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    TI��2 '� h3��! K	M %� ��?	� ���#�$ ��� TI��2 ����!� �� ������ K
��* '� h3��!  ���
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�! �M�� )  A�M� .(  , ��X� /�a>�)!           ��=?	� \3	"�
� '+Yj K	M <%��,� �� 'I 4"� <��� \�?

�3� ���3S ��?	� F	, '@3��! ������ K
�* ��M�� )Panton & Baker 1991 .(    &=
� '=� '=�32 ��

 TI��2 '�5-!  �� ���?	� �	`�2 ���#�$ ���i! ���  '23� ^2 ^
_3>3	� # ���H��� ������ ���

   TI��2 '� 4X-, ���
   '�M�� ���
 ��� �,� .%�              �=��� �=P, %� L
�=!%1 ��=N,� [
��M 'I �
�N,1 

                      %#�=� �=P, %� F=	, �=j�S A�=?! # �3=� \�-�
 L
�!%1  �" #� �� �� �%�#�?I ������,

                    4=�� '=� �=0�@ %� # 4=M��, �3=�# L
�!%1  �" #� �� ��
���	� # /�01 %� �M�, /���-S

 %� �
�,��� \�F	! L
�F0�E� '�  #�  �" �� ���	�	! ����� ���	�	! �#�  �" � &	O,�	! L
�F0� 

       ]�X
�(2 %� �3?I �� ���
 ������E            �=� �>�=� '=�  #�  �="�� &2 �B        �	="� �#�  �=" �� &=2   
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)2003 Anonymous .( � �:>   'N	�, �     ��#�  �" L
�!%1 �� ���
 ������ L
�F0�   ����=�� /��=�

        40�
 L��I ���
 ����� ��  �" &
� �� ���#�$ .       1 4="�� �,3	="�
� K
��=* '-
�(!  %� <�=!

             3
 \#�� 4���� K
��* �#�  �" �� 'I ��� \�?, ������ ��� �)S /g��a! ',    \#�� # ��

3
 ',    �,�3� ����� ]�X
�(, ���
 �� �� . # ',�� ������ ��� �� ���#�$ 'I ��	`�2 ��O
� /��X� '�

  ^
_3>3	�              9�3S ^
_3>3	� # ',�� ������ �� ���
 �3S �	`�2 �� ����� 4"� '�M�� ���
  <�3� 

4"� .        ����� &	
�=; ���3=@� %�=	, 4�� '� ���#�$ �/v. &	� �� 'I �,�(�a! \�((+! %� �S��

     �====! ��====�
 '====� 4X====-, ��2g�====� ��====?S '====� A====�+2 /��====� �====M��  

 Barenes and Putnam 1987, Chase et al. 1991) .( ���#�$ 4���� /��� L
�F0� KX" �!� &	��

       �
��
 �#�  �" '� 4X-,  #�  �" �� .�,             4="� <�=M 9��F=
 F=	, x�=I '()�! �� '��?! Z
�  

)Atri and Baghestani, 2003.(  

                  '=23� ^=
 ����=�� /��� 'I ��� \�?, ���
 '� 4X-, ���#�$ �X-, 4���� 4	���� �"���

              �=�  ��a! ]�X
�(2  #�  �"�� ���
 ',�� ������ ��� �#� �� ���#�$�        �#�  �=" �� # '=23� 

   ��  ��a!�/�   4"� ���
 '23�  .         �=� �=O
� /��=X� '=��V/B   # E/B         K=	2�2 '=� ���#�=$  '=23� 

 �"��                   4="� '�=M�� ��=�
 '=,�� ������ ����� ���
 '23� ^
  ��a! ��`� �#� #  #� ��� .

