
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! �"
# � $%&)()� (/+	#�,-./0 

�� 

1�234	+�� 5��6� 7�� 1� ��	�8 ���14 )Glycine max L.(�

��8��� )Sorghum bicolor L.(

���� 9�:�+ *;�8 � �	< �=	>�?�@�;
�	�)A B
!�� ;1��@��C ,+,���
D E� ��	:)���-

)����	
 ��	�� :�/�/�������� ��	�� :��/�/��(

�D�F& 

G� GC�4 	�1�234 @�8 H�
4 I+�,�� G�JK����� L	�2 � M+N�)��� ��	�4 OPQ �� 
� �� ;
���	�� 
	� G��,� I+	��A GR� 
� S�R��4 ��RT
�

���14 G���� ��8��� � 	+�� U�	
� 
	� �	� �� 5��6� 7���� 
� 
	�-./- �-./V �	W�R@�� 
���	�R� �DF�@�� �4	:�:E4 G��,��� 

D+�18 �1C� ,+1�4.7!	� 
�W)�;
1� Y�� � ��+�,�� 
	���.G� I+	��A Z��� G+	# [1� U)	< �� $+��J�	� L��\ �� ���	]4 $�	� 
	�

 D+�18 ��	�# ��1F4 G� .���14 ��� ��J�	� 
	�V^;.^;_^�`^	+�R� ��1�1J� �� G4�� ���1R4 ��� ��J�	R� �
	R�^;_;/� ;-V�� GR4�� 

1J� D@D! GJ�18 1T@ �� ��8��� ��1�.���14 L�12� G� ��� �	�@ a+	J@ �
�� G@�8�� 1� �1F� � 
�� ��8��� � 	+�� 
	� ��� ��� .I+�,�� 	�

 	4 	+�� ���14_^1J� �� G4�� �� ���14 I+�,�� 	� �)� ;��� �	�@ I+�,�� 	+�� �1F� � ��1�_^G�`^7R�	+ I�	R� �A �1F� � ;G4�� .	R�

 	+�� ���14 I+�,�� D! GJ�	� ��8��� �1F� � �� ,�@ .�� � ��8��� �1F� � �	�@ I�	� � I+�,�� U�414 G� ��8��� ���14 I+�,�� 	� 	+

D@��� .7�K@ ���14 
	�V^:_�`^:-V	� U�414 G� 	+�� G� ��8��� ��1�1J��� G4�� c/-�//^S��� 
1��1� 7�K@ ��D:� S+1J � � S+1J��� 

)(LERD@��� d	]Je� ��e G� �� .G"�J@ ;S+�1�	
� �� 
1�8 	+�� 5��6� 7�� G� ��! GR� 7�KR@ 
1J�R�� 7+,� 7�� SF � ��8��� �

D!	� GJ!�� 1f	Q G�)	g� 	� G�	�� h+�1! �� 	%@A i)	e 7��.

�N�� 
	� 
D��� :���14 ;��8��� ;	+��;5��6� 7�� 

G�D:� 

�� ���� ��  !"#$ �%� &	 '��()* �(+!* ,(-. �(� /
 0�($1

 '$ 2$�� 
!�3	
�4 &$ 	
 &	 
�5"67 8	&,��� / 0&9)$ �: �;��<

 �= '>%� ?� �= ,%#= 
!@A= B
�A+ �� C�&�� 	
 BD�/)E�/�E.(

'�&,(�& 30G H�@I / ?�J!K!�& L
�M� NOP �= B/Q7 �>;): R�&

 B�A= �)S+ 
&!($ 3T�U 3VG �)S+ 'W)X$ Y=�-$ 1& �Z�&,P 8	&
�=

 [�&9�& 3'�&�\����1& '(��+ H&	�;U [��� 3
�5"67 'O)� /

8	�6)= 3H��G ]("7 / �(� �(� C�&�(� 
!(@A= B�U^�(= / 1�(� 8

'7�6>_&,-+�$ &	 0�;(+& `(:�-$ �(��a� / �>%)= 8
�b>4& H�@I 

'$ L�@+
 ,-�)�.(c&�*  !"#$ �%�de!(:�$ 1& e!(fK R��(�

B!)� �:&  !"#$ ���� 8�� .'$ ���� g!+ R�& '�&	�(� ,+&!�

 ?(� �(= �;(��<$ 	
 Y=�(-$ 1& B
�O>(:& 	
 8�>%)= �>(�&
 '>%(�

,��=.h;$ R�& '$ �K�(+!* /
 �� ,��= �<)<P R�& 1& '��+ ,+&!�

 ?(((((� 1& B
�O>(((((:& 	
  !((((("#$ �%(((((� 	
 
!(((((_!$ 

E.9��@� B�f%+&
 381	/�%� B,5%+&
 3H���@+ iQj& / �7&	1 	�)%+&
 / 0&
�>:& 3	��
�>:& `)��� �= 

*:'5)+/�>5K& �;� 3H�@��5$ L!k;$ :yaegoob@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/,�+	# -./0 

