
����� ��	
� � ���	�� ��
� � ���� /�	���� /��	� ��	�! /�	"#�� $%&' 

��� 

(�� 	)*+, ,-., /��0�� 1 � *� *"#� 2��3 4�"5� 	)� 2�,6 	)6*7��� � 6*7��� 

2�	8�6 9�� �6 �,6*:�	"�; <=�� 

2.,�> 	?�1�@� � ��*�  �1���*� �,�*� ��, ��A$

�1�7! 

�"#�� �6 �� 1�B�3 �)	�8 	0	C� 6	0� �,1C� /2�	8�6 9�� �6 � ��; 9�� 	) 	� �,*�) 2� 6�  �81�D��A ,*D� �	D�� 906�1@� 

E	> F)	� G��*? H�� /*"#� 2��3 I�	� G	���� �	J�, ,*� 9K*� ��� � ���L ��M@� 	0	C� 	D0	C� N	D> 90*01� -�� � ���

 �� �)	�8 � 6.�6���*� (�� *+, /*?	P �. 2�	8�6 9���6 *"#� 2��3 4�"5� 	)Q,-D., /�D�0�� 1D � *� �,6*:�	"�;� 6*D7��� 

7��� �,6*:�	"�; <=�� � 2�,6 	)6*)������, 10*��)(�	� �6 /$%&T �	�UDK, �"�
DK �	:D��,6 ���	D�� �17��,6 �3	C�C@3 2��-� �6 

106*8 ���*� ./VUP I�	  �)	�8 	0	C� 90*01� ��. E	D> (�� W
DA 	D� �)	D�8 	0	C� �1�,��� � 	0	C� �, ��5� ��; I�	D  ���

�	8 <); �,6*8*� �,6 +YZ#06 ���L <);�	8 +�,6*8*� <);�	8 YZ#06 YZ#06 E	> IL,1P � �,6 G*� [*� �, �6	U"�, 	� /��� 6*> 	)

 E��� HB	L �6 �,�� �1  1 ��	0��, �,*73 2� �6 ��6	M3 I�	� 	) . �D
�� F0,-�, \�	� 	0	C� �1�,��� �	��3 �6 �	D�8 ZD�> ��� �,6

 106*8 ]�� *^L -�� � ��� 4�"5� IP,*� .6,1�3 /1D�6�� *"D��� �	��3 <0, �6 2! *8, -�� 9 ,6*� _>	  � 2�,6 �,-) ��� /]�� �6 2�,6

 1
" ,1� 	0	C� 	)�	��3 *0	� 	� �	�; G�	U3 �B� .��. � �1�,��� 	)�	��3 �6 <=�� � 2�,6 	)6*7��� �, *"D��� 	D0	C� �, ��5� ��;

 6�� 	0	C� VUP �	��3 .�,6*8*� <);�	8 	)�	��3 �,6 +Z#06 ���L <);�	8 �+/�D�� 4�"5� IP,*� �6 ,� �	�8 Z�> ��� <0*3`	� Z#06

 1�6*� 1�B�3 <=�� � 2�,6 	)6*7��� � ]�� *^L .��D� 2D� 	D)�	��3 <D0, �6 -D�� 9D ,6*� _>	  � 2�,6 �,-) ��� /]�� �6 2�,6 6,1�3

�
��*�= E	> 	)�	��3 *0	� �, *3`	� �,6 1�6�� ��� .E	> IL,1P �	��3 �����,1�, G	UK 2��� *a� �, ,�,6 ,� �,1C� <0*"�� �1  *�8

6�� .2� W0	"� b	�,*� <0, �, �1�; 9�6 ���*� ���L <);�	8 �, �6	U"�, /+�D�. c0,*D  �6 Z#06 9D�, <D7�� 	D0	C� �, �D�5� ��;

d��^� �. 2�	8�6 9�� �6 �,6*:�	"�; *"#� 2��3 	)�	��3 *0	� �, *3Qc0,*  �6 �,6*:�	"�; 1 	� *?	P 2�B	^� 	� 2�	��.

�e,� 	) 1��� :E	> /�)	�8 	0	C� /��0�� 1 � /���,-.,2�	8�6 9�� /�,6*:�	"�; /<=�� � 2�,6 	)6*7��� /6*7��� 

2�1C� 

���� 	
���� ������ �� ���� �� ����� ����� �� ���
 � !��

 "���� �
# $  ��)&
'�� ��� ("��) ���� * ���+ ����

�� 	
�,��-� &��./0� �� ������� 12��3�# 4�� � &��� &��5�� 6��5 

�.6���� &��+�� "#
0+�
� 7�
# !�8���	
�,-� "290- �
:��� ;!���
�� ��<��� ;=
�
> ?@-� � ����� �
���� �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               1 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


���	�� ��
� � ���� ����� ��	
� � /�	���� /��	� ��	�! /�	"#�� $%&' 

��A 

�#� �� ��' .!��+ &� �B�� ���� &� 	���:�
2C) ;&/��� 4 � ��

 "-
D �
: 
5 ;��E !
��' � F
D 	��0� &� ����� G�H I�� 

���� &./0� �� I�0' 
  � �5 �+���� �� .;������ 12�3�# 4 � ��

 �2�3� &���� =@<��� JE
� !��� I�0' 
  �5 !
 
