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A survey of natural weed population interference in wheat crop 
in Mazandran Provience
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��                 ( ����1 H� 9��� ���"��1 $���  ( $�,0�1 Q�&�� ��*
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  VP �H( O�&,�$P&)   ���1 )   H�" U�� n��D �% (  9�F�\P

���* ./%�%   ���i@ $��G�1��k �&�����1� H� /%�m,���� ���) ���"

(Linear Multiple Regression))�   $�) t&��^� .;  ���

  �&���������q	.���)��� 9�F���\P ( �%����  � ( �(�% �����"

�(�) $�G&1    �G��* $�!5�P �� .      ���G H� �&���� 8�!� $�)  ��5�0�

  ����MSAS �!%�1 /%�m,��  .9" $��[ �&���1� H� 8��k ��

)���* $���!51 /&���[ 4�4 /�G(�(Forward Selection) ( 

 �!� �&���1�(Ridge Regression) )  
�G�i�� ( �_�v�

��KK    
�G�i�� ( ��KK (         ( u����� +��� n��^,G� .�-'

 ����s,� V��! H� �,;���) �����) �&�����1� u!����v |��?��P

  A\,F�) U�� $G&1 H�"  (  ��* /%�m,�� .     N���&�) ( 9 ���P

��,0�1 ���� ��C' A!��P %�&� A\,F� ��"��s,�.

  ���) $  ���� 8�) .)���$G&1     H� t&�^� .;  �% ��

MH� %&) Q���� 
�* /%�m,�� �(Hashem et al., 1998)  : 

)�(nNnb...2N2b1N1b0bpW ++++=−

%&* $,0�1 ��G �% t&�^� .;  �% $G&1 (% �1� :���:

xNxb2N2b1N1b0b1W +++=−

M �% $   ��

b0 =    ���) ( ���� H� ���       ����]�" $,F�)�( ��s,� ���\� �1

*�) �m� �)��) A\,F� ��s,� ��5�� $  
�

b1= ���S� u!���v$��G&1  Z%&��@ ���) +(�) �(�% .��)���

$G&1��(


b2=         +(� $G&1 �(� �) �(% $G&1 �S� u!�v)    8��) .�)���

$G&1��(


bx=9 ��P A)�\,� �S� u!�v
$G&1 (% ��"

N1= 
+(� $G&1 9 ��P

N2= 
�(% $G&1 9 ��P

Nx= A)�\,� �S�N1 (N2 


   �M $) $'&P �)  $ W    P&) VP $G�% �H(      ( /%&�) ���1 $

   j)�P ��s,�







=−
W

11W         ��! N��&�) �) /�* %�! +�� �% 

 $G&1 9 ��P         ��% t���P�� ����� +&?��� ( H�" ��"%  �% 


   
+(� A\,F�� ��s,� �&���1� u!�v �%&) .��� 
Q�&�

 Q������sPW-1  .���� 9�\,F��� �& C��� ����s,� Q������sP ���) .

        u'&� H�" U�� N��&�) 4!�50� �P���� $)  4!�50�
W

1

    4"�  �! (W �� %&* .       9��	#P A�)�� r&v&� 8!� 8!��)��)

  $����P&) �����	P ������)  �������1 �����"(NW) �����  �����*�)

) �1�G��%H�) �S� .(          ���s,� u!���v 9�_�� $�  ���]�" �%

       N��&�) �% �;!�50� $G&1 �" 
��*�) U��^� A\,F� ( j)�P

   4"���  u��'&� H���" $��G&1
W

1
  4!�5��0� :�����5�� ( W

���� %%���1).����� Q����S�) ( 
�G�i���� ( �_���v���KK;


�_�v���Y�(Hashem et al., 1998; .

      �% $��  9 ����P ( $��P&) V��P $��G�% �H( 8���) $��i)��

 z����%�#�)� (    x���B� �&G����� ��&����� $���) /����* /%�(M

B�	��� %�(Reciprocal Yield Law)���G��� /����* ��� %&

�
�
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(Radosevich and Holt, 1984) .     ��" 9-�� %�(M��) ���)

    ���_5' 8�����P u!���v H� 5���G +���� �% ���"��s,� H� V��!