�� 

'$ l�U 'W)X$ Y@-$ -+&!� �>(�&
 '("65$ �(K�P 1& '��_	
 ,

,-��=)Em/E�.(Y(@-$ n(��o 1& ,(�	 2$&!7 1& ���Ip$ B
�O>:&

 '$ 265$ ]"7 ,�	 [��� �= �q-$ ,+&!� 

�(* 1�(� 8��.R(�&

 1& B
�O>(:& �� ?)+�*	& �7&	1 / 	&,��� 81	/�%� B�*,�
 1& �$&

B
�A+ [(5O"7 �("6_ 1& '��)6)(� 8�� 	&,(<$ 24&,(P 	
 &	 �(�

� R56$'$ �)j! �= `:�-$ 	�);= 3,-� '$ �S+ ,:	)�.(

�;)+�5$ T	
 8&�= 8�S+ 2j& /
 	
 
�(5"67 
!(@A= 8�(�

�%� B,� �>��* �S+ 	
  !"#$ 8�� ,+& .1& H	�@7 2j& /
 R�&

 '>=�(4	 ,()K!� 2(j&)Competitive production principle ( /

'�,7�;(($ ,(()K!� 2((j&)Facilitative production principle (

,->;((� .8J!((K!�& 	
 B,((� �>U�-((� �)��((O$ 1& 2((j& /
 R((�&

 '$ V!;X$ �+!* R)= 	
 2=�<>$ �I& 
!_/ / ,+!� �(_!� �= &	 ��

 '$ 0�)= g�6>_& 	�>U�: �=,+	&
.'>=�(4	 ,()K!� 2(j& c�:& �= 3

'$  !"#$ �%� '+�$1 �)<�!$ ,+&!� 
	!($ Y=�(-$ �� ,��= 9)$&

1& &,((_ '��((� ,((P �((= �((+!* /
 1�(()+ H/�((O>$ �((� / �f�,((5� 

,-��=)�.(

�(= '�,7�;$ ,)K!� 2j& B,()$�+ 9()+ H,7�;($ B
�(: 	!(o

'$ 
!� .'$ r�O�& '+�$1 �K�P R�& �(+!* ?� 8,-$
!: �� ,>�&

�= �%(� 	
 �(f�
 �(+!* �M(:!� C)(X$ �())a� 1& �)<>;$ 	!o

 ,��= B,� '��+  !"#$ .�=�4	 �= '%-�&/ / [-� �*& 3R�&�=�-=

 / 

�* �q-$ �%� '>%� ?� �= �@;+  !"#$ 8�� 8�(��= �(�

 ,(� &!(U V!;-$ '>=�4	 ,)K!� 2j& �= 8���= R�& 3,-��= �>�&



!= .�("7 �(= 3
!� �q-$ H,7�;$ �= '%-�&/ / [-� �*& 'K/

���(((j �(((=  !((("#$ �%(((� 3'�,7�;((($ ,((()K!� 2(((j& �(((� 

,�&!U
!=)�/�(.

c/	 / /!(("�)�(��&�((� [�&9((�& �((= �((� ,((+
�� �	&9((* 

�((�!"7 e!*	!((: �((:& B,((� �>((:�� ��!((: 
�((5"67 1& 8&.	


1& e!*	!(: ��&�� [�&9�& �= �� ,�
�* s#%$ �f�
 '%�/D�

�/m���/�1& 0G 
�(5"67 3��!: 'K!o ]�
	 �>$ �� 	
 ��!= �

����%�:& �>��� [���)�.(,(-.  !("#$ �%(� [��$1G 	


 *	!(: `(:�-$ e�(4	& 
�5"67 38,-� �uK �= e!*	!: �4	 	
 e!

 �(= '>%� ?� 1& �>%)= 3 !"#$ �%� �(:& B,($G �(:
)E�.(

��!$ 0��
&�� / &����)E�('-M$ [�&9�& �(�!"7 / �(+&
 
�5"67 	&


 ?(� �(= �;(��<$ 	
 �(+&
 /�* �= H	v  !"#$ �%� 	
 &	 '>%(�

 B
�� �	&9* H	v ,+& .':	�= �5��$G L�6� 	
 �� �:& B
&
 0�%+

 e!fK �= H	v  !"#$ �%� �� 
 �(� sK�(U �%(� �(= �;(��<$ 	

H	v3�:& B,� �q-$ wW: ,P&/ 	
 �>%)= ,)K!� �= )�m(.x��(>+

 B,$G �:
 �= '($ 0�%+ ��!: / H	v  !"#$ �%� 1& �(� ,(-�


 '($ H	v '((W)X$ Y=�(-$ 1& �6;((4 0G ,((+&!�)3	!((+G
&!(($ / V

'�&�\ (B�A= 
	!$ &	 c�>(:
 	
 �(� Y=�-$ 0G �� ,�
 	&�4 8	&
�=

 &�(4 ��!(: 0���)* �>(�&,+ 	�(= �(� ,(+& �(= �(A+G �")(:/ �(>��* 	�(�

B,%+ ,+&)EE.(
�(5"67 �(y ,�
�* s#%$ z%��$1G 	
  !("#$

 `)��� �= ,-"=�� / B��!��� e!*	!: �= ��!:{|/}~�(>6� ,(j	
 


!((= 0G '>%((� ?((� 
�((5"67 1& .�((>6� �((=�4	 �(($& R((�& 2(()K


e!*	!: 	
 B��!��� 8�� e!*	!: �= �;��<$ '($ ,(-"=�� 8�(� ,(+&!�

,��=)E�.(9>)=)�(��!(: / H	v  !("#$ �%(� �� 
�� �	&9*

 '>%� ?� �= �@;+ �(= �(:& �>(�&
 8���= �� 8	!(o �@;(+ �(�

 0G R)$1 8�=&�=��/E�:& B
!= .0&	�(56� / H�(=��)EE(9()+

 �(= ��!(: / H	v  !"#$ �%� 	
 �@;(+ 3�(�!"7 ,()K!� 	!(S-$

  !"#$ �%� 	
 &	 R)$1 8�=&�=E�/E�	&9* 
!6+.