.� 	����#

 "� I�#�� �+
� .=
9�
/�)���(���� 	
�� 	�����# &�� ���

 �,�3C � 1��#
2H ;	K���2� ����.� J �LC� 65�� "E
�' !
 
.�

 F
D"���+ .�� "��
�� M 
2&5��D � 	
 ���B5 &9�
/� ���H

)�(N
� 
� I�0' &
'�� ��� !�� ��#� &�� ���) .!��# ��

 F
D ;�: � "��) 4���� ����.� J �L�C� 6�5�� "2O
,P !���

 ��3
2H J �LC� ;"�/# F
D "< L�C =
�-��D ��>�� ;F
D

 ���
Q �,�3C � 	K���2� ��� J �L�C� � 	K���2� 	��+ "�9�

 �� F
D "�/# & R �� S��T2#� "�� =������ ����')�;�A�

�U .( "� F
D 
� "E
�' !
 
.� V@2D� ��� �� ���� 
E"�,W2T� !

"�
��H�W��) ���0
�)�A���(���-
0� ����>X� ;��Y" �Z �
��8 � ;

� ����� 
E��+� ��� ��+
� �� �@2D� � F
D �� "< L�C !

	
E
�'��[\� ���Z' ]�# )^��_(.

F
D 7B� � =
9C� J �LC� �` �� !��� !
� 
.� a� ��� 7� 

 �-
0� � "E
�' " �Z�Y F
�D �� )�;�A;�_��U(JE
�� �

F
��D 1������)�;�b;�_��c("��� !
��E�[� =���+ �� ������

 �E
<� ��
� !
 
.� d�W/�
 .	��
�<BE � 	
���� &�9�
/� ��)e(;

	��+ L>�# ��-�� � ���# JE
� 65�� F
D 1���� ��5�

 f
�,��� 	
�. ;&� � N�23' JE
� ;
E�Z� �� 
� �� � &���� 

7�>` ��/Q � &Q
# �/Q "�� ;�+ 	���:�
2C) &�� ��<WB� JE
�

 �����[\� ��C�: ����Q F
D 1���� .���5� ;&�9�
/� 4� � ��

 &� � N�23' ��
.� �� ���
.�1�� 4 �� ��<WB� JE
� �W� 

�+ &2D
0+ F
D 1���� �[� �� .g��� � 4����' &9�
/� ��)h(

� 	���:�
��2C) &���� $��D 	�� ��� ��[\�� �����Q F
�D 1������ 

;�C�:"�� F
D �� &� � &9#�� ��� 
E=�
�,2� i�W2T� !

��� .!��2B� &Q
�# &�� &�� � �>�3 ;1����2� F
D �� 	
E
�'

�02+�� ."�� &�� � j��, 7�B� � ����� &�� "�#�2#� �����

 ���� � ���`�" �ZY 6�5�� ���� 4� � � �E� JE
� �� F
D 

��<WB� � &��� �+� 	
�.��+)�c;���k#
H � &W#
� ��^hc 

�� ��. &�h.(&�5��D � 	
 ����B5 &�9�
/� �� ���H)A(!��

 * ���+ � ���.2�#� ��9�l� ���>�� ;N
� 
� I�0' &
'�� ���

 F
D L� � 
 
.� 	����# * ��+ �� N
� �+� 4E)�
' 
� !���

 $3 � 
  ������'��)F
�D I��� 
�� &�3 
.� �� !��� (6>�#

 � &��� ���9� J �LC� ��>�� ;m/# �P�� �!�L5� ;"�� �� ��+� 

I��� $�D 	�� 
E!" ��E ;!�L5� � &��� ���<WB� ;���<WB� 

� ��' N
� �+���� nD
+ .�� ;G<9�
�� "�#��� � G��W � 

	��
<BE)�c(�� 
 �# 
  �5 &
'�� ��� �� �5 !
 
.� o,P ;


 ��# &�� � � d) &�� �>�3 F
�D !� ZHj�, J �LC� 7 �`

 <WB� J �LC� 6># �� ��' 
 ��# "2��� $� &� �>3 
 �# �� .

	��
�����<BE � ������W ��� &�����9�
/� ��)�_("��������� !�� 

I��0'p&����� $��D 	�� � q��� m/�# ;f
�,��� ;	���:�
�2C) 

	���� ��2B� ;	K���2� ��2�� 4��
� �[� �� 	���:�
2C) �� !�2���

 ���� F
�D !� Z�Hj�, 	���� �2���� � F
D !�E
O "�
:r

 F
�D �
B�� ���B9� !���)1T�+ � "E
��' !
� 
.� 	�����#

 F
D &� �>3 	���'�� "2O
,P !���)
�� 1T�+ � 
� 
.� o,P

 "BWQ 4E)�
' (�#� &� ��) ."�� =�
,� 4 � 
E	
��� �+Z' 
� 

���� 	���:�
2C) &�� ��,�� � ��<WB� &8�2 �� � �C� 4�� ��

��[\� F
D !
E�
B�� �C�: ���Q !��� .I����[\� !
� 
.� ���.� 

"E
�' F
D � � �� ��� 	���:�
�2C) ��+� � ���.2#� �� !���

 &�� &WY d�
0� L �p4��� "
�� &W-
C !�
 � ���� &� 	���:�
2C) 

=��> � &�9�
/� �� 	���:�
�2C) ��+
� � &WY �+����)c(L��

 �#� ��+ N��L' .&9�
/� !
� 
.� � � ��� ��[� 
�� &/��� �� !�

 F
D � "E
�' ���<WB� !�L5� ;�+� �� !��� &��� ���<WB� �

�C�: ���Q g�2#� �� &
'�� ��� * ��+ ��� 	���:�
2C) .

