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Effect of  herbicides and handweeding in  control of weed  in winter seeding  

and spring sown lentil (Lens culinaris)
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a�tZZ� ��ZZ>(Post-emergence) /ZZ��� (�  �ZZ8 (�ZZG�

  g>I�0	   1�� )  ��f8(�      Z% 5)Z@ �Z8 (�G�!�+��+�� ( &

  ����    (�G� �8 &� *�� 	I�0     �Z> ���Z0 (�� /0 <�@ !�@ .

�@  g2f�� ��0(�� �0 ��< !�@   ��Z> ��Z� H�Z� (�  	��Z@

/���M& 5Q�I 7���� 	+%� ��M& ��0 7<. .

   	0��<(� 5GM  g2f�� 	),0 �w�   *Z�� !&( �@  !�Z@

�<�@ *�� ���P8   <�@ !�@) 90��+ (�(    /��I v�2f8 /0 �

            �Z@ 	)Z�&( jZ$ !�Z@(���8 a���� <� -": ��< (�   ��Z
�

  /8�0 ���P8)90��+ (� ( v)K �<& &) 9Z0��+ �0 7�I (

*��            !�Z@(���8 a�Z��� <� j$ /+f@ &� ��< (� <�@ !�@

 ��Q 	I��ZZ%( /ZZ��� & 	)ZZ�&( jZZ$ 1�ZZ� vZZ���3��

�<����   ���> !��I. /���� (�!��I  !�@   ��> ���*�� !�@

 	0��(��ZZ�  &� <� ���f+ZZ%� �ZZ0 <�ZZ@D/r(�D/r <� �!�ZZ+

;p%���> 9p: J�K ./8�0  �&i -ZK�� (� /��I �@ !�@

/��G8    !�� 5�8 (��}r     Z0 & ���Y�+��% /M(�   /   H�Z}u

            ��<�Z8 ��&i <� �&�ZK <� j$ /���Qn0 & v)K 5��%

I������.        	)Z��<i !�Z@(���8 �����( /"%�� (�e
 /0

�> ���f+%� ��< a��Q <�:

100A/B100R ×−=

�      /Zp0�( ��� (� /A           vZ� (� ����Z8 �Z� v)ZK �<& 

        & ��> 	>�`�% & g��<i �(� /Pp:B      �Z� v)ZK �<& 

    �@�> /Pp: ����8)   ��)Z� 	Z>�`�% (  &R     g@�Z� �Z�(� 

	 	>�`�% <� j$ <�@ *���>�0.

            /�Z>�� H��Zw� ~NZ� �Z0 /��� ��2��� ���,8 5GM 

 5���ZZuD/u   H�ZZ� �ZZ@ <� 9ZZ0��+ )  <� ���f+ZZ%� �ZZ0

 H�(���ZZZ�D/B (� D/B (  <� jZZZ$ & �ZZZ���I 5ZZZ>���0

       �Z���I ���P8 /��� ��2��� g��& ��� !<�%��M . ���Z��

 /���0 <� ���f+%� �0 ��i 5%� /0 7�:(� &SAS& Minitab 

 �I (��ZZ: !(�ZZi ��3�Z�i�(��ZZ
+Q . 9ZZ�<�8 	ZZ%(�0 5ZZGM

 ���� a���      ��Z<i <� g��Z<i !�Z@      �Z
�� *Z�+, !�Z@

~&�I��3��Z& ~�����%�... ) /Z���0 <� ���f+%� �0  !�Z@

7�ZZZZ� (� ��ZZZZM�(��ZZZZQ�Minitab ( �ZZZZ���I ���f+ZZZZ%�.

	+�    ���� <� ����I 	P% (&�d�3�      ��3�Z�i !��Z0 	��� !�@

  ���I ���f+%� j���(�& .       7&�Z3 H(�Z� (�  	Z3&   �Z0 ��Z+0� 

   ���� <� 	K�0 !&(       ��3��i j`% & /+Q�I H(�� -��"8 �@

  ����I 7���� j���(�& .       	3�Z2���( -��Z"8 �(�� =�k� (�

 ��� �( 6��M ���+G0 .��Y���    /Z
�� �Z
� ��Z<i �Z0 �@  !�

���> /���d �2���.

h]� . Y��(3
*��       H�Z� (� ��ZM� <�Z@ !�@   )Z��<i !�Z@	   /Z0 

  �ZZZZZ"� /ZZZZZ��I & j
ZZZZZM vZZZZZ�2f8 <� �ZZZZZ���0 H(

8ZZK ��ZZZ1&�)Amaranthus lividus L.(���%  ZZZ/ Z8Z��

)(Chenopodium album L.� 8ZZZZZZZZZZZZZZZZ��

(Xanthium brasilicum Vellozo) �

vZZZZZZZZZZZ��$(Convolvulus arvensis L.)