�)Ih� ':	�= R�& 	
 ��&�(� / ��!(: �(+!* /
 ](">#$ 8�(�

 	
  !("#$ �%� 8,-$
!: / /
 0G 2=�<>$ C=&/	 �= e!*	!:

 sK�U �%� �= �;��<$ R)($1 8�(=&�= �@;(+ �@:�X$ n��o 1&

�:& �>��* 	&�4 '=��1	& 
	!$.

���� �Y�� 	�

G[��$1 ��L�: 	
 '7&	1 8��{�|{ 3{�|� )<X� �(7	9$ 	
 '��(<

 %(+&
 81	/�%� B,5%+&
f	
 Y(4&/ 9(��@� B�|�>$!(")� 8r�(� 

9��@� 8&	&
 �� R� T�U d'$!K =3
! ,�
�* B
�)� .	
 �<W-$ �)"4&

 1& g�(O�	& 
	&
 	&�(4 ?%(U �6)+ �� / 
�: 'u>:& �6)+ �)K�4& B�$1

 ��	
 wW:{�~� `)��� �= 9)+ 0G '��)�&�a_ ��7 / L!o / �>$ 

′{} °�~ / '4�� ′�°�| ��!(: 9$�()"�/ e�(4	& 	/�= �:& 'K�6� 

)/
 '*,):	 B/�* (�(�!"7 e!*	!(: ,()� ,)u(:& /8&�(= �/	

8�: '%�&9�& 8�� ,(+,�
�* �%(� B�($ �%A@�
	& e/
 �6)+ 	
 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


1�234��14 	+�� 5��6� 7�� 1� ��	�8 �)Glycine max L. (�... 

�� 

�= ��!: ��!"7 e!*	!: / '"j& B�)* 0&!-7 �= 8& 8!+�(I B�()* 0&!-7

 ,+,� �>��* �S+ 	
 .?(� 2@4 L�: 9)��� 	
 3���� 1& 2@4 �#(� 

n)67 '(7&	1 R)($1 �(= 'XW: �#� ?� ���� L�: 	�A= 	
 /

,� B
1 .�= [��$1G i�(o `(K�4 	
 2($�7 /
 �= 2�	!>��� H	!j

 T!"= ���� 	
 '�
�b� 2$�� 8�� �: ,�
�* B
�)� 	&�5�.L/& 2($�7 

��&�� 2$�� 8����3�m3��/����!=	
2($�7 / ��!: Y=�$�>$

��&�((� e/
 8�((�m3�3|/{�!=�((��((>$ 	
 
!((= e!*	!((: Y((=�$.

��&�� ��	/�= ���� n��o 1& '��)* V!"W$ 8��
�(<$ 	
 �>%()= 

-� �u: / �S+ 
	!$ ��&�� 1&?����)* '>:
 ,� 2j�P �� .�(�

 L!(o �(= �(��� ](�
	 [� 8&	&
 H��~�"(j�� �(= �(>$ ~�

'>+�: 
!= �f�,5� 1& �>$ .�>%� 8!_ �/	 �= 8	�)=G �>O� / 8& 8&

q+& 	�@5� ,� e� .]"7 H�(M�
 �(= 3,(�	 2b� L!o 	
 1�� 8�� 


	!(($ 1�(()+ '>((:
 �/	 �((= H�((� 1& ��((P �((�,((+,�
�* .

'(*D�/ �(= �(_!� �= B�()* /
 �(� 8�(�3`()��� �(= Emm /E�m 

�(� 2(u��� H�O;(� / B	/& 8�(�
!� 	�>5� 	
 e�*!")y �(= 0�($1

 ,->��* 	&�4 B
�O>:& 
	!$ ���� .��&
�= �=
�5"67 R))M� 	!S-$


]((�
	 1& 3B�(()* /
 �((� c�(($!)= / ��!((: �((+& 3'W((:/ 8�((� 

,M= �)(��P ��P 1& �(�)1& �(>$ �)(+ / ��(o �(� 1& ](�
	 /


B	�-� ]�
	 e�6� 8�� ��(�>$ 	�A. wW: 1& ,(� e�q+& Y=�$ .�u(:

�+!6+ ���=H,$�|�7�: /G 	
+8�$
 �= '|�'>+�: �_	
 
&�*

�= �A+G ?%U 01/ / B,�
�* ?%U ,$G �:
.

�@((:�X$ 8 &�((= R)(($1 8�((=&�= �@;((+ )(LER L!(($�� 1& 

M

n

1i Y
YILER Σ

=
=0G 	
 �� ,�
�* B
�O>:& YI�+!* 
�5"67 ��	


/  !"#$ �%�YM�+!* 
�5"67 ��?� 	
 �:& '>%�.

�= B
&
 8	�$G ��9q� 	!S-$ 	&9(�& e�(+ 1& [��$1G 8��SAS /

8&�=	&9�& e�+ 1& ��	&
!6+ �):�� EXCEL ,� B
�O>:&.

a+	J@ 

B
&
 `(��$ �+��	&/ ��9q� / ��!(: 
�(5"67 �(=  !(=�$ 8�(�

	
 e!*	!((: '"((j& H&�((I& �((� 
&
 0�%((+ [��(($1G L�((: /


��&�� ��!(: ��&�� 	
 L�: 2=�<>$ H&�I& / e!*	!: / ��!: 8��

 '-M$ �+!* /
 8��
�5"67 8/	 �= e!*	!: ��&�� 	
 L�: /	&


�:& .3R�&�=�-= '$0&!� �= �+!* /
 
�5"67 R)=  �@�	& ':	�= �=

��&�� �(= [��($1G 8&�_& L�: /
	
 �A+G 8�� �(+�*&,_ H	!(j

�U&
�� .