J.!�L5� &��� ���<WB� ��<��� �� 	���:�
�2C) ��<WB� 

�3� 	
3<  .&5��D &9�
/� �� !��# � ��H)_(�� &�� ���9� ;

�+�� &�� ��<WB� ����� �� �� 1�# 4 �2��� 7>` .&��� ����9�

 "� 7>` �� ��� �����[\�����' �� �>Q "/��� * ��+ "
��C�

 � 
B ���s� 	) �� �9� "��� 
�)�e.(4���9� �� &��� 	�� J�.

 ��#� ����> ��
[ iW2T� =
9�
/� �� 	���:�
2C) &�� ��<WB� .

t ��<0 �
� &9�
/� ��)��(1�.2�3� �[� 4 �2��� &�� ��LE 	��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               2 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


(�� 	)*+, � 6*7��� ,-., /��0�� 1 � *� *"#� 2��3 4�"5� 	).... 

��_ 

&�5��D &9�
/� �� &� "�
P �� ;�+�� &�� ��<WB� �� �� � ���H

 !��#)_(&�� ��LE 	�� 1�E ":2�3� !��2B� )**�b/b=r(
��

 7�>` �� &��� ����9� 
�� &�3 
.� �� &�� ��<WB�)**^e/b=r(

�+�� .��"#��� 	�� JE
�� 6># "� �� �+� JE
� ;��D� 

� ��' &�� ��LE .���s2� �� *�#�� 	���:�
�2C) 4�Y�� ���<WB�

 "��� 4����9� &���� ����<WB� � 4��Y�� ���-�� ����+ .&��9�
/� ��

 &�5��D !����# � ����H)_(�� "B�.2��3� a�
��� 4��Y�� ���<WB� ;

4Y�� �-�� �� �2B� � ��� &�� ��<WB���[\��C� ZH .

"W� &�� &WY &
'�� ��� N�23' 1Y� �� 	���:�
2C) 
� L �

 F
�D � "E
�' !
 
.� � � �� !
E�[� ;	
�,-� &./0� �� !���

 ��:�
2C) 
� �5 &
'�� ��� * ��+ ���<WB� !�L5� ;�+� �� 	�

 ����Q &�9�
/� ���� 	
�,-� * ��+ �� 	���:�
2C) &�� ��<WB� �

�#� &2C�: .� ��' "#��� �l
P &9�
/� �� 
E�[� 4 � .

(�� � 6,�� 	)

�
# �� J 
��)�_hb!���
��� ��<��� "�
.�.�� &��L� �� 

	
�5��@C a����� �� 	�����+ �� a�Q�� 	
�,-� "290- �
:���

)"w
���C��s5 x����_A� &��5�� __����` ;"�
B��+ &��.�Q� 

"w
�C��s5e�� &5�� _bf
�,��� � "Q��+ &.�Q� ��_b�� ��2� 


 �� m/# (�C�' I
8� .g� ��C
� !���� J 
��) ��� F
D 

!�E
O "�
:r 
� "2W�#_/�"2
�# �� I�' � ���E ;6�9<��2�

 "< �2<��A"#� "�H � �2� �� G0B � ����P y�h/c"�� ��+
� .

J 
��) !��5� "���� �
# �� 4���)hbp�_c^ (�5 ��� � �

 ����D I�� &B� �� &� ����_hbf
�,��� �� Ab"2
�# �� !��2�

 � ��' �+���� 4 
>B� *#�� F
D m/# .=���- &�� J 
��)

 =�� ?�` 
EF��W� 6��
Q �� !���� ���+ ��D !
�E ���
� !

�+ I
8� ���<� &# �� "C�
��.

"E
��' !
 
.� �
B�� m/�# &�# ��)a�B5 ;	�����# !��)

 "E
���' !
�� 
.� ����
� o��,P � 
�� 
.� �� "���T� (N�� �!
��E

F
D � ��' ��5� � � m/# M0H �� �+
� � !���:

�.	�����'�� 1T��+ ;!�
����) 7��B� &��� ���AepAb"2
��# ;���2�

 7�B� &�� $�3 � ; "+
H����ep�b"2
�# � ���
�C ;��2�

 �+
�)	���'�� �
B�� ��� +$3 �.(

A.;!�
��) 7B� &� "BWQ 1T+Abp�e"2
�# ;"�+
H��� ;��2�

 7B� &� $3 ��ep�b"2
# ��+
� � ���
�C ;��2�)�
�B��

"BWQ +$3 �.(

_.7B� &� $3 � ;"+
H��� ;!�
��)�ep�b"2
# ���
�C ;�2�

 �+
� �)$3 � �
B��.(

U.	�����'�� 1T��+ ;"��+
H��� ;!�
����) 7��B� &��� ���AepAb

"2
# �+
� � ���
C ;�2�)�� �
B��	���' ���.(

e.���
C ;"+
H��� ;!�
��))7B� &�c–^"2
# �2� (�+
� �

)F
D �Q��P �
B�� !���.(

=�� �� 
 
.� �
B�� �
9�� &� " 
Eh*Ae�� ��' �
�B�� ��2� .