8�ZZZZZM�ZZZZZZZZZ��ZZZZZZZZZZ��(Solanum nigrum L.)�

�ZZZZZZZ���ZZZZI /ZZZZZZ�(< -(Melilotus officinalis L.)�

�%ZZZZZZZZZZZZZZZZZZZZ6��(Veronica persica Poir.)& 

��ZZZZZZf@ * ZZZZZ
0 5 ZZZZZ�(Polygonum aviculare L.) .

   *�� g��<i ��� (�    /��Z% & 1&�ZK ��8 <�@ !�@ ��Z8 

/��I@    �Z���0 =Z3�k !�.       �Z0 	)Z��<i !�Z@(���8 �Zw� /Z�
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�i     *�� ���� �0 ��� & �@       	Z%(�0 ��Z0 �ZG$ <�@ !�@

�ZZ> .�i <�	b�ZZM/ZZ���� (� /ZZ� (� �a&� 5ZZ0�� !(���ZZ0

gZZZ2f�� _ZZZ�f�8 !�ZZZ@(���8 �ZZZ0 ~�tZZZ J�ZZZK !�ZZZ@

gZZ2f�� ��ZZM& �ZZ�� & 	)ZZ�&( jZZ$ !�ZZ@ <�ZZ
@ 	+ZZ%�

     ���0 �����Y� a���� 	)�&( j$ !�@(���8    �Z�� m��+� �N3

/ZZ���� (� �ZZ@(���8a&� 5ZZ0�� !(���ZZ0 (��ZZ: sZZ�0 �(�ZZ

	�����I .�@ /b�(� !��0 ��
���+�(� m/���� !(���Z0  !�Z@

�<& <� 7�ZZZ% & 7&� *ZZZ�� v)ZZZK  (� & <�ZZZ@ !�ZZZ@

 /Z���� /ZZ0 a&� !(���Z0   <� v)ZZK �<& ���Z0 ����ZZ� -Z�3�

�i ����85%� ��> /+Q�I ��G0 �@.

 !"#� ����
	�      &i� '�()* 	+ ���.	 !$Q 0�/  0�i/
���.	 [Q 0�/	��$� '���� 
� >c6 �(#/ <� 	+ 
�/

 &I� (4.�@ M����� ��, .
�     /� ��� ��)� m��+ 5>�� ?�(�8   	Z
P �w�  !&( !(��

  ����8  &�K ��8            	Z3& 5Z%� /+Z>��� ��8 /��% & 1 Z84 ��w

       *�� ��� ���P8 g@�� (� a�+
� *�+, !�@(���8  !�Z@

 	
P <�@   ��0 (��) a&�ZM�(.       !�Z@(���8 ��Y��Z� /�Z��d 

              ���+)Z�0 /Z� ��� ��)Z� 1&�ZK ��Z8 a�+
� (� 	)��<i

  � a�+
� �����(   !�8 g2f�� /0 c�0     ���Z� /Z0 ��3�(��Q

V� % ��3�+���ZZ
$ gZZ2f�� /ZZ0 c�ZZ0� �i <��ZZP0 &)VU (%

    ��� /� 5%� ���0 &�   -tZQ 7�Z�8 a�+
� �@�> �0 g2f��

       /+Q�I (��: �&�I v� (� !(�i ���3 <� �Z��)   a&�ZM�( .

          	)Z,0 �Zw� ���Z+�� ��<����Z% g2f��)� (%    !&( �Z0 �(

         @�Z> /Z0 5"�Z� 1&�K ��8 ���P8 g@��     7�Z�8 -K��Z8 �

 *�� -tQ 5>�� <�@ .  !�G)2f��  !��0(�� Z84   -Z0�: ��w

    a�+
� (� 	GM�8   ��8 /��%   ����� ��)� ��K <� . !(�L /0

         ��3�+���Z
$ g2f�� /0 c�0� a�+
� �����( ���+)�0 /�

)V� (% !�ZZ8 gZZ2f�� �i <��ZZP0 & ��3�(�ZZ�Q)XU (%��ZZ0 .

      	),0�w� �0 ��<����% g2f�� (���8�' %    @�Z> ���Z�@ /0 �

               �Z
+Q�I (��Z: !(�Zi �&�ZI vZ� (� -tZQ 7��8 -K��8

)  a&�M� .(      *�� ��� a�+
� (� ��<����% �� �w�  !�@<�@

  -�3� /0 ���>     gZ2f�� =%�
�� 5�f��  �Z>�0 .   �Z�� m��Z+�

0ZZZ0 	%(�Z&&(� 	%(�0 <� -��� /��+� �)Drew, 1981 (


"ZZ   *�� a�+
� �0 	@ZZZ     g2f�� h%�8 1&�K ��8 <�

  ��3�(��f��8 �(�� 5d0�p .  /��Z% a�+
�       �Z0 1�Z� (� ��Z8

     !�Z8 gZ2f�� <� ���f+%� ��3�(�Z�Q Z":ZOn     &�Z����@ hZ%�8 

)Hernando et al., 1987 (IZZZ��> W(��5%� .

