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Determination of The critical period weed control in sunflower 
(Helianthus annuus cv. Record)
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E� Q��!)  QK	� .(   hr� ��� %      �,! A,�� � ,K(�$ @,3�

�8 �,,(� 
 1��,,5
 �
,,	A#� �� v,,] �%� V2) �,,< / %� (

  1��5
GDD=250   ,4�] %      ���\,
 6�%� ��&�     �� v,] �%� 

 1��,,,5
 �
,,,	A#�R1) n,,,#C Q�K�,,,! �,,,(� 
 (  ,,,/� / %

GDD=1250 /   � 

c @�� .S�        �,� ��� ���,� |4�,2� G�E`

      �,�� �/ �,rH� D4)    �,�� �/ 6�%� �,� (    �,(� 
 ��V4-V5

)�8�
,,	 A#,,� �� v,,] �%�  ( �,,/ 1��,,5
 %GDD=550 �,,/ 

  �%
� 0 4\]�� % G�I% D4 �/ �� ���� ��I% )��*+

�4        �
 �(� 
 G4� �� 1 2E� )��(�$ ��/ D4       G,4� �,/ ���,!

 
��� ���2�)QK	 ���� % �.(

   ��*,,��I |4�,,2� �,,/ |4�,,2� G,,4�(Johnson, 1971) �� 

    hr� �� ��I I� %  ��,!���� �� 6

c @�� �/ |4�2� �/ %

    hr� �� ����	�8 %      �/ ��% @	�� @H/�r
 � K(�$ @3�

       � )%�L! G�2��z�c �� 6

c @�� �/ |4�2�    �2#�� �� ��� ���

 )%�L! G4�  �
 �� ��       �S�(O� �� )%�L! ��` �(
��$ �/ ���!

  '($ ��$��� SO�       S�� ,! �@�� T4��! ��HrE
 ?��e � �

��� @#*,,,,� 6 ,,,,�e % �,,,,$��� 6�,,,,�< % � ,,,,� ',,,,($ .

 �����)Curran et al., 1981 (

2��A,,,,,,,,,,,,,,,,4%�uE� �v�*,,,,,,,,,,,,,,,,�� !�� % "F

Vizantinepiylasl&lKateransis,c1998  *!� � �   t@,4% % 

Crotser & Witt, 2000��% %  ����,,,,,K�� %  *,,,,,4�

)Van Acer et al., 1993 .(     G,4� �,I�! ?,��I �,2K� �,�

  ��
,,,$ ��
,,,H
F    ���,,,E$ �,,,/ D�2*,,,�� �,,,���5
 �� 

       ',($ �/ @/�O� �� �$��� 6��< @
%�H
 )�
O   � ,� ��,�

  �,
 6
�
��               
,	�/ D,4 ��  2�,�/ �,` � �c ��
,H
 % ��,	

  �
,,,O % @,,,
%�H
 �,,,�AE
 �,,,/  6�,,,�<  2�,,,�/ @,,,/�O� )

  ',,($  ,,/� / �� �,,$���   �,,
 �,,H(! � ,,� ��,,� �� ,,<

) �������,,,,	��}~ .(   �c ��
,,,,H
 n,,,,�H�! G,,,,4� ��

       �
	A#� �� v] �%� ��
5! "��� /DAE   1�
 3 "��� / 

(F=100/(100-y)  ,,,,,,,,/� / ��/� "�,,,,,,,,�� / % GDD

   /� /�/�&     �� ��
H
 %�  � �� 
	 �#���
 �  6��,/  2<�A/ 

 �
,,,O ����,,,� G,,,4� �,,,�  6�,,,�< G,,,4� �-�,,,/ @,,,/�O� )

',,,,,,($  ,,,,,,/� / �� �,,,,,,
 � ,,,,,,� ��,,,,,,�
,,,,,,	�/

) 1%
I ���� % �.( 

 �
	 A#� �� v] ��� �%�Days after emergence

 QK	��'($ 1 2E� ��� �/ 6�%� G��7! _�23c �z���E3 Q�� 
 % �
	A#� �� v] ����%� "��� / � � ������ <
Fig.1. Determination of the critical period (CP) of weed control in sunflower based on DAE and 

phenological stages
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 1%
I�� D�2*�� f 3 �� / � 2
���]  4��H
 *) '($ M\� ��� �/ 6�%�� � ��� (
�< % A! u**)  ���$ ��� �/ 6�%�

'($ �� ���� � (�
	A#� �� v] ����%� "��� /

Table 1. Parameter estimates for the Logestic function * (critical period for weeding) and Gampertz equation** 

(critical weed free period) beasd on DAE

*Y=((1/Dexp^k(t-1)+(f-1)/f)*100

Parameter D K F X R2

Estimate 1.1498 0.1175 1.22 32.99 0.97

Y=Aexp (Bexp(-KT)**
Parameter A B K R2

Estimate 96.78 -1.662 0.0028 0.9805

Y = � K(�$)@/�O� �%
/ 
��	 �� 
;��(

Y=Yield (%weed free control)

exp = �4��� w/�!

exp: Exponential function 

t = ����%� �
	 A#� �� v]

t :Days after emergence (days) 

X = �E�E
 'r$ �rH�)�%� ?*�  /( D�2*�� w/�! �� 

X= Inflection point (days) in Logestic function

F,D,K = D�2*�� w/�! �� @/�i  4��H


F,D,K=Constants value in Logestic function (%weed free yield) 

A =� K(�$ ?���
) @/�O� 
O�3 
��	 �� 
;�� (A! u
�< f 3 ��

A=Asymptote of yield in Gampertz equation (%weed free control)

B,K = A! u
�< f 3 �� @/�i  4��H


B,K: Constant value in Gampertz equation

GDD

QK	��'($ 1 2E� ��� �/ 6�%� G��5!  � � ���)
	� ����%� �I�� "��� /(

Fig.2. Determination of CP of weed control in sunflower (based on GDD)
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 1%
I�� D�2*�� f 3 �� / � 2
���]  4��H
 )'($ M\� ��� �/ 6�%�� � ��� ( A! u
�< %) �� ���$ ��� �/ 6�%�

'($� � ��� ( /
	� ����%� �I�� "���

Table 2. Parameter estimates for the Logestic equation (critical period of weed removal) and Gampertz equation 

(critical weed free period) based on GDD
parameter D K F X R2

Estimate 1.2198 0044.0 1.34 705.9 0.97

parameter A B K R2

Estimate 96.87 1.66 0.0028 0.9807

'($ D�+ ��%� � ���

��� H:N �	%	�. /�.:

      ',($ @,/�O� 6�%� 1�C J4�A3�      ?,I�
 � ,� ��,�

  '($ ��% J4�A3�       
,4� < hr,� 
��% �� � � ��� .  �,/

     Q.,,,,3 f�,,,,�! Q+�
,,,,! ��,,,,��! �� �,,,,� ���,,,,C

',,($ Q,,� ��%   
,,H
  s��
,,� �,,/ � ,,� ��,,��,,E54 ��

�}8 
��� w/ 
  2
 �� f < ) QK	�.(

 �
	 A#� �� v] ��� �%�Days after emergence

QK	�� Q+�
! ��� 6�%�  i� )@/�O� (� � ��� '($ D�+ ��% Q� �%�

Fig. 3. Effect of interference periods on total dry matter of weeds

             � ,� ��,� '($ �� f�
�  � D�+ ��% S��  �� ��

 D*+��+(Tribulus trerrestris L.)  �%
,� �/ }8 % ��%

 '($ Q� D�+   �� % 
,	� 6�%� �,��� �! 1%� �� � � ���

$ 
,,5/ �,,/ 
,,	� 6�%� �,,���',,( "% ,,+ ��,,! � ,,� ��,,�

(Amaranthus spp.) �/ �/}� %  G4 !-�,/ �Q� D�+ ��%

 
���� ��.2+� ��+ �/ �� ��%)QK	&.(

    D*,,+��+ 
,,	� Q.,,3 ��
,,2/� �� �,,� G,,4� Q,,���

     �,E
�� �,� @,�� Q��� G4� �/ �-��2�� ���� �� ��% G4 2��/

            G�,�%� �,/% 6��,/ ��*,K4 D*,+��+ ����\,/ ��� ����I

   EK4 ��C �/ ����/c       ��,�� �� 6��,#K4 % 6�� �,���I @,+��

    �
 ���{C 
	� Q.3 ��
2/�        
,	� 6�%� >,��%� �� % 
E�

 6�%� % 6� ,,� �\,,/ 
,,���! � ,,� ',,($ G,,4� �,,$��� 6�,,�<

      �,
 ��,4�] �/ �c 
	�  
,�� .   �,24��% =��,�� vK$ ,/ ��,�

  �
	 6
���
 �c �24��% �� �5��r
 G4� �� �� "% + ��! 