$  a ��� �� �9� ��B� ;$�:0r 
�� F
D m/# �� 
 
.� �D��

 =�� !��� "E
�' !
 
.� 	����# 
E��+ I
�8� 	����# !.��

�� aB5 �
B �� ���+ &�2T � !
� 
.� ;L�� 
� 
.� �� "��T� !��)

 � ��' S�
D &��L� �� 4 
>B� .��r�
�r �� ��
,2�#� 
�""���r 

&�B &��L� �� &/. �0r �� ;�2� $  �
9�� &�!
� 
.� �� !�����

 =�� �� ��
� "Q
� 
E��B� &����) .�� ���5�� !
� 
.� 	�L���

=�� 
EaB5 � o,P !� �� "�T� !��) ����P 6���� &� 
 
.c

�e/_�+ ��� 4�BT� �
2<E �� 4� .���>X� 6 ��l d
32P� 
�

 !
� 
.� 	�� ��-�� $�  ������ "E
��' !
� 
.� *#�� 	K��2�

 "E
�')_�U(	) 	��+ "��) 	���>5 !��� I�R 	K��2� ���.� ;

�
B�� I
8� �� �>Q � &>#
�� 
�E F
�D !=��� &�� ;!��� 
�E !

a��B5 � o��,P �� "���T� !��)���+ &C
��l� 
�� 
.� .!
��E�
B��

F
D =�� �� !��� 
E�
9�� &� " e*AU�
�B�� ��� ���B� � �2� 

��5� 
 
.� ��+ .�,�3C 	���� R
�� ��W� &��)he"�W�� �� I��'

���W�� I���' (1���#
2H �)AbU"��W�� I�'���W�� �� I���' (�� ;F
��D

 J�H 	K��2� ��� � �� ��
,2#� 1�#
2H � �,3C !
E��� "2�+
�

�: |��� L�� �.

��
+ "��C =�� �E����` &�� ��+
� i� �� �� ��2� 

��+
� i� �� &W-
C�b"2
�# ���� ��2� .	���:�
�2C) ��+
�

)&���� ����� ;��WC��� � �>�E (��Ab��C�' I
8� �
���� .��

�+
� &/. �E_&W�-
C &� �Z� �c7�B� �� ��2� "2
�# Up_

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               3 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


���	�� ��
� � ���� ����� ��	
� � /�	���� /��	� ��	�! /�	"#�� $%&' 

��U 

"2
# � ����Q ��#� &W�#� &� &2�H �E g�� �� �2� ��+ ��� .
��

 �E !�
��) ;"'�� �� &WP��epU��� �
� $  � ��C�' =��- 

g
�#� ��� !�
��) ;$ K��� L�C "'��#� &WP�� 
� � 	) �� GH

 ���Pcb"W�� g@� ��T>� ��� �� ��T>� �2�A&� ���) �B� .

iW� 
� ���
>� ��5 iW� �� ;��E !
E 	�L�� &� 	@C�� J�A/�

�
2<E �� �[�� ��
� I�'�W��J�H =��- &���+ ��
,2#� �+
� .

iW� ��20� !��� L># !
E i�W� �� ��+ 	��3�
���' J��)&��

 	�L��A�P a 
� �� �
2<E �� �2�� ���+Ab�-�� (=���- &�

i �� 4�� �� ��+ �O
,P �� ��' ��
,2#� �+
� !
E .�� ��9�

$0� &��� 	��� &WP�� �� 
E����P 1���� ;"'�� ^h&���� ��LE 

�
��2<E �� ���#� &�������) .&��WP�� �� ����
��9� ;"��'�� �bb 

	K���2� �
�2<E �� I�'�W��)
�� ���� =���- &��U���- �� 

n�
D 	K��2� (i �� 4�� �� !�
��) � �+ JTH 
E ��B� &�� 

��) .����� !��� �� �� !�B �P��� �� &��� $�D 	�� !��'

 ���' f��+ ;7>` $ K��� L�C "'��#� � "
�C�)�e(&��� M0H ;

��
��� ���E �� �B��# $��  �� I�� ���+
� i�� �� �� "�����2

&�B �+ �+���� !����� .&���� 7�>` �� ��+���� ����� !
�E

 ���' &B�
D �� GH ;$ K��� L�C "'��#� &WP�� *�#�� "
�C�

 &�H !��� ��+ �}C
�� $�80' =�
3D �� !�0� .&��B 
�E

 �� �9�Uh!
�� �� 	��� $�D ��
# ce&5�� "2
�# ����' ;

 ��� ��+ 4.4��9� !���!�L5� 7>` ;��<WB� �b"����2� &��� 

���' ��B<� �� GH I�� �+
� i �� �� !���� *�#�� "
��C�

&�H ��+ ���+�H !�0� .7>` 4 � !�� �� �+���� 	
�� �� � 
E


�" 7>` �/Q ;)"�W�� 6�3P ��� ��2�(&��� ��L�E $�  	�� ;

����� 7>` �� &�� ���9� � "C�
�� ��+ !��' ." 
�� ��<WB�

 �� &�� 	�� g
#� �� ;m/# �P�� ���e� ���+ �O
,P 7>` 

� ��' &>#
�� &��� �E � � �P
3� �� ��
,2#� 
� .4�Y�� �-��

 &��� V�WT� �� "C�
�� &�B �� !�� �� ��E !
�E���<� !
�E

 ������ &W�3��# N�� 
� "� 
��) �
B�� ���<WB� � ��+ !���'

� � 	) !�� �� m/# �P�� �� 4Y��� ��' 4��9� &�� ��<WB.