-.�A G@�� �1F� � 1� 	+�� ���14 1�234 

wW(: ,(P&/ 	
 0G 
�(5"67 �(= ��!: ��&�� R)=  �@�	& ':	�=

 ��&�� 3[��$1G L�: /
 	
 �� 
!6+ R�/	 ��!(: ](">#$ 8�(�

 'A=�%(($ ,((+/	 ,->((�&
 0G 
�((5"67 �((= �)Ih((� �((S+ 1& &	 

)25�EL/,_ /E(.�(� ��!(: ��&�� [�&9�&�= �� `)��� R�,=

�m �>$ 	
 ��!= 1& 0G [�&9(�& �(= / �(��� [�&9�& 
�5"67 3Y=�$

�m �((((= �m�((((>$ 	
 �((((�!= 
&
 0�%((((+ [��((((� Y((((=�$.

��&�(� �= ��!: 
�5"67 V��1�= 0
!= �=�%$ 
!_/ �= 	
 0G 8�(�

 1G L�: /
 	
 �(� ,(�
�* �(SPQ$ 3H&�))a� ,+/	 �S+ 1& [��$

'$�6� ��&�� ��9_ �=�m�>$ 	
 ��!= L�: 	
 ��!: 
�5"67 3Y=�$


!((((= e/
 L�((((: 1& �>%(((()= [��(((($1G L/& .�((((� R)((((-. 

��&�� 	
 ��!: 
�5"67 [��� / [�&9�& �7�: �(S+ 
	!$ 8��

 '=�(((((((�1	& e/
 L�(((((((: 1& �>%((((((()= L/& L�(((((((: 	
 

,�)25�EL/,_ /E.(

V.	+�� G@�� �1F� � 1� ��8��� ���14 1�234 

0�6� 	
 �� �+!* 25��B,(�
 '($ �(= 3L�(: /
 �(� 	
 3
!(�

 ,(� �>(:�� ��!(: �+&
 
�5"67 0&9)$ 1& e!*	!: ��&�� [�&9�& .

�= 8	!o 3�� ��!: �+&
 
�5"67 0&9)$ R��>%)= �O(j ��&�(� �=/

�((= 0G R��((>6�E��((>$ 	
 �((�!=  !((=�$ e!*	!((: Y((=�$
!((=.

��!(: 
�(5"67 �(= e!*	!: ��&�� �)Ih� 1& 2j�P x��>+ �;��<$ 

��&�((� 	
 �((� 
&
 0�%((+ [��(($1G L�((: /
 	
�	
 �((�!= �O((j 

e/
 L�(: 1& �>%)= L/& L�: 	
 ��!: 
�5"67 3e!*	!: Y=�$�>$


!((=.	
��&�((��
!((= 0�;((5� ��((@��<� L�((:/
 
�((5"67 �((�!= .

��&�� 8,M= [�&9�& �= �$& 3&9()$ �(= /
 	
 
�(5"67 �Q>(U& 0

�= 3,� B
/9�& L�: 8	!o 	
 H/�O� R�& ��E��>$ 	
 ��!= Y(=�$

,):	 �Z�&,P �=)25��L/,_ /E.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/,�+	# -./0 

�� 

��DCj.5��6� 7�� �� ��8��� � 	+�� ���1� ���� L	P\ S�W@	�� GK+	:� ��DC 

e!*	!: c�$!)= 

)Y=�$�>$ 	
 e�*(

��!: �+&
 
�5"67 

)Y=�$�>$ 	
 e�*(

!: ��&��e!*	 

)Y=�$�>$ 	
 ��!=(

��!: ��&�� 

)Y=�$�>$ 	
 ��!=(

C�/E�m m

D��/���

F�E/�m��m

G��/��E�

BE�� m

CD�/EEE �

F��/�E��m

FG��/��E�

A�/E�� m

C�/E�E �

DE��/����m

FGm�/��E�

A�/E�� m

CE/EE� �

EFE�/����m

G��/��E�

dA��/E�m m

C�/�m� B�/EE� �

B�/��� C��/���

AEmE� D��/��E�

AEEm� C��/���m

B�/�E� B�E/���m
C�/�E�A�/EE��m
D�/�m�A�/EE��m

..M+N�)��� �1F� � 1� 	+�� ���14 1�234 )k	����(��8��� 

�+��	&/ ��9q� L/,_ 1& 2j�P x��>+)L/,(_E(�(I& 1& '��(P

$'-M '$ e!*	!: 
�5"67 �= ��!: ��&�� 	&
 ,��= . �@�	& ':	�=

 [�&9�& �= 3[��$1G L�: /
 �� 	
 �� 
&
 0�%+ L!bX$ /
 R�&

 ,� �>:�� e!*	!: 
�5"67 1& ��!: ��&��)25��L/,(_ /E.(


!= �=�%$ ��@��<� L�:/
 	
 
�5"67 [��� ,+/	 .3L�(P R(�& �(=

 �= 3,�
�* B,��%$ 9)+ '���Q>U& o8	! '$�(6� 	
 ����&�(� 8�(�

 1& �>%()= e!*	!(: 
�(5"67 0&9()$ 3[��$1G L/& L�: 	
 3��!: 


!= e/
 L�: .��
�(5"67 �Q>U& 3��!: ��&�� [�&9�& �= R)-.