     ���� % �\,/ �,�� �,���I �E
�� �����    
E2*,� �!%�,L2
 ��,�

)  �
���%� D
 % 
E(]����}� .(    ��
,2/� �� Q,��� G�,�� �/

  "% ,+ ��! �
	� Q.3retroflexus L.).(A  �c �� v,]

    6
�A+ "% + ��!(A.lividus)       ��! 
	� 6�%�  +c �� % 

   ��r(e "% +(A.albus)  
�
,	  ��y  .    ��,/ D,4 G4� /�,E/

   G,,4� �F
�,,� D*,,+��+ �,,/ 
,,	� Q.,,3 ��
,,2/� 6���,,#


    ��,,�����! f%�
,,! �,,/ �,,�% � ,,� 1 ,,2E� �� � ,,� ',,($ 

     
	 6
���
 "% + ��! =���� 1 2E� .    
	� Q.3 ��4�] ��

 �
 �

 �
��

 '
($

 D
�+

 �
�%

)
w/

 

  

2
 
 / 

f 
<

(

W
ee

d 
dr

y 
w

ei
gh

t (
gr

/m
^2

)

Archive of SID

www.SID.ir



" ��� '($ 1 2E� ��� �/ 6�%� G��5!"...

١٥٨

 �
	 A#� �� v] ��� �%�Days after emergence

QK	&�'($ D�+ ��% Q� 
;��  / Q+�
! �������!  i� � � ���

Fig.4. Effect of interference periods on total precent of dry matter of weeds

    �,,� @,,	�� "% ,,+ ��,,! �� D�,,+ ��%  s��
,,�

  �,,,,
 �� 6
,,,,4
] G,,,,4�     �*,,,,
 ��,,,,I% �,,,,/ ���,,,,!

 �A2E,,,,��23C4)  D�(�*,,,,��/ � 
�,,,,��( ��� @#*,,,,�

) ����K�� %  ����<��}�.(

��� &��)*	�. /�.

 '($ ��
5!         �� �Q+�
,! 6�%� 1�C J4�A3� �/ � � ���

     �! 
	� Q.3 ��
2/�&8     ��,��! �,E54 �
	A#� �� v] �%� 

(WI4)  6��,,/ D,,4 v,,] �c �� % ��� ���,,� J4�A,,3� 
,,�%� 

 ��	��
5! �� ��I�! Q/�O ��C �/ 
	 �2���) QK	�.(

 Q� ��
5!'($            
,	� Q.,3 ��,4�] �� � ,� ��,���8

         �c ��
5!  s��
� �� ���� �� ��/ w/ 
 2
 �� �!�/  �� ��

�8       �
	 A#� �� v] �%� )  �(� 
V9 (   ��
,5! �/��8  �,!�/ 

 
	 0���	 .         �� 
5/ �/ 
	� Q.3 ���� �� J��� G4� Q���

�,,
  �,,��< �%�� @,,/�O� �,,/ ���,,! �,,��< �% ,,/ % ��� �

)'($           �,$��� 6�,�< �,/ % S,� �/ � � ��� (    �,� ��� @#*,�

 �KE! ��+ 6
4
]  
� G4� Q;��(Self thining)�
   
,	�/

)  QK	& .(        
	� Q.3 ��
2/� �� D*+��+ �� ���C �/

      �%
,� �E54 ��
5! G4 2��/~� %   ',($ Q,�     �� � ,� ��,�

   + � ��+ �/2           �,/ ��
,5! G,4� Q.,3 ��4�] �� ��% ��� ��.

 �%
,,���,,� 
,,;��  @,,3�4 J��) �����,,K�� % ��2,,��

����.(

   '($ Q� ��
5! 
E` �     
,	� Q.,3 �,C �� � � ���

 �
 S�                   ,�� �,/  !-�,/ D�,+ ��% �,/ �,I�! �,/ �,
� ��	

�
               2�,�/ D�,+ ��% 
,���! �,/ 6
,��
 �O�/ �����< 
��

        �
 1��$� �$��� 6��<  / �� ��+ �2/�O� ���3 
,����.  �,2K�

       $ �� G4� �5��r
 G4� �� �I�! ?��I       ���,� 
,E` � ,� '(

G4 �,,,	 ��,,,�/(Glycyrrhiza glabra L.),,,! @,,,�! g  �i

            ��,4�] �,! ��,#4 H! �c ��
5! % @3 :� �� O 1 2E� �������!