���� g� !����k�
� &�
�� �� ��
,2#� 
� ���) �#� &� !
E .).

g�) .SAS ( � ���C�' �����Q !�
���) ����W�� � &�� L8� ������

4�:
�� "�09� =��- �� ;
E 
�� ;"�� 
��) ���
� ��[� 	���� ���

 &0��� �0r 	���) �
�B2P� m/# �� 4<�� !�e&�3 
.� ��-�� 

��+ . 1#� !��� I� �� 
E����B ��
,2�#� ��3�� ��LC� ��B� &�� 

��).

\@� � W0	"� 

"��09� =�
��,� "��� 
��) !
��E�
B�� ���B ���P��� ���} �� !���

�02+�� .4�� 
E�
B�� &�W�h
�^;���+ L># �+
� �� GH ��� 

��UU�� ;7>` � �� &WP�� &� �+
� �� GH ��� ��GH ��� 

����' f��+ &WP�� &� �+
� �� � "
��C� �� �b��� G�H ��� 

���#� $ K��� L�C "'��#� &WP�� &� �+
�.

!��B i�W2T� �P��� �� m/# �P�� �� �
�' $�D 	��

 �����[\� F
�D � "E
�' !
 
.� �
B�� ����Q !��� ��C�' .��

o�,P �
�B�� � 4 �2��� 
 
.� 	����# �
B�� ;!�B �P��� &BE

 ��� ����� �� $�D ��
� 4 �2B� "E
�' !
 
.� ��)����5�.(

��2�� ���.2�#� � 1��#
2H � �,�3C ;	K��2� �2�� "BE��C ~R
B2P�

 	
��E
�')���_(�
��B�� �� �
���' $���D 	�� J �L��C� ����
�

 ��#� ���+ "E
��' !
� 
.� 	����# .� 
�# �� "��
��� M 
�2

 =
��9�
/�)�;�;^��_(���#� ���� ��' N��L��' .&��WP�� ��

 �
�B�� 4�� ;$ K��� L�C "'��#� !
�E a�B5 � 	�����# )!��

 "09� =�
,� 
 
.� �� "�T� �� ��E
�� !���)���5�.(~��E
O

 " ���2�� "�,0� =���[� JE
�� ��W� &�� ;	
�� �+Z' 
� ���BE

 ��9l� ��>�� ;"E
�' !
 
.�" �ZY !
 
.� & L8� ���� &� F
D 

&� � 42C� 4� 
H � "E
�' &�P
 �� 
E��[\� 	���� ;"E
��' !
 
.� 

�' !����� "E
��' !
 
.� !
E�
B�� 4�� =�
,� � &2C
  J �LC� �


 �#� &2C
  JE
�)�;A;�A;�_��U.(

��P�� �� &���� $�D 	�� 4 �2��� ;!�B �P��� &BE ��

 	���'�� !
E�
B�� �� m/# ��� +"�BWQ � $�3 � +� $�3 �

 F
D �Q��P �
B�� �� $�D ��
� 	�� 4 �2B� !��� ��#� &�

��))���5 �.(��>�� &�8�2 �� � 1����� JE
�� � 	
B2D
�# �

j�, J �LC� a� ��� 
�� ����BE ��E � d) &� �>3 F
D !� ZH

$  �D�� " �Z�Y ����� ���)�;U;e;�b;�A��U("�� ����� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               4 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


(�� 	)*+, � 6*7��� ,-., /��0�� 1 � *� *"#� 2��3 4�"5� 	).... 

��e 

��1.$.3g�	�8 Z�> ��� *� ��0	��; I�,�� *�+)��*� *"� *� �*8 (��� 4�"5� IP,*� �6$

"� 
��) �
B�� 7>` � �� ���' f��+ "
�C� "'��#� $ K��� L�C 

"E
�' !
 
.�


 
.� 	����# ae_^ a�AU� a�eA_ 

aB5 
 
.� �� "�T� !��) bUce b��b� a�U^U 


 
.� o,P cUAh b�b_� b�U�U 

F
D !���

	���'�� ��� +$3 � ae_U ab�AA� a��Uh 

"BWQ +$3 � ae�� a�_�� ab �ec� 

3 �$aUhh abc �b^� b�Ubc 

	���'�� ��� aUc� bc �beA b�_h^ 

F
D �Q��P !��� a_hh c^eb b�_�� 

�."09� =�
,� �Q
C ;�023E F�2�� |�P $  �� �Q��P &� 	�2# �E �� "� 
��) �
B�� �E ����� �� 4<�� &0��� �0r 	���) g
#� �� ���

 �
B2P� m/#e"� �-�� �0+
�.