(Partial R2)�* /%�m,�� ) 
�G�i�� ( �_�v���KK.(

ij- ; Z��32
          �&����1� 8����P u!�v ( �i@ +�	,
� |i� $F!�\�

( )2R     N�����&�) ( 9 �����P �&, ����0 (% ����) $���i)�� �% 

U�������" ����"���� ��;��G 
H N����&�) y@���* $��  ���"%

      .���� ��%�&��@�) ��PR���) .���% H� 4!����HM 8��!� �%

) +(�'� .(

 ��(�G�%�(Odonovan, 1994)�G��;G 5�� �H( $  %�% ��

 U�� V;@        ���,-) y@��* 
�M 9 ���P $�) .�F�G H�"

          zi���( $�) �����H /���1 %�B�	� 4"�  �%�% ��;G ���)

�� H�" U�� �) .)����*�).

+(�'�}���1 $P&) VP %�B�	� xB� +�� �% N��&�) ( 9 ��P y@�* (% $F!�\� 

Table 1. Comparison of two indices in density and biomas in a single plant

reciprocal yield of wheat model
8���P u!�v �&���1�  +�	,
� |i� �i@ Q�#)�� 8�]G���

Partial R2Level of probabilityError mean squares
                               Q�m�Traits

0.6510.41030.121399 ��PDensity
0.9900.00250.02170V;@ �H(Dry weight

U�� �S� $  �* $�
�� �!�,G $) $'&P �) $) H�" ��"

 ( �*� �) .��� �S� ����% ( �1�G��%H�) $,�% (%

 ���1 $G�% %�B�	�) u!��v .��� $) $'&P �)

�&���1�(�� 9�F\P 
 �G&*) +(�'� .( ��,)� �%

�� ���1 $) 7�#,� �&���1� u!�v $  %�  ���) ��&P

)22�/= = + 1β ( {�5) u!��v �!�� $) .�FG ( /%&) �P

$G&1 �(�% .)��� �,;�) .�	"� H� ��;G 8!� ���1 ��

.)��� �!�� $) .�FG��"$G&1 8�)  �) /��1 8!� ��

U���� H�" ��"�*�) .����B	" ( 9*�"

 (Hashem et al., 1998)�G ��#��i� �% 5��;  $� t&�^� .

 �(�% .)��� $  ��,0�! .�% $��,G 8!� $) 9�k ( ���1

$G&1�� �% ��,;�) ��SEP �� �P %�% ��;G ���1 %�B�	� .0

$G&1 8�) .)���9�k ( ���1 �� . $) $'&P �) 
�!�,G

 ���1 $G�% %�B�	� �) �1�G��%H�) 9-� 8!�,;�)

%��% TR&! ( V��	�* zG&1 (% $) >�?,@� . u�i� 8!�

 t&)�� �&���1� u!��v ��FG �%&) {�5) �) �-�P $G ��

 $G&1 (% 8!� $)) �!%�\��<K/= ( �<�/= ���) u�P�P $) 

TR&! ( V��	�* (�� ��FG 9-� $B�) 
%�  ���) ��&P

�M  �% �" 8���P u!�v $) $'&P �) 
%�B�	� 4"�

) �!%�\����/= ( �=�/=u�P�P $) ���%  ( 8*(� 5�G

��%&*.

$G&1 &o� 5�G n�5�� ( �!5�	P�M 8��k 9" �!�"

 Vk&  �&���1� u!�v ����% $  ��,F") u�P�P $)

=�</= ( =�/= ( .)��� �% ��G� 9-� () 8���P u!��v �)

=��/= ( =��/=(%�&� +�� u��D �% 
�� ����) ��*�) .