��&��	
 [��$1G L�: /
 ���� [��� 8
/,P �� �=�%$ 8��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


1�234��14 	+�� 5��6� 7�� 1� ��	�8 �)Glycine max L. (�... 

�� 

��DC G����j

e!*	!: c�$!)= 

)Y=�$�>$ 	
 e�*(

��!: �+&
 
�5"67 

)e�*Y=�$�>$ 	
(

e!*	!: ��&�� 

)Y=�$�>$ 	
 ��!=(

��!: ��&�� 

)Y=�$�>$ 	
 ��!=(
L�: 

C|}/|���

B}/{�� ��{

A�/{�� ��

B�}/�|��

C|�/|���

C��/�����

B�/{{{ ��

B�/{�� ��

B{/{�� �

D�/�~~ C}/{{� �

C�/|}~ D{}/|�|{

B�/��� E��/~�{�

dA|/{~} �

C�/|�� C|/{{� �

A{��� E~}/}�|�

A{�|� F��/��{�

$F!j.�� G@�� �1F� � 5	�4�� I+	��A �	� �� �� �A ���14 	� 	+ 

0

20

40

60

80

100

120

20 30 40 50

��اآ� ����(���
 در ��� ����)

(�
��
��
��
در
�م
�)�
��
�
�د
���
�


ل اول�

ل دوم�

a

bc

c c

b

b

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/,�+	# -./0 

�m 

$F!l.I+	��A �	� �� �� ��8��� ���14 	� 	+�� G@�� �1F� � 5	�4�� 

$F!m.I+	��A �	� �� �� 	+�� ���14 	� ��8��� M+N�)��� �1F� � 5	�4�� 

_.�A n+N�)��� �1F� � 1� ��8��� ���14 1�234 

[�&9�&9)+ 0G 
�5"67 3e!*	!: ��&�� [�&9�& �= 3L�: /
 �� 	


 
&
 0�%+)25��L/,_ /E.(L�(: /
 1& 2(j�P x��>+ �;��<$

 ��&�� �)"� 	
 �� 
&
 0�%+ W$ 
	!$ 8�� e!*	!(: 
�(5"67 3�MK�

 
!= e/
 L�: 1& �>%)= L/& L�: 	
.���� ,�
�* s#%$ R)-.

 0G ��&�(� [�&9(�& H&1&!$ �= e!*	!: 
�5"67 [�&9�& �7�:

 �= 3
!= L/& L�: 1& �>%)= e/
 L�: 	
 8	!o �Q>(U& �Z�&,P ��

"67(�&�� 	
 L�: /
 
�5(���>$ 	
 ��!= $(�= Y=� ($G �(:
(3,

	
 'K�P 	
 ��E�,%(+ B,��%($ '+&,(-. �Q>(U& �>$ 	
 ��!= 

)25��L/,_ /E.(

`.	+�� G@�� �1F� � 1� G@�8 �� ���14 $�	:J� L�12� 1�234 

R)f+�)$ �;��<$ 	
 e!*	!(: ��&�� 2=�<>$ H&�I& �=  !=�$ 8��

 ��!: ��&��)L/,_{(
�(5"67 R���^�(= �� �:& 0G 1& '��P

 8	�6)� H�@)��� �=  !=�$ ��!:��:�/��:��>$ 	
 ��!= Y(=�$

 '$ ��!: �= e!*	!: ,��= .�(= n("M>$ 9)+ 
�5"67 0&9)$ R��>6�

 8	�6)� H�@)�����:{�/��:{�
!= )L/,_{.(

o.G@�8 �� ���4 �1F� � 

L�: R)f+�)$ 	
 / [��$1G L�: /
 	
 �� 
&
 0�%+ x��>+ 	
 3�(�

9)$ e!*	!: ��&�� [�&9((�& �= 3��!: ��&�� �� 0&LER[��� 

0
20
40
60
80

100
120
140
160
180

0 4 8 12

��اآ� ��ر��م(���
 در ��� ����)

(�
��
�
��
�
در
�م
�)
���
�
�د
���
�


ل اول�

ل دوم�

a

c

e
f

c

d

f

g

0

200

400

600

800

1000

1200

20 30 40 50
��اآ� ����(���
 در ��� ����)

(�
��
�
��
�
در
�م
م(�
��
�ر
�
�د
���
�


ل اول�

ل دوم�

a

a
b

b

c

c

d

d

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


1�234��14 	+�� 5��6� 7�� 1� ��	�8 �)Glycine max L. (�... 

�E 

$F!p.I+	��A �	� �� �� ��8��� ���14 	� ��8��� M+N�)��� �1F� � 5	�4�� 

'$ ,=��)25(� 8�(��3�/�.(�(= 8	!(o ��&�(� [�&9(�& �(= �(�

e!*	!: [��(� 8
��1 
/,P �� ��!: 
�5"67 3�(>��� �(= /L�(@+


0G3	&,((<$ 8/	 �((= ��!((: '@;((+ 
�((5"67 [��((� LER �)Ih((� 

'$ 
	&�* .25��3��
�<$ LER��&�� 8	�6)� H�@)��� 	
 &	 8�(� 

'($ 0�%(+ [��($1G L/& L�: 	
 e!*	!: �= ��!: ]">#$ ,(�
 .