 U (&� >*j�� -�Q 
�/ 0�/
   *�� ���P8 ���� g@��        (� ��Z0 �ZG$ <�Z@ !�Z@ &� 

 	ZZ
P 5ZZ>�� ?�(�ZZ8 	3�ZZ� (� ��ZZ"� (��  ���ZZ��( /ZZ�

 <i !�@(���8    *Z�� ��Z�� ���ZP8 a�Z+
� (� g�� !�Z@

a&�MB�g2f�� & 5>�{ ?�(�8 H��w� j���(�& /���8 m��+�/��I �{��8 g@�{ �0 	)�&( g�$ !�@ ��@
*�� ���� & ��8 /��%  �1&�K ��8��0 �G$ <�@ ��@

Table1. Analysis of variance of the effects of sowing dates and pre- emergence herbicides on density 
reduction of Common lamb’squarters and Amaranth and total broadleaved weeds

           H�P0� ��Y���MS
*�� ������0 �G$ <�@ !�@

Total broadleaved weeds
��8 /��%

Common lamb’ squarters
1&�K ��8

Amaranth
!��<i /M(�

df
H����#8 90�
S. O. V. 

0.08
0.005ns

0.05
1.36**
0.01ns

0.04
39.01

0.02
0.06ns

0.03
0.71**
0.11ns

0.07
25.06

0.01
0.001ns

0.09
1.69**
0.005ns

0.058
44.2

3
1
3
4
4
24

(��28

5>�� ?�(�8

 !�pK)*3�(

*�� a�+
� <�@ !�@)6(

 -0�d+ �w�)6 & *3�(

 !�pK)6(

H����#8 =��q

Replication
Sowing date
Errors (A)
Weed control (B)
(A × B)
Error (B)
(CV%)

ns � * & ** : 	
P��k =�8�8 /0	
P �(�� ;p% (� (��x & � %a��+��.

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability , respectively.
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a&�M�� ��Y��� /���d )���2� (g2f�� �����(*�� a�+
� (� 	)�&( g�$ !�@1&�K ��8 <�@ !�@ �/��% & ��8

*�� ���� ��0 �G$ <�@ !�@)<�@ *�� ���P8 g@�� ��(� 1�%��0(

Table2. Mean comparison of the efficacy of pre- emergence herbicides on control of Common lamb’squarters 
and Amaranth and total broadleaved weeds (based on reduction percentage of weed density)

*�� ������0 �G$ <�@ !�@

Total broadleaved weeds
(%)

��8 /��%

Common lamb’ squarters
(%)

1&�K ��8

Amaranth
(%)

*�� a�+
� ��p%<�@ !�@

Levels of weeds control

a70a70a81(��Q !�8��3�Trifluralin
a74a81a80��3�+ !�
$Pendimethalin
b21b24b9��<����%Cyanazin
a100a100a100<�@ *�� <� !(�� �@�>(WF)
b0b0b0<�@ *�� /0 ���3i �@�>(WI)


� ��<i =�� �0 !(�i �e� <� �
>�0 J�+) ~�� v� !�(�� /� ��+% �@ ����� ~n+K�/
���	
P ��(� m
$ ;p% (� �2��� !�	�� (���>�0.

Means followed by the same letters in each column are not significantly different (Duncan multiple rang test 5%)

      	
P ��(� v� ;p% (� �G$ <�@  ��Z0 (��)    a&�ZM�( .

  *�� ���P8 ����           !�Z@(���8 (� ��Z0 �ZG$ <�Z@ !�Z@

g2f��        	Z
P (�ZL /Z0 5>�� g�$ !�@     /Z0 5"�Z� !(��

   *�� /0 ���3i �@�>     5ZQ�� g@�Z� <�Z@ .   !(�ZL /Z0  /Z�

  �ZZ0 ��3�+���ZZ
$ gZZ2f�� /ZZ0 c�ZZ0� 	)ZZ,0 �ZZw� ���+)ZZ�0

  ���Z��(X' % 	)ZZ,0�w� �ZZ0 �nQ�ZZ8 gZZ2f�� �i <��ZZP0 &

XU %         ��<����Z% g2f�� �( �����( ���+�� & 5>�� (��:

   ���� /0�� %     ��)Z� ��K <�  ���)   a&�ZM�(.      a�Z� �Z@ (� 

 gZZ2f�� <� vZZ� ��ZZ@g�ZZ$ !�ZZ@ 	)ZZ�&(  	��ZZG
8 /ZZ0 

    *�� a�+
� ���3 <� �
+����+�   <�Z@ !�Z@    	Z��K ���Z��(

    �Z
@� ��)Z� ��ZK <� 	�.�Z0.�ZZ�     �ZZ�� ��0(�Z� ���Z0 �(�Z�

g2f��           *Z�� -Z�� a�Z+
� (� 	��ZG
8 /Z0 �@    <�Z@ !�Z@

8 �ZZZZ�� ��ZZZZdd� ���ZZZZ% hZZZZ%�84 5ZZZZ%� ��ZZZZ> �ZZZZ��

(William,1990; Podlesny, 1995).


	� � ����   �$%  0�/	��$�  &� '�()* 	+ &(V� 
�/ 0�/
 
��B�!"#� �� ���k�, 0�/ [Q	���.