 '23� ^
 �`� 'I ��� \�?, ���
 ^
_3>3	� ������ '� 4X-, ���#�$ �X-, 4���� 4	���� �"���

        �" �� ���
 ^
_3>3	� ������ ��� �#� �� ���#�$      ��a! ]�X
�(2  #�  U/8       �=" ��# '=23� 

 ! �#�a   ��  ���   '23�   4"� <�3� ���
 .     �� �O
� /��X� '��/B   # �        �� K=	2�2 '=� ���#�$ '23� 

 �" 4"� '�M�� ���
 ^
_3>3	� ������ ��� �� ���
 '23� ^
  ��a! ��`� �#� #  #� ���.  

  TI��2 'I ���
 �! 'Pkv! g�� Z
��, '� '�32 ��  =��i! ���    �#� ��=��I �	`�=2 ���#�=$ �

        4"� '�M�� L
�!%1  �" #� �� ���
 ^
_3>3	� ������ .         4=���� p3=HS �� '��=?! Z
�=�,

4"� <�M 9��F
 F	, ���
 �� AS��2 �� ���#�$ )Pester et al. 2000 .( 4	"�-k �!� &
� 4��

 �==! ����==�� \�3==2 �==P, %� ^==
_3>3	� ��==���� '==� 4X==-, ���==H��� ��==���� ��==?	� �==M��   

) . ( Koocheki et al. 1991  �=!  3H+! ',�� ���H��� ������ %� d�� 'I ����3! ���O
� \�	�

 4�-� �� ���?	� �3�, �L
#� <�#�  3@ �� <�	
 ��F�� %� ^
 �� '� L�2 &
���$3I ��M��

4M�� ���3S  3H+! ',��  # J�(> A�� ��N,� �� L�2 'I 4"� ��	`�2 �@�S '� �!� &
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 ',�� A	�?2���� �	`�2 'M3S �� ',�� ���a2 �� ���N	�, # ���� ) ( Koocheki et al. 1991   

  

 #���C�� ���
 '23� ^2 ^
_3>3	� # ',�� ������ ��#1�� %� Aj�k Z
��,   �! %� <��Y�"� 

������ ��� �)S  
Table 1. Results of economic and biological individual plant yield of wheat, using reciprocal 

yield model.  

Ww-� = a�B + b�� Nw + b�8 Nr 

Relative 
competitive 

ability 
(b11/b12) 

Maximum 
plant weight 

at no 
competition 

situation 
(exp(a10))-1 

Interspecific 
competition 

(b12)  
m2/g.n  

Intraspecific 
competition 

(b11)  
m2/g.n  

Inverse maximum 
plant weight at no 
competition situation. 

(a10) 

Dependent 
variable 

(w)-� 
  

2nd 
year 

1st 
year 

2nd 
year 

1st 
year 

2nd 
year 

1st year 
2nd 
year 

1st year 2nd year 1st year 
 

0.9 0.36 3.26 14.86 
0.0010* 
(0.0006) 

0.0044* 
(0.0004) 

0.0009* 
(0.0001) 

0.0016** 
(0.00001) 

0.3064** 
(0.0688) 

0.0673** 
(0.0527) 

Reciprocal 
individual 
plant weight 
of economic 
yield 

1.0 0.4 10.24 8.74 
0.0004* 
(0.0002) 

0.0015* 
(0.0001) 

0.0004* 
(0.0001) 

0.0006* 
(0.00001) 

0.0977** 
(0.0256) 

0.1181** 
(0.0137) 

Reciprocal 
individual 

plant weight 
of biological 

yield 

Nw # Nr TI��2 �O,�	� K	2�2 '�   �! ���#�$ # ���
 �� ���M.  

ns � ** ,*��a! /#�Y2 ��� �O,�?,  ��a! ����  o)" �� ����U % #� %�! ��M�.  

ξ�! ����,��"� d��+,� �O,�?,   �M��.  