 �
	 A#� �� v] ��� �%�Days after emergence

 QK	��Q� ��
5! �%� Q+�
! �������!  i� '($� � ���

Fig.5. Effect of interference periods on total weed number
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 �
	 A#� �� v] ��� �%�Days after emergence (wi)

 QK	��� 1 2E� �������!  i� Q� ��
5! �%'($� � ���

Fig.6. Effect of weed periods on total weed number

   �
 �c Q
�$ �� 
��
 @/�i 
	� Q.3   
,	� Q,��� �/ 
���!

      f%A4� �� 6��< G4� ��4%�  �sK! %      % 
,	�/ �,E�
� 4� ���

    �,
 ����  
� G4�           �,/ �K���,K
 1 ,2E� )�,�(�$ �,� 
,��

!�/ 6��< G4�  / ��#4 H! �4��E�
   �ig!
	�/) . QK	�.(

�0A�% �N�$����	 ��(0 /�.


2�5 _�`*��:

   '($ Q+�
! 6�%� J4�A3�      J��,� ?,I�
 � ,� ���

             �� J��,� G,4� �,� ���C �/ 
4� < �$��� 6��< =�L!��

            �%
,/ 
��,	 �,/ �*,4�H
 �� Q.,3 f�,�! Q+�
! �������!

  ��A,,�
 �,,/ @,,/�O��8 % 
,,	 6
���,,
) QK,,	} .( ��,,4�2��

(Nittaya, 1991) �� =�,,N�
 G,,4� ��,,+ 0��A,,< �� A,,�� 

 �
 
�4g!
E� .   G4� �/ �I�! �/        =�,L!�� �,/ � ,K(�$ �r/�� ��

_�,,23c ��@,,�� 6
,,	  ,,�� S�H2*,,
 �,,r/�� D,,4 ��� ,,<

)   tF#,(� % �����Sarno & Clbella,1992 .(  �,
 �\,�  ���,!

      �,,/ @,,/�O� �� � ,,K(�$ J��,,� �(,,;� Q,,($ �� �,,K4

',,($   � ,,4� ��� @#*,,� =�,,L!�� J��,,� �,,/ �� � ,,� ��,,�

     �,$��� 6�,�< @/�O� )�
O J��� ?I�
 =�L!�� J���

 '($ �/      �
 ���  �  / @
�O 
E(/ ����� < .   �O�� �3 C ��

 �,,,4���i w,,,#E
 D,,,4 ���,,,E$ �,,,/(Second sorce)S,,,�
 

     �,,
 _�*,,� �,,/ 6�,,�< �� )��
,,���/ � 6 ,,�+� 
,,4c

     ,,�! 6a,,4% �,,/ �,,��� �
,,	 ] ��,,
� �� �,,�  >4� ,,	 @

     ',,($ @,,/�O� >,,��! 6
,,	 ��,,�4� JE,,! � ,,� ��,,�

�
   S�
 JH� 
���!     
,	�/ �2,	�� � ,! . S,�     G,4� �� G�,E`

    ��,,��! G�,,/ n,,�H�!&8    �
,,	A#� �� v,,] 1 ,,2E� �%� 

(WF4)(Weed free to 40 days after emergence) ����! % 

    Q.3 f��! 1 2E�(WIT)�E5
 )%�L! 
�� 6
���
 ��� . �\�

   A�� �rH� G4� �� �
        ��� �/ 6�%� ���4�] �rH� ���E$ �/ ���!

 hr� ��� %� � 6��L2��.

 �
	 A#� �� v] ��� �%�Days after emergence (DAE)

 QK	}� f��! @/�O� % 1 2E� �������!  i� �*4�H
 _�23c =�L!��  / Q.3��� <
Fig.7. Comparison of weed free and weed infested periods on sunflower height

Q
� 

��

5! 

�� 

;

��
(

W
ee

d 
nu

m
be

r (
pe

rc
en

t o
f t

ot
al

)
 �

�� 
:/

�23
c 

=�
L!�

�
)

 2
��

2��
�

(( Su
nf

lo
w

er
 h

ei
gh

t (
cm

)

Archive of SID

www.SID.ir



" ��� '($ 1 2E� ��� �/ 6�%� G��5!"...