&9#�� 65�� &� � ��+� J �L�C� ���
� � &2��' F
D �� 
E

 !
�E�
B�� �� �
��' $��D 	�� � " ���E I��� 	����'�� ��� +

"BWQ � $3 � +��+
� ���+ $3 � .� 	
 ����B5 &�9�
/� ��

&5��D ��H)A(!
�E�
B�� L�� N
� 
� I�0' &
'�� ��� !��

 &���� $��D 	�� J �L�C� 6>�# ������'�� 4E)�
' � $3 �

 �P�� �� N
� J��D !
E�
B�� 
� &3 
.� �� m/# "�r)"���

 $># "BWQ 4E)�
' (F
�D I�� ��� ��' !��� .=�
�,� I���

"09� N�� 4�� 7>` � �� &WP�� �� �
�' $�D 	�� ��� 
�E !

F
D iW2T� !���)���5�(	���� R
�� ����� &� �#� 4<B�

 =�
�,� ��5� 
� �� � ;�+
� "� 
��) !
/DU/_c4��� ��-�� 

�'�� !
E�
B��	�� ��� +F
D �Q��P � $3 � =�
,� 4 � ;!���

"09� � ��: ��� .f��+ &WP�� �� �
B�� �� 4 � 4�� &� "�
P ��

���' ~����P "
�C�A^4� � ���.� � �+�� ��5� =�
,� �-�� 

"��09� !�
���) ���} �� =�
��,� ����� ��� ."'����#� &��WP�� ��

 F
�D !
�E�
B�� 4�� =�
,� �� $ K��� L�C �� ��} �� !��� 	

��� ��+ &2#
� �
�' $�D .g�� � 4���' &9�
/� ��)h(L��

 ���� 	���:�
��2C) &���� $��D 	�� ��[\�� �����Q F
�D 1������ 

�C�: .=�
,� 42C� 4�� �� 
EF
�D !
�E�
B�� 4��� !�� !���

 "� 	���:�
2C) ��<WB� � �+� �} 	
��� ��+Z' ����� &� ����

 �+
�)c��_.(

"09� ��` &� 7>` �/Q !��� ���� ��[\�� � 
� 
.� !
�E�
B�� 

F
D ��C�' ����Q !��� .
� 
.� 	�����# �
�B�� �� 7�>` ��/Q

q�L� ��� ��)���5A.("� �} &� ���>�� � ��2�� ���.2�#� �#�

 & Zs� ��9l� ��+� ���� �� ��� �� ����D &�� �
��' !�)U(

�
�' $�D 	�� J �LC� ��
�)���5�(�+� ��3
2H ��>�� �

 �LC� &8�2 �� ��+
� �� ��' 7>` �/Q J.��[\�� ��+� * ���+ 

���' �� �>Q 	���� �� �
�' � 
: � &9�
/� �� 7>` �/Q �� "
�C�

 	��
<BE)��(�#� ��+ N��L' L� .F
D JE
� 
� �/Q !���

 �
�B�� &�� 7�>` ��/Q 4 ��2B� &�� !��` &� ;�C
  JE
� 7>`

 F
D �Q��P �+�� 7W9� !���)���5A.("� �} &�&�� ��#�

�&��E
�' ���.2#� ��9l� � F
D 	
B2D
# ��>� J �L�C� � 
�E

j�, d) &� �>3 F
D !� ZH �a ��� � ��E $ �D�� ����� 

" �ZY F
�D * ��+ �� !���)U($��D 	�� J �L�C� ���
�

 �
�')���5�(�+
� �� ��' 7>` �/Q J �LC� &8�2 �� �.4� �

&8�2 	��: � =
9�
/� 
� !��')A;�_��c(1E)"� �0E �+
� .

1E ":23� "09� � R
� &WP�� �� �
�' $�D 	�� 
� 7>` �/Q ��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               5 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               6 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


��� ����	
 � ����� �
��
 ������ ��� �� ���� ���� �� ! ���.... 

��� 

����	��
�� �����)*��/�=r(��� ���� ��� ����.

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

 01� 2%!3# 456 �7 8.�7 7��1# 9. :�&!9� ��7�.8,.�7 7��,1# !��

 )!* 2�; <��
�� % !�!($ ���(� <&!= !$ 456 �7 +>,9�$ '/�%

 �;)?%�@A.("=+�BC# 2!,��"D % &!,�� '!,�!($ ��+��,� 

)!* � 456 �7 8.�7 7��1# +$ '/�% ?�,6 '7!,�/ E�	7 8$ �.��#

 )!,* F!,G.� H!�/ ��$ 2�� !,� % 4,56 E�I,9# H!,�/ % '/�%

:7+� �,;!$ .!,9��)�%��.(8,$ 8,@�# !,$ J,& K>,L$ % M!,$ 

01� F��.� �9* H/% !$ 456 �7 8.�7 7��1# ��$ ��7���& :!,�� 

4,,56 �,,�%� E,,N�+� �7)*��/�=r(:7+,,� O%+,,; P.!,,9��

)**�Q/�=r(�,,���	��
�� ���,,�� %)**�/�=r(+,,-. 8,,$ P

� ��+(>,�� �,�D 8,$ :!�� �9* H/% <��
�� !$ :�+"& 8= ���

 7��� "&�+� % +>R$ ��S,T �,;� E,U� '��,>$� �7 )!,* )V(P

,� 7�@�$ 456 +& �7 '+>9�$ 8.�7 7��1# ��	�# E�L.!>W �,�X.�7

R$!9� Y�!>. 
�. '+K�7 <&%ZW��7 8$:��X ��� )��.(

01� ��6 8$ 8.�7 ��
& H/% '��7 �[# +�BC,# '!,�!($ �!,"�# 

)!* % &!�� ��+K. ��+\ '/�% .($ H�.�/�� �!"�# �0] +& !,�!