&I�(4.�@ M��. ��� ��,
        1&�K ��8 v)K �<& g@�� (� 5>�� ?�(�8 �w�

&&� �@ (� ��8 /��%/���� 50��   !�Z�I)BD  <� jZ$ <&( 

  �@ & 	>�`�%   a�t� 	I��%( �0 ��<(  	Z
P   ��Z"� (��.

	3�ZZ� (� /ZZ�W&( ���ZZ��(  a�ZZ+
� (� *ZZ�+, !�ZZ@

 1&�K ��8     ��8 /��% &       /Z���� 50�� &� �@ (�    (� !�Z�I

   a��+�� ;p%B  	
P ��(�     ��Z0 (��) a&�ZM].(  /�Z��d

W&( ��Y��ZZ�   	�i(�ZZ� !&( (� a�ZZ+
� *ZZ�+, !�ZZ@

  1&�K ��8 a�+
�    /���� 50�� &� �@ (�    <� 	��Z� !��I

    /� 5%� �i     0 �@�> (���8 (� �����( ���+���  ��M& �&

0  /           7�Z� -Z�3� /Z0 	)��<i !�@(���8 ���% �0 & �i 5%�

  H&�ZZf8 	2���ZZ2 �ZZ� 	�����ZZ> (�ZZ��8 /ZZ��I �ZZ@ ��0(�ZZ�

	
P 5%� ���� ��)� !(��)a&�M�(.

  (�BD          a�Z+
� ���Z��( ���8.�Z0 	>�`�% <� j$ <&( 

          (� 	+%� ��M& �0 �@�> /0 c�0� 1&�K ��8  -tQ 7��8

!�ZZ8 !�ZZ@(���8 �ZZ0 /ZZ� ��ZZ0 ��3�(�ZZ�Q + ��Q(�ZZ�Q 	�ZZ��

 ��3�+���ZZ
$ +  ��3�+���ZZ
$ �5��ZZ���$ +  ��Q(�ZZ�Q 	�ZZ��

   ��3�(��Q !�8 +   ��3�+���
$ ���M& +     /Z0 5�����$ & ��M&

   ���ZZ��( �ZZ0 =ZZ�8�8Cy �Cy �CD �C� �C� & }}  �ZZ�(� 

 	
P H&�f8     5%� ����� ��)� !(��) a&�ZM� .(  	3�Z� (�

 � /�         �����( �0 ��<����% g2f�� �( 	),0 �w� ���+�� %

          *Z�� /Z0 ���Z3i �@�Z> �0 /� /+>��       �&�ZI vZ� (� <�Z@

   �
+Z>�� (��: !(�i .         a�Z+
� (� �Q(�Z�Q 	�Z�� 	�i(�Z�

 /��� ��� (� 1&�K ��8}] %5%� ���0.
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         1&�ZK ��8 v)K �<& a�t� 	I��%( ��< (�

    *�� a�+
� ��p% 7��8 (�   f�� �M /0 <�@2 ��% g ��<��

  	
P (�L /0     ���� /0 & !(��}B    �Z8 C�    /Z0 5"�Z� �Z�(� 

    *�� -tQ 7��8 -K��8 �@�>   ��� ��)� g@�� <�@ .  ��Z0

  *�� a�+
� ��p%        �Ze� <� ��<����Z% g2f�� �M /0 <�@

  	
P H&�f8 !(�i         *Z�� /Z0 ���Z3i �@�Z> �0 !(��  <�Z@

�)ZZ� ��@�)ZZ . ��<����ZZ% (�ZZ��8 (� v)ZZK �<& g@�ZZ�

 �&�ZZ�Bu ��ZZ0 �ZZ�(�  .  (� 1&�ZZK ��ZZ8 v)ZZK �<&

              (�Z��8 !�(�� 	)Z�&( g�Z$ (�Z��8 �Z0 �&n� /� 	��p%

      ��0 ����0 ��� 	)�&( j$^}   �8 C�        �Z0 /�Z��d (� �Z�(� 

   *�� /0 ���3i �@�>  5>�� g@�� <�@ .    /Z� 	��p% (�

gZZ2f�� �ZZG
8 jZZ$ !�ZZ@)ZZ�&(	 ��ZZ0 ��ZZ���I ~�tZZ 

   5��ZZ���$ gZZ2f�� �( 	)ZZ,0 �ZZw� ���8.�ZZ0)  ���ZZ� /ZZ0

}B ��(�  ( ��b�$ &       �Q(��Q 	��� (���8 �( 	),0 �w� ���8

)yr��(�  (*�� �@�> /0 5"������� a���� <�@.