 .�% $) 9-� ( u!��v ���\� A���P ( $!5�P .-'

$G&1 H� /��M H� 
A@��P ��!M�0 �% /�* %�! ��"

Z(��* /%�m,�� �m�,^� ��" . �P�&� �% +��� ��&�� $)

( V��	�* H�" U�� (% ���) �"��1 +%�#� .�FG $ 

�� t���,�� 
%%�1 $����� TR&!��G �% �) $  %&*

1��k 8,0� �!%�\� �1���/= ( ��</=) u�P�P $) $ 

+%�#��� TR&! ( V��	�* �"��1 ��"��*�)( �%

U�� �!�� �) $F!�\�%�! $G&1 (% 
H�" ��" ( .�	"� /�*

���1 �) .)��� �% ��,;�) 4\G��*�) $,*�% .  8��k 9"

$  n�5�� ( �!5�	P�M u!�v ( �&���1� u!�v �!%�\�

8���P $) 5�G 
��,*�% �Bk&  8!�,	  H� 7!�I 8�	"
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��'/��	* 
9��[ �
 5�!�[efgh

��E

 �"��1 +%�#� ���\�)===�/= ( ==�/= (�G%�) 9-� .

 �% ( �*� A?0 +&I �% $P&) VP V;@ �H( O�&,�

 �% 5�G TR&! ( V��	�* $G&1 (% ���) .*�%�) ���H

$G&1 �!�� �) $F!�\� ���1 �*� /�G��%H�) H�" ��"

)�!5�	P�M ( n�5�� ��G�� ( �(��[ ��&F�� ��P�) H�

���  �) +(�'�.(

"�1�!% H���]!% 
�� 5�G  $G&1�" %�  ���) ��&P

 +�s*� �� �?^;� ��o0 �,;  VP O!��* �% ����H

�� �,;  ��k O!��* �% $  �"��1 $G&1�" +�
 
�� 

 H� 
��  +�s*� ��,;�) ��5�� $) ( �P%(H �� �o0 8!�

 %&) �"�&@ ��%�&@�) ��PR�) .)��� Q���

(Spitters and Berg , 1982) .

U�� �-�P $G V��	�* ���,)� H� $  %&) �H�" 

$G&	G �!�� �) $F!�\��% ��,;�) V;@ /%�� j	�P ���%�)

U�� �M $P&) VP �H( O�&,� $B�) 
.*�% H�" ��"

$G&1 �!�� H� �*� A?0 +&I �% %&) �,;�) H�" ��"

) AB*� +(�' ( �.(

           ���* ���* $�
�� ( �;!�H �*� ���,)� �% �0�I H�

%�����1 $��G�)  .��0�!�% H� ���#) :�%(���
KK�H(� z��'�%  (

           .��� $�,0�1 ���� %&@ ���\� �� ��
 �% TR&! N��&�)

)  AB*�(         $�) $�'&P ��) ( 
   8�!�        �,;��) .�)��� .���)�� $� 

  $) :����D TR&!            �% �M $;�!� �,;��) .�)��� �!��G�&P A���%

    �� ���1 $;!� �) $F!�\�         ����\� $�) ����1 %��B�	� 
�*�)

   SE�P .�P �%�!H            .��� $�,0�1 ����� TR&�! ��) .�)��� ��

 +(�'�})  N��&�) A\,F� ��"��s,� ( 
���1 $P&) VP �H( xB� $,F)�( ��s,� $  ���� �% 
�&���1� u!��v %�(M�
U�� �!�� ( ���1�� .*�%�) ��]�" 
H�" ��"��*�)

Table 2. Estimating of regression coefficients, in a model that the dependent variable is reciprocal for weight of a 
single plant of wheat seed, and also independent variables of wheat biomas and other weeds when harvesting

 ��&	#� $G�1��k �&���1� Z(� �!� Z(�k=0.1
Usual multiple regressionRidge method       ��s,�Variable                                        

 ��FG 9-� u!�v ��FG 9-� u!�v
Partial R2Coefficient Partial R2Coefficient 

}-174.738}0                 ���� H� ���Intercept                       
 �1�G��%H�) �S� ����%

Inhibitionary Effect
(2) +2.126**0.236+0.551**���1Triticum aestivum

0.013(1) 0.133+0.497**V��	�*Rapistrum reugosum
(2) +1.236**0.104+0.491**TR&!Avena fatua

0.106+175.184**0.092+0.304**V���1Stellaria media
0.643+21.560**0.064+0.027**V��[Convolvulus arvensis
0.031(1) 0.025+0.023**9�kLolium sp.