  ���3�, %� <��Y�"�          ��=���� '=� 4X=-, ��=�
 ^=
_3>3	� ������ ��?	� �	`�2 F	, �)S ���

�H���   �! \�?, �� �� ��� )A�M8 .( ���3�, ��        TI��2 �O,�?, h3)S %� ^
 �� �)S ���   ��=�

  �! ���#�$ ���i! �M�� .           4=���� �	`�2 �O,�	� �O
��
 '� 4X-, h3)S &	� '�j�0    �=� ���#�=$

���
4"�  ) .(Atri et al. 2000  '=$ �=� 'I �3�Y! &
� '�        �	`�=2 �=M�� ��=?	� �=�,1 &	=� '�=j�0

TI��2  ���#�$ ���4"� ��?	� .A�M '� 'a���!8�! \�?, F	,   '�j�0 �#� #  #�  �" �� 'I ���

  �" �� K�)! &
� 'I 4"� ���H��� ������ ��� %� ���I ^
_3>3	� ������ ��� h3)S

4"� �2 �3�?!  #� .���  &
���  'N	�, <�M '�0�
 ��X�  ��X!   ��  �	`�2  ��
:; ��?	�  ������   
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 A�M�CTI��2 �`�   ���H��� ������ ����� ���#�$ # ���
 ���i! ���(C, A)  ^
_3>3	� #(D, B)  ��

  #�  �")g�� ( �#� #)&	
�; (L
�!%1 ./�3j '� �,3	"�
� /g��a!:  

(A): WW
-1 = BVD�/B + BB�V/B Nw+ BB��/B Nr, (B): WW

-1= ����/B + BBBV/B Nw+ BB�U/B Nr 

(C): WW
-1 = �BV�/B + BBBE/B  Nw+ BB�B/B Nr, (D): WW

-1= BEDD/B  + BBB�/B  Nw+ BBB�/B  Nr 

Fig. 1. Effect of wheat and rye densities on reciprocal plant weight of economic (A and C) and biological 

(B and D) yield at first (up) and second (down) experimental years, respectively. Relations were 

described by the regression equation: 

(A): WW
-1= 0.0673+0.0016Nw+0.0044Nr, (B): WW

-1 =0.1118+0.0006Nw+0.0015Nr, 

(C): WW
-1 =0.3064+0.0009Nw+0.0010Nr, (D): WW

-1 =0.0977+0.0004Nw+0.0004Nr 
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 A�M 8C ���H��� '23� ^2 ������ ��� (C, A) � # ^
_3>3	(D, B)   TI��=2 �� ��=�
    �=��i! ��=�

  #�  �" �� ���#�$)g�� ( �#� #)&	
�; (L
�!%1.  
Fig. 2. Reciprocal individual weight of economic (A and C) and biological (B and D) yield of wheat in 

different densities of rye at first (up) and second (bottom) experimental years. 
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    �" �� ^
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���(! '$�� �4"� '23� ^2 ������ ���� �M�� ��?	� \1 �O,�	� &	
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  ��X! %� ���) B�a(            �� '=23� ^=2 ��=���� �qI��=k ��� �O,�	� �,3	"�
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��M �� '23� ^2 )Wright 1981, Spitters 1983, Panton & 

Baker 1991 & Pester at al. 2000 .(    %� <��Y�="� �=� ��=��� �� ��
3�	I K-k �� ���
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 A�M�CTI��2 �`�   ���H��� ������ �� ���#�$ # ���
 ���i! ���(C, A) ^
_3>3	� # (D, B) �� ���
 

 o)" �k�#)&2/����� (  #�  �" ��)g�� ( �#� #)&	
�; (L
�!%1.  
Fig. 3. Effect of wheat and rye densities on economic (A and C) and biological (B and D) yield of wheat 

per unit area at first (up) and second (down) experimental years. 

Archive of SID

www.SID.ir

www.SID.ir


 ٧١

  �! ���
 l��F!               ���#�=$ /��=-S ��=M�� '�M�� �3�# ��?S L�2 %#��  ���k� '{,��$ �M��

  �3� ���3S ��?	� .      ��3=M �=! '�=M�I T=
� /�3j '� ���
 'I �(@��! �� ]�j3HS A�?! &
�

  ���� ���?	� �3�, .  �! �P, '�       �" �� ��?S '� �#�(! ���
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