  	 �e� /0         gZ2f�� _Z�f�8 <� ���f+Z%� /Z� �Z%(   �Z� �Z@

           & �+)Z�0 	)Z,0 �Zw� 	+Z%� ��ZM& vZ� & g2f�� _�f�8

	�.�L     /Z0 5"�Z� !�8  ��0(�Z�    (� gZ2f�� vZ� <� �ZG
8

         ZL (� 	)Z�& 1&�K ��8 v)K �<& g@��   H�Z a�

g�&( a�t�   5%� /+>�� 1��  . /��I� 	Q�L <� Z84w� �

 g2f�� ����     �Z�� 	Z3& /Z+Q�� g@�Z� ��< 5>NI (� �@

       gZ2f�� vZ� �G
8 /� 	��p% �(� (� 7�&� g@�� Z0 /

    ��> /+Q�I (�� 5%� ���0 �+)�0 .  gZ2f�� �(� (� ��� & 

�Q(�ZZ�Q 	�ZZ���	ZZ%��8 -ZZ�3� /ZZ0 �gZZ2f�� �ZZ��  ���ZZ0 

    >NI �0 �i �w� g@��      5Z%� ���Z0 �+)�0 ��< 5 .   <� jZ$

   /���� ��3&� ��< (� 	)�&( j$ !�@(���8 a����  !(���Z0

  /��% v)K �<&a�+
� ��p% /��� (� ��8   (�Z��8 �ZM /0 

���<����%          *Z�� /Z0 ���Z3i �@�Z> /0 5"��       (�ZL /Z0 <�Z@

	ZZ
P  ��ZZ0 /ZZ+Q�� g@�ZZ� !(��.   ��ZZ0 (� ��ZZ< �ZZ�� (� 

*ZZ�+, !�ZZ@(���8� !�ZZ8 _ZZ�f�8 !�ZZ@(���8 Q �ZZ0 ��3�(�ZZ�

  �ZZ0 ��3�+���ZZ
$ ��Q(�ZZ�Q 	�ZZ�� �ZZ0 ��3�+���ZZ
$ �5��ZZ���$

          ��3�(�Z�Q !�8 ��Q(��Q 	��� �0 ��3�(��Q !�8 & 5�����$

         ���+)Z�0 ��M& �0 ��3�+���
$ & ��M& �0)     =Z�8�8 /Z0Brr �

CC  �CC  �CC  �C^  �C} ��(�  (       ���Z+�� ��<����Z% (�Z��8 &

 	)ZZZ,0 �ZZZw�)]C�ZZZ�(�  ( v)ZZZK �<& g@�ZZZ� (� �(

��%   ����� ��)� ��8 / .          �ZM /Z0 �Z@(���8 /��� !(�i �e� <�

   &�Zf8 ��<����% g2f��H  	Z
P     ��ZM& �@�Z> �Z0 �( !(��

   ����� ��)� -��)a&�M�.( W&( 	�i(�Z� /���d  !�Z@

   /��% a�+
� (� *�+,        a�tZ� 	I��Z%( ��Z< (� ��8

            /Z0 ���Z3i �@�Z> �Z0 a�Z+
� ��pZ% /��� ��0 /� ��� ��)�

*��   i ���3 <� <�@ &�f8 !(�H 	
P   �(�� ��M& !(�� .

         (�Z��8 hZ%�8 ��Z< ��� (� a�+
� ���8.�0    ��3�+���Z
$  +

   �Q(��Q 	���)CC  �Z�(�  (  ��b�Z$ &      hZ%�8 a�Z+
� ���Z8

   ��<����% (���8)u} ��(�  (       *Z�� �@�Z> /Z0 5"�Z�  <�Z@

  ��0 �����I a���� .          !�Z@(���8 	�i(�Z� �Z�� ��Z< ��� (�

       <� �8.�Z0 	%��Z� (�L /0 	d�f�8       /Z� 5Z%� 	b�Z@(���8 

        *Z�� a�Z+
� !��0 W&( v� <� �G
8    ��Z> ���f+Z%� <�Z@

5%� .8Z8 & !�����ZZ !(����)Trivedi & Tiwari, 1986( �

2�@ & ���ZZ ��(�)Mohamed et al., 1997 (�ZZ�i(�Z 	

*ZZ�� a�ZZ+
� (� �( �Q(�ZZ�Q 	�ZZ�� 1�ZZ� (� <�ZZ@ !�ZZ@

8 �(�ZZ4���� (��ZZ: �ZZ���ZZ�� .ZZ8 g���ZZQ�4gZZ2f�� ��w�ZZ@ !