 "�\ %+�.7+= ��	�# �� 8.�7 ��
& H/% ��+#M!$ �L�7)?%�@

A.(+K�7 2!1	!��)�%�(C# �� _�,� Y�!,>. 
�.�,� �,� �,00= .

�7 8,.�7 ��
& H/% +-. /� 9�!�/X '!&�!"�# `��� ��$ 2%!3#

 7�$ +>"= 456 �7 8.�7 7��1# !$ 8L�!(� .� +�� ��� E,�	7 8$ �.��#

 &�!"�# 9a$+B� <&!= �;!$ H!�/ �;S� !$ :�+"& 9�!�/X '!

)�%��.(J&K>L$ F��.� �9* H/% !$ 8.�7 ��
& H/% ��$ M!$ 

:7+,� O%+; 8�N+� �7 ���& .!,9��)*��/�=r(4,56 +,�\ %

)**�Q/�=r(��+(>,�� �,�D 8,$ :!�� �9* H/% <��
�� +K.!�$

 7��� H7�$ b+>�7 �7 % +>R$ �;� '��>$� �7 ��ST)V(%BC,#+�

8,.�7 ��
,& H/% % 4,56 +�\ 8�"@ /� 9��/ �;� '�
@� +$ HX

� �;!$ .

P8,.�7 ��
,& H/% % 4,56 �7 8,.�7 7��1# �7 +U>a� <��
��

 7+,I�"D 8,= �; �5� P&!�� '!�!($ ���(� H�; +>"= !$ :�+"&

 ,01� ��6 8$ 8.�7 �,[# '��7 +�BC,# % 7+,�� ��+,\ !,�!($ �!,"�# 

"�# �7 8.�7 7+I�"D ��+>"= 7+,I�"D ��+>,9�$ % !,�!($ c,3N �!

