�6�Error

22.35%20.17%-T����2E V��-(C.V.)
ns ,* ! ** :  S�0=,� ��68 �� ��� ��x� ! 9+�� ��� ��x� 	���[ T!�/E V�E�E W�) ! �(&�� 

ns, * and **: Non significant and significant at the 0.05 and 0.01 levels of probability, respectively.

 S!(�.X D#Q  �� 	�� ]�� ��(xE D�f����  t���� (���(�23 ��;�0� !*�8��� 	�� *�=8�  ,*�=8 �� ,a����� ! 

 	�� S�8 �� *��#E��1. ! ��11

Table 6. Means of the number of breadleaf weeds and sugar beet root yield in Khorasan, Khuzestan, Ardabil and 

Tehran provinces in 1997 and 1998
 D�f����
Means

��;�0�
Yield (t/ha)

  �� 	�� ]��t�� D#Q
Broadleaf weeds (m2)

*�J��
Rate

(kg ai/ha)

��0�E
Treatment

20.94 g39.21 e0.015*!��/'�8��/��ETriflusulfuron
24.99 ef41.56 e0.02*!��/'�8��/��ETriflusulfuron
30.15 cd34 de0.01+0.01*!��/'�8��/��ETriflusulfuron
30.96 cd30.28 cd0.015+0.015*!��/'�8��/��ETriflusulfuron
36.94 b18.75 b0.015+0.38��/��E*!��/'� +"�/�(� DKTriflusulfuron+Phenmedipha

m (repeated)
33.08 c21 b1.6+0.3*! � (���B+"�/�(� DKChloridazon+Phenmedipham 

(repeated)
28.1 de27.15 c0.3+0.3"�/�(� DKPhenmedipham
26.47 ef28.06 c0.78"�/�(� DKPhenmedipham
23.75 fg39.37 e4���B*! � (Chloridazon
45.13 a0.031 a- �� ]�� *!(� S�=�BWeed free check
10.53 h85.96 f- �� ]�� S�=�BWeedy check

* S�0=,� C68 �� D;��� 	� W���� (�3 *�� [ `
z (�$�� �� }�=:� ��, u� a��(, 	���� WB ���� D�f���� *�=8 �� �� )(�=+�� T!�/=� (&�� .

* Means within a column followed by the same letters are not significantly different at the 0.05 level of probability according to 

Duncan's Multipel Range Test.
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   *�=8 �� �� �($ "�c�� ,        *�J7�� D��=:7�� *��7#E ! a�����

�(�23 ��7777;�0� ��7777�_� ��77770�E �� (7777��im "�7777� 

  ($ a&�, "�/�(� DK �=�'!� ! *!��/'�8��/��E ,  �� W7=
'�

     	�77���0�E �77� ��BP77� ��770�E D�77� *�=778 �� ^��77� [

@m ! im*!��/'�778��/��E "�77�  , "���77��B !� ��77�_�

*! � (77���B+ "�/�(77� D77K �77=�' !� ! "�/�(77� D77K �77=�' !�

     ��
� ��� ��x� T!�/E)  S!(�H( , 	�� *�=8�  ! *�=78 ��

     �� V�E�E W� a�����iA/>A   ! @@/im     D��=:�� ��=;� �� DE 

  �� ! (77�� W=77$�� �� (77���(�23 W:77�� ��77;0� D��77=0B !

   *�=8 �� *�=8� �� W+���� ,   �(�23 �:��� [ s��J� �� 7�� (

  *�8��� 	�� *�=8� ,           *�J7�� W7� V7�E�E W7� *��#E ! a�����

i/>H ,G/HH   ! H/ll        78� �(7$ (7�'�E (���(�23 (&��  9

) S!(�H.(

  ! �77� S�778 �� �77� ^��77� [ V77B�� ~��77���! W7�JcE

              ]7�=_� `z�7�� ! �7���0�E D�7� W7B ��� *�:� J�� �� *�;�

      ���+77� T!�77/E (77���(�23 ��77;�0� �77��  � ^��77� [

     ���� ���! 	��� ��x� )   S!(7�l .(    (��7$ ��70�E  � (7x�

            S��7x� *[ ��7;�0� W7B  �7� ]�� *!(�Gi/Hl    �� D7E 

 ��� ��=;� .D��=:��        *�J7�� W7� (7�'�E ��(�� IH/i>  �� D7E 

      ��7�_� ��0�E �� ��=;�im       !� ! *!��/'�78��/��E "�7� 

       (�[ 98� W� "�/�(� DK �=�')  S!(�> (    ��7�_� �����7B

  *!��/'�8��/��E 	�� ^;/��+    �7� W+���� �� "�/�(� DK

  �����B��   	�7� *�J�� W� ���#�E W� *!��/'�8��/��E ^;/

im ! Hm E W77� ��77=;� �� "�77�   *�J77�� W77� V77�E�Am ! lm

  9778� W=77$�� S�n775� ^��J77K� (77&��) S!(77�> .( ��

  	�77� S�778 �77z W77B �:77��� [GIIi ! GIIH 977'��� �� 

     98� �($ "�c�� �;���� �'�0$ 	�E�B�� .   ��7�_� �����B

"�/�(77777� U� 	�77777� ^77777;/�� + ! "�/�(77777� D77777K

     *�J7�� W� *!��/'�8��/��EmGA/m+ ig/m     ���7� "���7��B 

 �� �� ��777=;� �� �|\777�    ^777;/�� �����777B �777� W+777��

       	�� *�J�� W� ���#�E W� *!��/'�8��/��EmGA/m   ! mil/m

           *�J7�� W� V�E�E W� ��=;� �� �|\� ���� "�����BGA   ! @>

        978� �($ (���(�23 W:�� ��;�0� ^��JK� o��� (&��

(Downard et al, 1999) ,   *�:77� ^��77� [ D77�� W77c�=�

   �� �($ "�c�� T�:��� [ (���� WB (�� ��   �����7B *��7��

          �� "�/�(7� D7K ! *!��/'�8��/��E 	�� ^;/�� ���_�

    ^;/�� �����B  � �=:�� (���(�23 W:�� ��;�0� ^��JK�

���� ��[��777777B ���777777#�E W777777� *!��/'�7777778��/��E .

        *!��/'�78��/��E 	�� ^;/�� ���_� �����B D��3 q�

 �� �����7777B �7777� W+7777���� �� "�/�(7777� D7777K !/ ^7777;

   E T��& W� *!��/'�8��/��E         	�7� *�J7�� W7� �(7$ <�+�

)@m+@m (  !)im+im (          *�J7�� W7� V7�E�E W� ��=;� �� "��

@m ! Hg   ^777;/�� �����777B �777� W+777���� �� ! (777&�� 

    W77� ���77#�E W77� ! �(77$ <�+77�E T��77& W77� "�/�(77� D77K
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