	���        /��Z% a�Z+
� (� 5��Z���$ & �Q(��Q     ��Z< (� ��Z8

 a�tZZ� 	I��ZZ%( �  ��ZZ< /ZZ0 5"�ZZ� BD <� jZZ$ <&( 

 g2f�� ~�t  � 	�� �(            /Z� 5�Z��� -Z�3� �Z�� /Z0 ���Z8

84��w  g2f�� ��� H�          (� a�tZ� 	I��Z%( ��Z< (� �Z@

           -Z�3� /0 .��+�� /2�0 5%� /+Q��� g@�� ��< 5>NI �w�

      � a�tZ� �+)�0 & �+G0 �>(  �ZP0 (       -Z�3� /Z0 	Z>�`�% <�

  *�� 5�P�M g@��        /��+� (� & �@(���8 ��� (� <�@ !�@

  9��% ��> -��         ��Z< /�Z��Q (� ���I 	$���� g>�$ �8

/ZZ���� ��ZZ0   	I��ZZ%( �ZZ8 	ZZ>�`�% <� jZZ$ a&� !(���ZZ0

  a�t�    /� 5%� ���0   /��% 1���0 /��+� (�    �Z�� (� ��8

   5%� /+Q�� g@�� �@(���8 . 	3�Z� (�  Z��8 (� /Z�  �@�Z> (�

  *�� /0 ���3i       *Z�� !.�Z0 5Z�P�M 50�:( <�@    �Z0 <�Z@

             /+�Z0 �Z���+� 1�Z� ��Z�I 	$���� /� ��> ="% a�t�

                �Z>( /Z0 �Z�
 	$���Z� <� 9)ZP)8 (�"� /��+� (� & ��>

   /���M �� & �+)�0  *�� ��� 	�<       g���ZQ� ="Z% & ��> <�@

  /��Z% 1���0     (���8 �Z�� (� ��Z8   ��Z���I     O�Z+��+� & 5Z%� 

  � ��> ="% O��@�� /       �Q(�Z�Q 	�Z�� !�@(���8 	),0 �w� 
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    /��% !&( �0 5�����$ &    5"�Z� �Z>( -tQ !�G+�� (� ��8

            �Z>�0 �+)Z�0 �Z>( -tQ !��+0� (� �i 	),0 �w� /0 .  /Z+"3�

���@   On"Z: /� (�L            �(�Z (� 5�PZq& �Z���I �Z�� �Z�� 

*��          ��Z< 5>NI �0 	
P� ���0 j2� 1&�K ��8 <�@

gZZ2f�� �ZZw�ZZ� �i a�ZZ+
� (� �ZZ@ /ZZ� 5ZZ%� ��ZZ���I �

	  O.�Z�+�� ����8             !�Z>( H��Z� (� H&�Zf8 -Z�3� /Z0 &�

*��  <�@   ��> ���           H&�Zf8 -Z�3� /Z0 �Z� 1�� 5��(< (�

g2f�� �w� !&( �0 �@�i ���0 �@�>�0.

a&�M]�& 5>�{ ?�(�8 H��w� j���(�& /���8 m��+� *�� a�+
{ !�@(���8�)K �<& g@�{ �0 <�@ ��@

/��I =3�k ��@)�%1&�K ��8 & /� (*�� ���� &��0 �G$ <�@ ��@

Table3. Analysis of variance of the effects of sowing dates and weed control treatments on dry matter reduction 
of dominant (Common lamb’squarters and Amaranth) and total broadleaved weeds

       H�P0� ��Y���MS

   1&�K ��8

Amaranth
��8 /��%

Common lamb’ squaters
*�� ������0 �G$ <�@ !�@

Total broadleaved weeds

S. O. V. H����#8 90�


 /M(�

!��<i

df

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$

15 days after 

application

 	I��%( 7�Y
@

 	2���3����Q

a�t�

Phys. maturity

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$

15 days after 

application

 	I��%( 7�Y
@

 	2���3����Q

a�t�

Phys. 

maturity

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$

15 days after 

application

 	I��%( 7�Y
@

 	2���3����Q

a�t�

Phys. 

Maturity

Replication

Sowing date

Errors A

Weed control

AB

Errors B

CV%

(��28

5>�� ?�(�8

 !�pK)*3�(

a�+
�*��!�@<�@)6(

 -0�d+ �w�)6 & *3�(

 !�pK)6(

H����#8 =��q

3
1
3
10
10
60

0.03
0.09ns

0.07
1.08**
0.03ns

0.026
21.6

0.02
0.002ns

0.003
0.82**
0.01ns

0.01
12.15

0.27
0.03ns

0.16
0.98**
0.07ns

0.1
43.49

0.01
0.003ns

0.006
0.92**
0.007ns

0.01
12.63

0.065
0.02ns

0.08
0.87**
0.13ns

0.09
27.38

0.02
0.06ns

0.01
0.82**
0.01ns

0.008
12.47

ns � * & ** : 	
P��k =�8�8 /0	
P �(�� ;p% (� (��x & � %a��+��.

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability , respectively.

 U (&� >*j�� -�Q 
�/ 0�/
          *Z�� -Z� v)K �<& g@�� �0 5>�� ?�(�8 �w�  !�Z@

 /ZZ���� 5ZZ0�� &� �ZZ@ (� ��ZZ0 �ZZG$ <�ZZ@ <��ZZP0 !(���ZZ0

gZZ2f�� �ZZ0 	ZZ>�`�% 	ZZ
P gZZ�&( jZZ$ !�ZZ@��ZZ"� (��

)a&�M] ( .�����(   ��p%      a�Z+
� *Z�+,  *Z��  !�Z@

           & 	)�&( j$ !�@(���8 a���� <� j$ <&( �����$ (� <�@

 �ZZ�� 7�ZZY
@ ;pZZ% (� a�tZZ� 	2���ZZ3����Q 	I��ZZ%(

B   	
P H&�f8 ��(�    �
+>�� �Y��2� �0 !(��) a&�M](.