(2) (1) 0.011+0.020**n�5��Veronica persica
0.0009(1) 0.014+0.019*$���%Artemisia sp.
0.108(1) 0.001+.0013**$)�1 �%��Phleum sp.
0.031-58.716**0.0002+0.001**�����!(�Cyperus sp.

 ����% �1���  V!��P �S�
Stimulationary Effect

0.032(1) 0.104-0.478**��@Lathyrus aphaca
(2) (1) 0.090-0.254**�!���� �]� Cirsium arvensis
(2) +3.84**0.074-0.055**$	��Chenopodium album

0.032(1) 0.041-0.026**����� U��Phalaris minor
(2) (1) 0.011-0.019**��@Lathyrus annuus

)� : (.��"��s,� �!�� H� �i@ u� �P Q�&� $) /�* %�! ��s,�     .(1) : This variable is one linear function in according to the other variables.

)� : (.�� /%&�G $����� A)�� Z(� 8!� �%    .(2) : In this method wasn`t capable calculate.                                                                          

* ( **��#� u�P�P $)   +�	,
� `&i� �% ��%2 ( �              . %* and ** significant at the 5% and 1% levels of probability , respectively.       
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 +(�'�}.�FG  +%�#� ��"�H( O�&,� 
�"��1�% $P&) VP V;@�H( 8�]G��� ( �*� A?0 +&I@ $G&1 V; ��"

.*�%�) ���H �% �"��1

Table 3. Plant equivalent ratios, average dry weigtht of a single plant during growth season and also average dry 

matter of species when harvesting
 9 ��P O�&,� �H( O�&,��FG  . �H( O�&,�

 H�" U�� ���H �% V;@+%�#� $P&) VP V;@/��1
�% .*�%�) �"��1 A?0 +&I �%

 .*�%�) ���H �*�
Mean weedMean dry CropMean dry Plant
density at weight at equivalentweight per

harvest time
(Pl/m2)

harvest time
(g/m2)

ratio
(g/g)

growth season
(g/pl)

�2�./��
 (-�H� 
��2��+ �- 1�0
Plants with high competition ability

3695.351.680���1(Triticum aestivum)
3.516.1550.1330.224V��	�*(Rapistrum reugosum)
29.596.2150.1190.201TR&!(Avena fatua)
0.53.420.0610.1039�k(Lolium sp.)
40.2650.0290.050V���1(Stellaria media)

22.53.9520.0160.028V��[(Convolvulus arvensis)
�2�. �? (-�H� 
��2��+ �- 1�0

Plants with low competition ability
-2.4500.0070.013�&�0�0(Euphorbia sp.)

5.5-0.0040.008n�5��(Veronica persica)
6.51.8650.00040.0008�!5�	P�M(Artemisia sp.)

�2�. ���. ��� ����? S��j+ 1�0
Stimulator weeds wheat growth

27.526.155--x!�R�0(Phalaris minor)
32.5 61.17--��@(Lathyrus annuus)
4.378.37--��@(Lathyrus aphaca)

17.775--�]� (Cirsium arvense)
41.115--$	��(Chenopodium album)

) 
�%���B"% �#G������K< .($��,m1 $��  �&��I ����	" ���*

        .�0� �% � ��G� 9-� n�5�� ( �!5�	P�M    ����1 %��B�	�

$,*�%   ��G�)   +(��'�(      $�) $�'&P ��) �        $�  �!�o�0 $�  8�!�

1�"���� +�s��*� $��G&���) ���� ���� u�����,� �M �H( ���*�)

) 
������B	" ( 8��BG����0��KK(�"����1 +%���#� .�F��G ( 


   $G&1 (% 8!� ��G�)===�/=   ( ==�/=(       /��* %��! 4�\G 


�\i��.��.