R���^�=LER ��&�(� 8	�(6)� `)��� �= ���(>$ 	
 �(�!= Y(=�$

 ��&�� 1& ?� �� �= ��!: �(:&  !(=�$ e!*	!: 8�� .�(= 0&!(-7

 8	�(6)� H�(@)��� 	
 3L�Z$��:|3��:|3��:|/��:|	
 �(�!= 

�>$ ��!: �= e!*	!: Y=�$3��
�<$ LER �(=&�= `()��� �(= ��/{3

��/{3�}/{/��/{�:& B,� .	&,<$ R��>6� / R��>%)=LER 

�= 8	�(6)� H�@)��� ��:�/��:{�)`()��� �(=~}/{/|�/�(

�:&  !=�$ .x��>+LER L�(: �= �=�%$ 9)+ [��$1G e/
 L�: 	
 


!= L/&)25��(= 3��
�(<$ C(<� �� H/�O� R�& �LER '�,(+& 

R)��� �,$G �:
 �= [��$1G L/& L�: 1& �.

�= 24&,P / �Z�&,P ��
�<$ 3L�Z$ 0&!-7 LER 8&�(= 8�(�	�6)�

��:�/��:{�`(()��� �((= L
�((M$��/{/}�/�L/& L�((: 	
 /

~}/{/|�/�
!= .

R)f+�)$LER [��($1G L�: /
 )L�(: R)f+�()$ �(� (�(= 9()+

&��&�� [�&9� �(��� [��� e!*	!: / ��!: 8��)25(��.(�(=

 ��&�� 	
 3L�P R�& [�&9(�& �)Ih(� 3e!*	!(: 1& 'b(#%$ 8�(�

 	&,<$ [��� 8/	 �= ��!: ��&��LER [�&9(�& �)Ih(� 1& �(>6� 

��&�� 	
 e!*	!: ��&�� 
!= ��!: 1& 'b#%$ 8��.

qE� 

G ��&�� �= ��!: �+&
 
�5"67  �@�	& �=  !=�$ x��>+ �(� 
&
 0�%+ 0

�� ��!: ��&�� [�&9�& �=�m[�&9(�& 
�(5"67 3Y(=�$�>$ 	
 �(�!= 

,(� 0G [��(� �= �q-$ ��&�� �>%)= [�&9�& �$& 3����)25(�E.(

'$ &	 �$& R�& �+!* 0/	
 �=�4	 [�&9�& �= 0&!� ��!= 8& ��!(: 8��

 �+!* 0/�= �=�4	 	�-� 	
 ��!= 8& 
&
 �@;+ e!*	!: 8�� .H,(�

 �& [�&9�& ��&�(� [�&9(�& 1& '(��+ �(I& �(� 
!= 8,P �= �=�4	 R

,(� 
�(5"67 �(�& �(= �q-$ / B
�� 'Z-U &	 ��!:.'%(�/D� 	


 ��&�� 	
 ��!: ��&�� [�&9�& �= �� ,�
�* s#%$ 1& ��^�(= 8�(�

�m 
�5"67 0&9)$ 1& e!*	!: 1�� ]"7 �= �=�4	 C�&�� 	
 3��!= 

�(:& B,� �>:�� ��!:)E�.(!(: 
�(5"67 V�(�1�= ��&�(� �(= ��

 1& e!*	!(: ��&�(� [�&9(�& �(= �(� 
!= 0G 1& '��P 9)+ e!*	!:

 ,� �>:�� ��!: 
�5"67 0&9)$)25(��.([�&9(�& 1& �Kh;($ R(�&

 �+!* 0/�= �=�4	 H	,4 ��!= 8& '$ '��+ e!*	!: 8�� �(� 
!(�

 ��!= 0,� ])M� �7�= ��!(: L!b(X$ [��� ��>��A+ / ��!: 8��

'$ 

�* .�>+ �= �>��� R�& c/	 / c!"� x�)�( !("#$ �%(� 	
 

e!*	!: / ��!:3/�)(:& / '("�/ )��( !("#$ �%(� 
	!($ 	


 L/
Q(� / 2:&	 / �)=!K / H	v)E�(/ ��!(:  !("#$ �%(� 	


 
	&
 �<=�W$ H	v .
�(5"67 �(= ��!: ��&�� �)Ih� �=  !=�$ x��>+

 
�(5"67 1& ��!(: ��&�(� [�&9�& H&1&!$ �= �� 
&
 0�%+ e!*	!:

�J!K!)= ,� �>:�� e!*	!: ?)25��.(�=�4	 [�&9�& �= �$& R�&

 �+!* 0/�= ��!= ��o 1& B,� L�67& 8& ��!(: 8�(� �(�!= �(= 8�(� 

0

200

400

600

800

1000

1200

4 8 12

��اآ� ��ر��م(���
 در ��� ����)