  (�BD      g2f�� �0 	>�`�% <� j$ <&(      	)Z�&( jZ$ !�@

 *ZZ�� v)ZZK �<& ��ZZ�� (� ��ZZ0 �ZZG$ <�ZZ@ !�ZZ@

    > /0 5"�� *�+, !�@(���8    *Z�� /0 ���3i �@�    /Z0 <�Z@

 	
P (�L   5ZQ�� g@�� !(�� .         	)Z,0 �Zw� ��Z< �Z�� (�

    ��0 	d�f�8 !�@(���8^D   �8 Cy        5Z%� ���Z0 �Z�#+ �Z�(� 

)a&�M�( .  	��@(���8 ��� <�         (� W&( vZ� <� �ZG
8 /Z�

           /Z0 c�Z0� �����( ���+)�0 �> ���f+%� <�@ *�� a�+
�

 �ZZ0 �Q(�ZZ�Q 	�ZZ�� (�ZZ��8yB ���ZZ+�� & �ZZ�(�  ���ZZ��(

   /0 c�0�     ���� /0 ��<����% g2f��uu  ��(� �0�.  /Z��� 

           !(�Zi ��Z�3 <� ��<����Z% g2f�� �M /0 a�+
� ��p%

  	Z
P H&�f8       *Z�� /Z0 ���Z3i �@�Z> �Z0 !(��   ��)Z� <�Z@

�����.  /���� ���Ki (�  �@ 	
P� !(���0    	I��Z%( �0 ��<

     *�� -� v)K �<& 1�� 	2���3����Q   �G$ <�@ !�@

  ��� (� ��0        	Z
P (�ZL /Z0 a�+
� !�@(���8 /    /Z0 & !(��

  ����ur   �8 C]   *�� /0 ���3i �@�> /0 5"�� ��(�   <�Z@

  5ZQ�� g@�� .          a�Z+
� *Z�+, ��pZ% ���Z��( /�Z��d

*��           !�Z@(���8 /Z� ��� ��)Z� ��Z< ��� (� <�@   	Zd�f�8 

	
P�  ��3�+���
$  +��M& 	+Z%�    ��3�(�Z�Q !�Z8 � + ��ZM&
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 a&�M�� ��Y��� /���d )���z� (*�� a�+
{ �0 *�+, ��@(���8 �����(*�� ���� & =3�k <�@ ��@ <�@ ��@

 ��0 �G$)<�@ *�� �)K �<& g@�{ ��(� 1�%��0 (  (�& 	)�&( j$ !�@(���8 <� j$ <&( �����$

a�t� v���3����Q 	I��%( /���
Table 4. Mean  comparison of the efficacy of different weed control methods against dominant and 

broadleaved weeds fifteen days after post- emergence application and at harvest maturity 
(based on reduction percentage of weed dry matter)

*�� ���� ��0 �G$ <�@ !�@(%)
Total broadleaved weeds 

(%)

 ��8 /��%(%)
Common lamb’ squarters 

(%)

 1&�K ��8(%)
Amaranth (%)

 	I��%( 7�Y
@

 	2���3����Q

a�t�
Phys. 
maturity

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$
15 days after 
application

 	I��%( 7�Y
@

 	2���3����Q

a�t�
Phys. 
maturity

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$
15 days after 
application

 	I��%( 7�Y
@

 	2���3����Q

a�t�
Phys. 
maturity

�x <� j$ <&( 

 !�@(���8 a����

	)�&( j$
15 days after 
application

*�� a�+
� ��p%<�@ !�@
Weed control levels

86bc85abc96a100a92ab93ab ��3�(��f��8 +5�����$Tri. + pyr.
86bc96ab94ab99a94ab96ab��8 ��3�(��f +�Q(��Q 	���Tri. + oxy.
88ab87abc96ab98a90ab94ab ��3�(��f��8 +	+%� ��M&Tri. + han.
85bc85abc98a99a89ab96ab ��3�+ !�
$ +5�����$Pen. + pyr.
88ab92ab99a99a87ab95ab ��3�+ !�
$ +�Q(��Q 	���Pen. + oxy.
93ab95ab98a97a94ab 94ab ��3�+ !�
$ +	+%� ��M&Pen. + han.
64c61abcd71b62ab60c73b�Q(��Q 	���Oxy.
45c43cd73b60ab71bc77ab5�����$Pyr.
20d22de27c39bc12d4c��<����%Cya.
100a100a100a100a100a100a<�@ *�� <� !(�� �@�>W.f.
0e0e0d0c0c0c�3i �@�><�@ *�� /0 ��W.i.

/
���
� ��<i =�� �0 !(�i �e� <� �
>�0 J�+) ~�� v� !�(�� /� ��+% �@ ����� ~n+K�	
P ��(� m
$ ;p% (� �2��� !�	�� (���>�0.

Means followed by the same letters in each column are not significantly different (Duncan multiple rang test 5%).