    U���� ���*� �&��]�� ������) 8!��)����)  H���" ����"

)AB*  ��"�  
�   ( � ( �� ��;G�"%  $�G&1 $     U��� ���"

   � ����1 $����5� �% %&�'&� H��" ��� �  /(���1 (% $�) ��&��P

*� ����%��  ��/�P&(Earley Competing Species) ���) ( 

(Late Competing Species)  9�F\P ��%� .G&1��$   ��) ���"

  �����1 %���B�	� ���) ����,	  ���S� 
A@����P ����G� Q����

$,*�%        ��� $�G&1 8�!� H� 
��G�         ( n�5��� 
�&��0�0 $�) ��&�P

5����	P�M %����  /�����*� ����!) AB���*�(�����,)� �% $���  
 �

$��G&	G �% ����( �,;���) :�,�F��G V;��@ /%���� j��	�P ���%���)

    ��,*�% �	  N��&�) 
/�(% ��-,G� . �) x[     ��(% $�) $�'&P

           
N���&�) ��(% Q�&� $) ���� /��1 �*� �) ���P /�P& 

 �M 9-�      ) ��G� ���1 �) A@��P �% �"  $  ��� ��G ���� . �%

   $�G&1 $  ���
        /���1 u���� ��,;��) Q��� $�) $�  �!��"

 /%&) ����H  ��,�*�% %�B�	� 4"�  �% ��PR�) 9-� 
�G� .

U����   H� ����P���� $,���% 8��!� �% $��,0�1 ������ H���" ����"

     ��@ ( TR&! 
V��	�*)  AB*� .(    ����,)� H� /(��1 8�!�

$��G&	G  |i��� ���
�( �% �%���!H V;��@ /%���� H� ���%���)
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Degree days after plantingدر�� روز �� از آ��� 

 ?188Bات وزن ��� ?� @7?� <=>م، �+:�89، 372ف، 3�4ر�2 و �+1 در در�� روزه�ي .-,+* �� از آ���-�١'& 

Fig. 1. Growth pattern of Triticum, Rapistrum, Avena, Phalaris and Lathyrus per plant in the 

degree days after planting 

� و STU در در�� روزه�ي .-,+* �� از آ���-�٢'& :+V ،�T8� ?188Bات وزن ��� ?� @7?� <=>م، <=>.�، 

Fig. 2. Growth pattern of Triticum, Lolium, Stellaria, Convolvulus and Chenopodium per 

plant in the degree days after planting 
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�D�

� ( /%&) ��%�&@�) �*� /�(% ��-,G� �P .)��� 8!� �0�I H

�M ��FG 9-� �) .�#��( 8!� ( $,*�% �(��P ����H /��1 �"

 %��% 7)�iP %�B�	� 4"�  �%) +(�'�.(

U�� H� �(% $,�%�M A@��P $  H�" ��" ���1 �) �"

 �! .��� 4\G ( .0�1 ���� ����) %�&�

V!��P �1��� (Stimulation) ���1 %�B�	� �)

,*�% ��@ H� $G&1 (% H� �G%&) Q���� ���

(Lathyrus aphaca and Lathyrus annuus) �]�  


�;
((Cirsiun arvense)$	�� 
(Chenopodium album)

 ����� U�� ((Phalaris minor) . ( .��� Q��S� %�&� �%

V!��P O�&P ���1 %�B�	� ( �*� �1��� 

$G&1��"Chenopodium album, Cirsium arvense

(Phalaris minor���'������� ( A�������G������������(�����

(Gill and Sandhu, 1994)-) ( ������P�����B	" ( ����� ����

(Bhatia et al., 1984)/���� �-)�;� �!�,G $) 5�G�G� .
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.�� ���@ ( $G�1��' .�� ��� `�i� �� +�&�� 8!� ��&P

$G&1 $  %� %�B�	� .0�� u'&� �Sa� �&I $) $  �!�"

/�* ���1$G&1 �) ��)�\,� Q��S� $k H� 
�G� ��"
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Fig. 3. Growth pattern of Triticum, Euphorbia, Veronica and Artemisia per plant 

in the degree days after planting 
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U�� �!�� N��&�) A\,F� ��"��s,� ( ���1 ( H�" ��"

�*�).