١٦٠

 �
	 A#� �� v] ��� �%�Days after emergence

 QK	��6�%�  i� � / hr� x+�	 / Q+�
! ���

Fig.8. Effect of interference periods on leaf area index (LAI)

q�$ XY5 \N��:

   % @,,/�O� 6�%� 1�,,C f%�
,,!�/ � ,,/ hr,,� J��,,�

   '($ D�+ ��% J4�A3�      �%
,� ��A,�
 �/ � � ���&� %

 
	 6
���
) QK	�.(

     �!�/ ��
5! J4�A3� �/)       � ,� ',($ % �,$��� 6��< (� �

              J4�A,3� � ,/ hr,� x+�,	 Q,� 
E`  � hr� 
��%

�
             6�,�< 6a,4% �,/ �!�/ D! � / hr� x+�	 ��% 
/�4

  �
 J��� �$���
/�4 .      ��4 I @�(e _\I  �  / @/�O�

   �A2E��23 ��!�3)PPFD (      D�+ 6��
 w��! @4��� �� %

            � ,/ hr,� x+�,	 �/ S�H2*
 ��C �/ � K(�$ �
���!

   @�� 6
	 6��� @#*� .    �,	 G,4� @����   @,����c �,! x+

��� 2�u� �% M� �)Kroph &Spiters ,1998 (  �� 6��L2,��

�#*� � / hr� )Relative Leaf Area(   Q.,3 ��
,2/���
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 ���4� �� / �� 
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 ���F
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	 �<a4% G4� �� ��  
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          Q.3 ��
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	�

 �
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              �,
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Fig.9. Correlation between weed dry matter with oil yield


�(�"/�(0
             ��,/%� QO�
,� ��,HrE
 �� n�H�! G4� |4�2� �/ �I�! �/

  �,,,,(� 
 �� 1 ,,,,2E�&���8  �
,,,,	A#� �� v,,,,] �%� 

)     s��
� G23 4\] �/� % )��*,+ (      1 ,2E� ��,/ D,4 %  �� 

  �,�` �(� 
�       �,< / |E,] �,! )    s��
,� �,/�� % )��*,+ (

 ���� )�% N . �
 ��;�!      "�,�� / nC�E
  4�� �� / ��	

            ��,��%� �,I�� "�,�� / �,4 �$��� 6��< �z���E3 �(� 


  
	�(GDD)  ��	 Q�$  .     G��5! �/ 6�%� G4� �� �!��; ��

6�%�      S� % �� < f��! ���.2O� ���2�c ���   G,4�  <� G�E`

� �%� n,,,,,�H�!  �� % 6�,,,,,�< G,,,,,4� ',,,,,(27
 f�,,,,,O�

  0��� �,,/ |4�,,2� �� ,,< p� ,,I� A,,�� ',,(27
 nC�,,E
 � ,,!

@�� �/

c 
���+.

/��R>5�j5
          )�,H�H�! 6�:2*,4� ��,E����% @4 4
,
 ���K�� �� 

   ,/ � I% / ���%���  �     �,��� J,7/ 6a,4%   �� �,Ee%� ��,�

       ,! �� �� ,�! 6�:�,��� ���%a] @�%�5
 �� I�g  �,I��/ G�


  � ��,,,,,,Oc ���,,,,,,K�� A,,,,,,��% �
,,,,,,���  ,,,,,,2�

   �,,,,,,,,,4A�! 6�:�,,,,,,,,,4�
�c �� ���,,,,,,,,,����K�� % 

�,,,,,,,,��� J,,,,,,,,7/ G,,,,,,,,e%��,,,,,,,,Ee%� ��,,,,,,,,�

   % �,,,,4�! �� ����� �,,,,; S��,,,,+ ��� ,,,,� % � ,,,,� 

��	 �
 ���A:��u� ������; ���H
 G4� ���! .

�&�`�5� &��� r$� �References
��2��.%.�4��%����"�.@���.����. '($ �z����� � � ��� .��I ! : �
��
 �������.b.=% . �K`�,� . )����,2��


��
 ���:���� ���I.�&8��L; .

 f �������	 .��}~ .                 ��� :/�,23c � ,K�$% D,4z���3��
�4A�3 )��;�.,+  ,/ @,/�O�  i� ��� / % ��� �/ 6�%� G��5! .

�� �! 6�:����� @$��� 
	�� ���E	��� �
�� ��4�] .