(�
��
�
��
�
در
�م
�)
�م
ر�
��
�د
���
�


ل اول�

ل دوم�

c
a

a

d

c

b

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/,�+	# -./0 

�� 

��
8�
��

��
�1
4

)
��
1�
1J
�
��

G4
��

(

S
���



1�
�1
�7

�K
@

	+�� ���14)��1�1J� �� G4��(

$F!r.L�1��s4 LER���14 �� I+	��A ��� �	� �� ��8��� � 	+�� (�J6� 
	� 

��
8�
��

��
�1
4

)
��
1�
1J
�
��

G4
��

(

S
���



1�
�1
�7

�K
@

	+�� ���14)��1�1J� �� G4��(

$F!o.L�1��s4 LER���14 �� I+	��A ��� �	� �� ��8��� � 	+�� (�J6� 
	� 

�:&  !=�$ e!*	!: .	
�(= e!*	!(: ��&�(� [�&9(�& �(= 32=�<$

 ,� B
/9�& 9)+ 0G 
�5"67)25��.(�&�(� [�&9(�& �)Ih� '-M� �(= �

�(+!* 0/	
 �(=�4	 [�&9(�& �)Ih� 1& �>%)= 
�5"67 [�&9�& �(= 8&

 �:& B
!= 
�5"67 [���./�):& / '"�/)��( !("#$ �%� 	


 '"�/ / 0�_&	���+ / �)=!K / H	v)E�(e!*	!:  !"#$ �%� 	


 B
!(6+ �	&9* &	 'A=�%$ x��>+ 8,-� �uK /,(+& .H&�(I& 
	!($ 	


 67 �= �+!* /
 ��&�� 2=�<>$ �(� ,�
�* �SPQ$ 9)+ ��!: �+&
 
�5"

 ��&�� ���m�(>$ 	
 ��!= 3sK�(U �%(� �(K�P 	
 ��!(: Y(=�$

 �(=�4	 0
!(= �(>6� 2()K
 �(= wW(: ,P&/ 	
 ��!= 
&,M� [�&9�&

 �+!* 0/	
 �:& �>�&
 
�5"67 �= 8�>%)= �)Ih� 38& .'K�P 	
 3�(� 

20 30 40 50

12
8

4
0

0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


1�234��14 	+�� 5��6� 7�� 1� ��	�8 �)Glycine max L. (�... 

�� 

��
8�
��

��
�1
4

)
��
1�
1J
�
��

G4
��

(

	+�� ���14)G4����1�1J� ��(

$F!t.L�1��s4 LER���14 �� I+	��A �	� �� �� ��8��� � 	+�� (�J6� 
	� 

��&�� R)= 8�(��m/�m(: �(�!= (�(>$ 	
 ��! �(S+ R(�& 1& Y(=�$

'((-M$ �Q>((U& �((:& �>((�&,+ 
!((_/ 8	&
 .8	�((6)� `(()��� 	


�m:E� / B
!= �>6� ��!: wW: ,P&/ 	
 ��!= 
&,M� ��o ?� 1& 3

�f�
 ��o 1& �(+!* 0/�= �=�4	 3e!*	!: 8^�= ��&�� 2)K
 �= 8&

��!= ��o 1& 8�>%)= B,(�
�* L�(67& ��!(: 8/	 e!*	!(: 8�(�

 �(:& B,(� �(q-$ ��!(: R)��� 
�5"67 �= �q)>+ 	
 �� �:& .	


8	�6)� `)����m:E� �(+!* 0/	
 �(=�4	 [�&9(�& 39()+ R)(= 8&

��!= �(+!* 0/�(= �(=�4	 [�&9�& �= B&�6� ��!: 8�� 8&�(�!= 8�(�

 8	�(6)� `()��� ,(P �(� &	 	�(6)� R(�& 
�5"67 3e!*	!:�m:E� 

�:& B
&
 [��� .`;+ 8,6X$ ��=
)�(��!(:  !"#$ �%� 	


 8�(W7 / e!*	!: /)�(x��(>+ �()=!K / H	v  !("#$ �%(� 	


B
!6+ �	&9* &	 'A=�%$ ,+&.

8�(=&�= �@;(+ 1& B
�O>:& �=  !"#$ �%� 8,-$
!: '=��1	&

 
 0�%+ R)$1 1& 3e!*	!: ��&�� �� 	
 ��!: ��&�� [�&9�& �= �� 
&

 0&9)$LER ,� �>:�� )L�5(�&�3�/�.(�(� H&1&!($ �(= R)(-.

 �(� 1�(= 3��!: ��&�� �� 	
 e!*	!: ��&�� [�&9�&LER [��(� 


&
 0�%+.[��(� 1& �>%()= [��� R�& 0&9)$ LER ��&�(� �(� 	
 


!= ��!: ��&�� [�&9�& H&1&!$ �= e!*	!:.R�& '$ &	 �$& �(= 0&!�

 ��!= '>=�4	 H	,4 0
!= ��^�= �(�!= �(= �@;+ e!*	!: 8�� 8�(�

 
&
 �@;+ ��!: .�:& 8!X+ �= �+!* /
 2=�<>$ H&�I& L�P �� 	


 R)��� �� ($1G 	
 
!(_!$ ��&�(� R��(�(�(+!* /
 �(� 8&�(= [��

 R���^�=LER3(�&�� R���^�= /((6� 3
!(_!$ �(R��>LER 	
 &	 

[��$1G L�: /
 = &	&
 (,+
! .'$ R�&�=�-= H&�I& �� 
�� 0&!-7 0&!�

 �(+!* 0/�(= / 0/	
 �=�4	 (7 8/	 e!*	!(: / ��!(: 8&(
�5"6

�,5�(-. 3�f(0�($1 2($�7 �)Ih(� �X� 0&,)L�(: (�(>��f+ 	&�(4

�:& .5� '-M�($1 	&�(��� `)��� 3[��$1G '+�(6)� H�@)((&	 8	�

 �S+ 1&LER >$(;+ �Ih(�:& �>U� .� `)��� 	
6)(U�= 8	�(	&
	!