 +(�' H���� t���,�� $  %&* :

U�� (U�� ���	P �) 
TR&! %&@ 5�G ( ���1 
H�" ��"

�M u!��v .��� $) $'&P �").��� ( �1�G��%H�) .��


$,*�% TR&! �*� �)�G�.

n ( �&���1� u!�v 8!�,1�5))2<�/= (+( 8!�,;�)

 9-�)�=Y�/=���%  (
A@��P +�� �% U�� $) t&)��

.�� x!�R�0 H�" .%�! $G&1 u!�v .��� $) .!��� �)

�� 
8���P u!�v ���\� ( /�* x!�R�0 $  
.m1 ��&P

�% H�" U�� 8!�P�Sa�.�� /%&) TR&! �*� 4"�  .

l ( $G&1 9-� ( . ��;� ��5�� $  �P�&� �%  $�  �!�"

 V!��P 4\G    $,*�% ���1 �*� ���) �1���   V�!� ( �G�

     ������G� TR&���! ������) ����*� /����G��%H�) ��&����� $���)

���� $��m�p(  x!�R���0 
9����  �(���� V���BmP $��) �� ����� 

)�=Y�/=(% ����@ r�&��G� 
)��2�/=(% $	���� 
)==KK/= (%

  �;����
( �����]�  ()==KK/=(%;  Q���SE����P r&����	�� 

 �1���G��%H�))  �&�����1� u!����v .����� $��) $��'&P ���)

�M���" (  /���* %���! $��G&1 ����[Y�<�/= %����%%���1. $��)

 $G&1 �P����       $�) t&)�� +�� u��D �% $  �!�"   +(��'�

  $,��*�% �����1 �����) �1�����  V��!��P 4��\G
���G� 8��!�

$��) �� .���#�&� �1���G��%H�) ( A!���#P zi����()�%u����D 

     +(�' $) t&)�� +��� (         ��B! ��&��� $�) TR&! �*� �)

H�  $�G&1 8!�P�Sa�         ����1 ��*� 9
�5�� ���")   +(��'� (

/%�  ���[�G�.

' +(��} N��&�) A\,F� ��"��s,� ( TR&! $P&) VP �H( xB� 
$,F)�( ��s,� $  ���� �% �&���1� u!��v %�(M�) 

U�� �!�� ( ���1�� .*�%�) ��]�" H�" ��"�*�)

Table 4. Estimating of regression coefficients, in a model that the dependent variable is reciprocal for weitht of a 

single plant of oat  seed, and also independent variables  are wheat biomas and other weeds when harvesting
� ��&	#� $G�1��k �&���1� Z( �!� �&���1� Z(�k=0.01

 Usual regression methodRidge regression method ��s,�Variable
 ��FG 9-� u!�v ��FG 9-� u!�v

Partial R2Coefficient Partial R2Coefficient 
}+1.6970        ���� H� ���Intercept

0.237-0.1180.608+0.592����0 U��(Phalaris minor)
(2) (1) 0.416+0.591$)�1 �%��(Phleum sp.)

0.011(1) 0.106+0.392�����!(�(Cyperus sp.)
(2) (1) 0.016+0.250�;
( TR&!(Avena fatua)

0.548-0.180.029+0.195��@(Lathyrus aphaca)
(2) (1) 0.007+0.175$	��(Chenopodium album)

0.001(1) 0.007+0.175�!5�	P�M(Artemisia sp.)
(2) (1) 0.007+0.175�;
( �]� (Crisium arvense)
(2) (1) 0.012+0.154V��[(Convolvulus arvensis)

0.051+0.0520.196+0.132��@(Lathyrus annuus)
(2) (1) 0.027+0.129V��	�*(Rapistrum reugosum)

0.201-0.040.007+0.111���1(Triticum aestivum)
)  � : (�� U!�#P �"��s,� �!�� H� �i@ u� �P Q�&� $) R�) ��s,�%&*.

(1) : This Variable is one linear function in according to the other variables.

)� : (.�� /%&�G $����� A)�� R�) Z(� H� .(2) : In this method wasn’t capable calculate.                                                                                
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