�	+ZZ%� ��3�+���ZZ
$ +�Q(�ZZ�Q 	�ZZ�� � ��3�(�ZZ�Q !�ZZ8 +

 ��Q(��Q 	���   ��3�(��Q !�8 +      ��3�+���Z
$ & 5��Z���$+

5�����$  ���Z��( �0 =�8�8 /0 C]�^^�^^�^y�^y&^D

            ���Z��( �Z0 ��<����Z% (�Z��8 & ���+)�0 ��(�ur   �Z�(� 

          *Z�� /0 ���3i �@�> /0 5"�� �( 	),0 �w� ���+�� �Z@ <

 �
+ZZZ>��)a&�ZZZM�.( ��3�+���ZZZ
$ !�ZZZ@(���8 +���ZZZM&

  ��3�+���
$  +        ��3�(�Z�Q !�Z8 & �Q(��Q 	��� +   <� ��ZM&

   	
P H&�f8 !(�i ���3        *Z�� <� !(�Z� �@�Z> �0 !(��

�
+ZZ>��� <�ZZ@.	3�ZZ� (�  	)ZZ��<i !�ZZ@(���8 /ZZ��� /ZZ�

 *ZZZ�� /ZZZ0 ���ZZZ3i �@�ZZZ> �ZZZ0 !(�ZZZi ��ZZZ�3 <� <�ZZZ@

 	ZZ
P H&�ZZf8!(���
+ZZ>�� .   m��ZZ+� �ZZ�� ��ZZdd� ���ZZ%

 gZZZZZ2f�� !��I(�ZZZZZ� /ZZZZZ0 �ZZZZZ0 	G0�)ZZZZZ (� �ZZZZZ@

 *ZZ�� a�ZZ+
�  ZZ0 1�ZZ� <�ZZ@ !�ZZ@ /��(&i 5ZZ%� �ZZ��

Hernando, 1987; Singh, 1986; Podlesny, 1995)(.

���@  ����� /� (�L      �i (� /Z� 	��Z@(���8       �Z0 �&nZ� �Z@

g2f��  )�&( g�$ !�@	  g2f�� <�   )�&( j$ !�@	  �� 

   *�� a�+
� (� ��M&         a�Z+
� ��Z0 ��Z> ���f+%� <�@ !�@

o  *�� <� !�8�w ��(&i -Z�� /0 <�@ !�@ �Z��  .  & �
�Z%

 ��(�2�@)Singh et al., 1994 (��ZZZ��ZZZ�i(�ZZ Z 	Z �8�wo

 ��3�+���ZZ
$ +   ��0(�ZZ� /ZZ0 5"�ZZ� �( 	+ZZ%� ��ZZM& vZZ�

 �i !���f���@        *Z�� v)ZK �<& g@�Z� (� �    <�Z@ !�Z@

���� W(��I 1������0 .

�3�+ +�"��
84 W&( ��w       *Z�� a�Z+
� *Z�+, !�Z@    �Z0 <�Z@ !�Z@

��ZZZ2���	ZZZ
P 1�ZZZ� /ZZZ��� �ZZZ���I (�� . �ZZZ
� �ZZZ@

 gZ2f��  	�Z�� & ��<����ZZ% !�Z@�Q(�ZZ�Q  g���ZZQ� ="Z% 
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$ H�ZZ"���8 �ZZ0 /ZZ� �ZZi 5ZZ%� +��ZZM&

) BC}u 7�I�ZZZ���  /(�ZZZ+2@ ( ��3�(�ZZZ�Q !�ZZZ8 + ��ZZZM&

)B^B^7�I�ZZZ���  /(�ZZZ+2@( ��3�+���ZZZ
$ &  +5��ZZZ���$

)B}uu�I�ZZZ��� 7 /(�ZZZ+2@(  vZZZ� (� !(�ZZZi �ZZZe� <� 

�ZZZZZ
+Q�I (��ZZZZZ: �&�ZZZZZI . ��3�+���ZZZZZ
$ H�ZZZZZ"���8 +

     ��3�(�Z�Q !�8 ���M& +      ��3�+���Z
$ & ��ZM& +  5��Z���$

   ���ZZ� /ZZ0 �( 1�ZZ� ��ZZ2��� =ZZ�8�8 /ZZ0DC �Du & �} %

  *ZZZ�� /ZZZ0 ���ZZZ3i �@�ZZZ> /ZZZ0 5"�ZZZ� g���ZZZQ� <�ZZZ@

�������.

ــرز ــف ه تيمارهاي كنترل عل

w eed control treatment

1-تاثير تيمارهاي  كنترل علفهاي هرز  بر عملكرد دانـه  عـدس    شكل 
Fig 1. the effects of different weed control methods on lentil seed yield
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Fig. 1. The effects of different weed control methods on lentil seed yield
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)El-Raouf et al., 1993 (8 �(�4  5Z%� ��Z> 9:�& ���.  �Z0
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�<�ZZ@ !�ZZ@O.�ZZ�+�� /ZZ� 5�ZZ��� �L�ZZK /ZZ0 
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