 $� ��,,	.��.b % � ,,L�
 .6�,,E] ���,,E4�  .��}� . % D,,4z���3��
 )��;�.,,+ �,,+ /  ,,/ �K�,,+ JE,,!  ,,i� �,,�� /

 
(I t�\/ % 1��� �(�
 t��� :/�23c � K(�$ �� 6���	 � . 


,,E(]��.1�.��.f� %.�,,/.
,,���%� D,,
.��}� .�\,,/ �z�,,��EK!.�,,�I ! :�,,�� 

 ,,�.�. t
��,,
 ���:�,,��� ��,,�I )����,,2��

�&8��L;.

����<M�� . ��,]    �,� �] ��,/ ��c� �c  .�� .   Q�,�
��}�.    �,$��� ��,���< �z�,��4A�3. �,�I ! :  �,�� 

 ,�.� .=% . �K`�,� .

 
��
 ���:���� ���I )����2��.

Chubb. W.O. and C. Friesen. 1985. Wild oat interference in sunflower. Can. J. of Plant Sci: 65:219-225.

 G
e%

� 
� 

K(
�$

)
w/

 

 2


 �
� 

f 
<

(

O
il 

yi
el

d 
(g

r/m
^2

)

Archive of SID

www.SID.ir



" ��� '($ 1 2E� ��� �/ 6�%� G��5!"...

١٦٢

Cousens. R. 1988. Misinterpretation of results in weed research through inappropriate use of statistics. Weed 

Res. 28 :281-289. 

Crotser, P.M. and W.W.Witt. 2000. Effect of Glycine max L., canopy characteristics interference and weed free 

period on Solanum ptycunthum growth. Weed Sci. 48:20-26.

Curran, W. S.,A. Morrow and R. E. Whitesides. 1981. Lentil (Lens culinaris L.) field as influenced by duration 

of wild oat interference. Weed Sci. 35:669-672. 

Dielman A.,A.S. Hamall and C.I,Swanton, 1995. Emperical models of pigweed (Amaranthus spp. ) interference 

in soybean (Glycin max L.). Weed Sci. 43:612-618. 

Hall, M.R,C. Swanton and G. W. Anderson. 1992. The critical period of weed control in grain corn. 

(Zea mays L.).Weed Sci. 40:441-447. 

Hani, Z; D. Ghosheh and M. James. 1994. Influence of Sorghum halepens interference in field corn. Weed Sci. 

44:879-883.

Johnson, B. 1971. Effect of weed competition on sunflower. Weed Sci. 19:378-390.

Kroph,M.J.and C.J.T.Spitters.1991.A simple model of crop loss by weed-competition from early observation of 

relative LAI of the weeds .Weed Res.13:501-579.

Maclachlan, S.M; M. Tollenar and S.F. Swise. 1993. Effect of corn induced shading on dry matter accumulation 

and architecture of redroot pigweed (Amarauthus retroflexus). Weed Sci. 4:563-573. 

Nito, G. H., M.Abrond and J. T. Couzales. 1969. Critical period of crop growth cycle of competition from weed 

management in agroecosystems: Ecologies approaches (eds. Alterism B. and M. Libmay) CRC. press. inc. 

Baca Raton. Florida, U. S. A.

Nittaya, H. 1991.Weed competition and chemical weed control in sunflower. AGRIS Intl., bibiliographic 

situation Bankok. P: 88 Leaves. (1995-96)

Sarno, R. and R. Clbella. 1992. Correlatoin between some yield factors in sunflower. Proc. of 13th Intl, sunflower 

conf. P: 360-379.

Singh, M; M. Saxena and N. I. Hadad, 1996. Estimation of critical period of weed conrtol. Weed Sci. 

44:273-283. 

Stevan, Z. and J. Swanton. 1994. Interference of redroot pigweed in corn (Zea mays L.) .Weed Sci. 

42:563-573. 

Swanton, C.J. and S.D. Morphy. 1996. The role of integrated weed management  (IWM) in agroecosystem 

health. Weed Sci. 44:437-445. 

Thakut, C. 1993. Scientific weed management. Syndicate Publication (India) Patna. 

Van Acer, R.C.; F. Weise and C. J. Swanton. 1993. Influence of interference from a mixed weed species stand on 

soybean (Glycine max L.) growth. Plant Sci. 73:1232-1304. 

Vizantinepiylas, S. and N. Kateransis. 1998. Weed management of Amaranthus spp. in corn. Weed Tech. 

12:145-150. 

Archive of SID

www.SID.ir