 1&LER �(= �f�,(5� 8/	 �(+!* /
 ��&�(� 2(=�<>$ H&�I& 3��^�= 

�+!* 0/�(= �=�4	 �� �:& 8& (*(�+! (��� 8&(($ [('	
 / ,(=��

 '$ �>%)= �A+G '@;+ 
�5"67 g!6q$ �q)>+ 
!� .P 	
('K� 	
 3�(�

 1& 	&
	!U�= 8	�6)� `)���LER r
�(j �K�P R�& �57 3�>6� 

�;� .8,6X$ ��=
 `;+)�(/ e!*	!(: / ��!(: e&!� �%� 	



&1�(()�)E(&	 'A=�%(($ x��((>+ ��!((: / H	v  !(("#$ �%((� 	


B
!6+ �	&9* ,+&.

S
���



1�
�1
�7

�K
@

20
30

40
50

12

8

4

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()� (/,�+	# -./0 

�� 

��	
� ���� ��	PJ�� 

E.g 3
&1�)� .{�}| .��!: / H	v  !"#$ �%� 	
 
�5"67 8&9_& / 
�5"67 3�=�4	 ':	�= .0�(��� 3�(7&	1 ,(�	& '(:�-�	�� �($�+

81	/�%� B,5%+&
3B�f%+&
 9��@� .

�.g 3�)%+&!_.g 3.G 3`;+ 8,6X$ ��=
 .e / 8,)6P .'"4 	!� .{�}�. !"#$ �%� 8J!K!�&)�6_�� .('��f%(+&
 
�A_ H&	�%>+&3

,A%$ ':/
�� B�f%+&
.

�.g 3`;+ 8,6X$ ��=
 .{�|{.e!*	!: / ��!: g�6>_& ?�J!K!�& ':	�= .81	/�%� B,5%+&
 3�7&	1 8�>�
 �$�+ 0����3B�f%(+&
 

��@�9.

�.g 38�W7 .{�}}.�)=!K / H	v  !"#$ �%� 	
 
�5"67 8&9_& / 
�5"67 3�=�4	 ':	�= .3�(7&	1 ,(�	& '(:�-�	�� �($�+ 0����

81	/�%� B,5%+&
39��@� B�f%+&
 .

�.
 38���S$ .{�}� . !"#$ �7&	1 .0&�A� B�f%+&
 H&	�%>+&.

6. Beets,W.C.1977. Multiple cropping of maize and soybean under a high level of crop management. Netherland 
J.Agric.Sci.25:95-102. 

7. Cannel, A.M. 1986. Interference of shatter cane in soybeans M.S. Thesis, Univ. Illinois, Urban. Champion, II. Pages 
28-58. 

8. Fellows, G.M. and F.W. Roeth. 1992. Shatter cane interference in soybean. Weed Sci. 40: 68-73. 
9. Hagguaard-Nielsen, H., P. Ambus and E. S. Jensen. 2001a. Interspecific competition N use and interference with 

weeds in pea-barley intercropping. Field Crop Res. 70:101-109. 
10. Hagguaard-Nielsrn, H., P. Ambus and E. S. Jensen. 2001b. Temporal and spatial distribution of roots and 

competition for nitrogen in pea-barley intercrops-A field study employing p-32 technique. Plant Soil 236:63-74. 
11. Herbert, S. J., D. H. Putnam, M. I. Poss-Floyed, A. Vargas and J. F. Crieghton. 1984. Forage yield of intercropped 

cotton and soybean in various plant pattern. Agron. J. 79:507-510. 
12. Holkar, S. and J. Jaytab.1992. Performance of sorghum genotypes for intercropping with pigeon pea. Indian J. 

Agric. Sci. 62(10):653-56. 
13. Mohapatra, B.K. and L. Pradhan.1993. Energy relationship in intercropping of maize with cowpea and rice bean. 

Indian J. Agric. Sci. 63 (90):581-3. 
14. Murray, G. A. and J. B. Swensen. 1985. Seed yield of Australian winter field peas intercropped with cereals. Agron. 

J. 77:913-16. 
15. Natarajan, M. and R.W. Willey.1980. Sorghum-Pigeonpea intercropping and the effects of plant population 

density.1.Growth and yield. J. Agric. Sci. Camb. 95:51-58. 
16. Ofori, F. and W. R. Stern. 1987. Cereal-legume intercropping systems. Adv. Agron. 41:41-90. 
17. Raey,Y., K. Ghassemi-Golezani, A. Javanshir, H. Alyari and S. A. Mohammadi. 2005. Interference between shatter 

cane and soybean. New Zealand J. Crop and Hort. Sci. 33:53-58. 
18. Russel, J.T., and W. R. M. Clad Well 1989. Effects of component densities and nitrogen fertilization on efficiency 

and yield of a maize/soybean in itercrop. Exp. Agric. 25:529-540. 
19. Snaydon, R.W. and E. H. Satorre. 1989. Bivariate diagrams for plant competition data: Modifications and 

interpretation. J. Appl. Ecol. 26:1043-1057. 
20. Tomar, T. S., A. F. Mackenzie, G. R. Mehuys and I. Alli.1988. Corn growth with foliar nitrogen, soil applied 

nitrogen and legume intercrops. Agron. J. 80:800-807. 
21. Vandermeer, J. 1989. The Ecology of Intercropping. Cambridge University Press, Cambridge, UK. 
22. Willey, R. W. and D. S. O. Osiru. 1972. Studies on mixtures of maize and beans with particular reference to plant 

population. J. Agric. Sci. Camb. 79:517-529. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.4

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.4.1
https://iutjournals.iut.ac.ir/jstnar/article-1-898-fa.html
http://www.tcpdf.org