 !,,�!($ H�.�/�,,� �!,,"�# �7 8,.�7�,,�7 8,,$ �,,�X )?%�,,@A.(�7

<&%ZW '!& 8@��* % H!���9"@ ��,W)�%A(�,-�T <��
,��

 ��+(>,�� % )!,* d�,[� 7�5R$ PJ��!>W % +3L� PH�%+>�. +e!0D

 8,f&!�� �/�,,� d��+,,; �7 !,,&.'�
,,@� <��
,,�� �5,,� !,�!($ H�

 �7 7+I�"D % 7+I�"D F�,0� 8,.!�%7 �,9= �7 g!,� 8.hg!,� 

��7+� .8.�7 ��
& H/% 
�. % 456 �7 8.�7 7��1# �7 +U>a� +��i#

 )!* 4"D +��i# +B� �7 ��,6 8,$ 8.�7 7+I�"D !# �; �5� '/�%

 ,01� �,[# '��7+�BC,,# )!,* �!,"�# 7+,�� ��+,,\ '/�% .�!,,"�#

H�7+�+$ ��7 +"�\ % �L�7 +E\��,N �!"�# % ��+#M!$ �L�7

)!* �,.7+= ��	�# �� j�� �N�% �7 8.�7 7+I�"D ��+>"= '/�%

)?%�@A.(� �� <��
�� ��� % H!,&!�� k���� ��+(>�� 8$ H��#

 �7 l�,U* 8,$ PHX +,>R$ m,�/�# % ��ST +e!0D +>R$ "&�+�

 7�7 �5L. 9�%� �;� E��%�)A.(�7 8,.�7 7+,I�"D H7�$ +>"=

 )!* E\��N �!"�# � '/�% # E�	7 8$ �.��# '!,�!($ ���,; m"G

 8,9�� 81,��# 8�N!. �7 &!��)�P�AP��%�V(J=�+,# 
,�. %

�;!$ 8>9W +�/ 8�N!. �7 )!*)n.(J&K>L$ !,$ 8.�7 7+I�"D �5o� 

4,,56 �,,�%� '�,,". E,,N�+� �7 :!,,�� �,,9* H/%)**�Q/�=r(P

:7+,,� O%+,,; .!,,9��)**pn/�=r(�,,���	��
�� ���,,�� %

)**p�/�=r(5R$ <(. +K.!�$ :!�� �9* H/% +$ �;� d��+; 7�

,,� 8,,.�7 7+,,I�"D 8,,G�>. �7 %�,,;!$)�PAPQP�AP��%�V.(

J& ��0] J&K>L$ 01� % �5o� 4,56 +,�\ !,$ 8.�7 7+I�"D ��7

)**p�/�=r(456 �7 8.�7 7��1# P)**��/�=r(8.�7 ��
& H/% %

)*nA/�=r(8,.�7 7+,I�"D +$ 7+I�"D '�
@� 5L. JR� +K.!�$

� �;!$ .% E,� E�I,9# '�+,$ 456 ���+q /� '�!�1� 456 +�\

 7��� ��!��7��ST 4,56 �7 8.�7 7��1# 8G�>. �7 %)��(H/% %

��� 8.�7 .J&K>L$ 8,.�7 7+,I�"D !,$ 456 �7 8.�7 7��1# +>9�$ 

8@��* Y�!>. !$ 8.�7 H/% 8$ �5L. '��,� % ��W)�(J,& Xr,0&

,,� �,,;!$ .�7 8,,= 	!,,N �7,,��+$0��!,,� s��I)��(H/% P

�,;�7 8,.�7 7+,I�"D +$ �� J�(>L� +B� ��+>9�$ 8.�7 ��
& .�,��

2%!3# !&�,9�!�/X F!,\�� % d��+; �7 tu>*� E�	7 8$ �.��#

�;!$.

)!,* �!,"�# !$ &!�� '!�!($ �!"�# E$!(>� '!&+B� +,$ '/�%

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               7 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


#����$ %&'( � )&� �*�+, -��'! � �//�01�2 /3����)���4 /%���!# 5678 

��p 

9��5.:�; � ����< ����=� 9��=�! �	
 �2
� ����� �� �#��)�$����� �� )�<& .( �@�( ��'��� :���! A�B 9@
�B �$ ���� %&�0

�'*! C��D� �'!
� �'4 %&!#E F�0
 �� �
� /���B
 GH0 �� I�2
� �
J�! �K�� ����.

,01� 8.�7 7+I�"D 7�,$ ��7 .,"�\ �!,"�# +d��+,; �7 �,L�7

m"@ ��+>9�$ !�!($ /� 9a$ '�%X)n��� �!>I& �7 F+����= (%

�N �!"�# )!* E\� ��+,>"= !,�!($ c3N d��+; �7 '/�%)�nn� 

�!,,>I& �7 F+��,,��= (7+,,= �,,�	�# �� 8,,.�7 7+,,I�"D)EI,,;�.(

,,01� �!,,"�# !,,$ !,,�!($ c,,3N �!,,"�# E,,$!(>� '!,,&+B� H�,,; ��7

)!* vM!">N� % :�"D ��6 8$ '/�% 8,.�7 7+I�"D 8$!9# ��D 8$ 

"�\ �!"�# �7 +m,"@ % H�.�/�� �!"�# %7 �[# �L�7 %X'�

H�7+�+$ �!"�# 8.�7 7+I�"D 8$!9# % !�!($ /� 9a$ %7 �,[# ��7

 m"@ �!"�# �,.%� tu,* +,$ P!�!($ c3N % !�!($ /� 9a$ '�%X

 7�$ !�!($ ���(� <��
�� +B� �7 8.�7 7+I�"D <&!= ��"D .Y�!>.

 ��7 8$'!,&+B� <&!,= !,$ !,&�!"�# ��$ E$!(>� '!&+B� /� :��X 

�7 &!�� '!�!($ k����!. H!,�/ �%+,� +,B� )�%��(wu>,*� P

)!* !$ &!�� '!�!($ +>9�$)AP�AP��%�V(J=�+,# <&!= %

)!* % &!�� '!�!($ ��!0� ��+��� +B� �7 )!* '/�%)�PnP

�� %��(� 45�0� �;!$.

,01� �,;�7+$ x*!; +$ 9�!�/X '!&�!"�# +B� P7�,5. ��7

 ���(� <��
�� !$ P�= ��6 8$ 8= �0]+& <&!= % &!�� '!�!($ 

)!* 2!��"D �; 8>�!= �;�7+$ x*!; /� '/�%)?%�,@A.(

v�+&!q J& ����	��$ 7+I�"D 2�+��i# '�.%�):!,�� �9* H/%

 ?%�,@ P�,���	��
�� ����� 8�N+� �7�(8,.�7 7+,I�"D !,$

)?%�@A(�[#+�BC# ,01�+�T �5,� ,9�!�/X '!,&�!"�# ��7

 +$ 9�!�/X '!&�!"�# +B� H�; �,;�7+$ x*!,; :�,; �,�� .

�9. 8>�!� 8L�!(� '�+$ �(>L� 81	!��.

�,.7�$ 8$!9� �T%� �e�7 +-. /� &!�� '!�!($ '!&�!"�#

 )!* '!&�!"�# ��$ 2%!3# %+o=��,N % 
�]!,. '/�%��,e�7 

7�$)?%�@A.(+,-. /� ,9�!�/X '!,&�!"�# ��,$ 2%!,3# F�D

 � �T%� �e�7 ��,$ 2%!,3# H�; J= E�	7 8$ �.��# '!,&�!"�# 

% I�
�� 2!�e�U* y![	 /� 9�!�/X�!�"�; +,B� �7 )!,* 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

                               8 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html


��� ����	
 � ����� �
��
 ������ ��� �� ���� ���� �� ! ���.... 

��Q 

�;!$ H!�/ �;S�)�%��.(�7 j�� �N�% �7 �T%� 7+I�"D

 m"@ % H�.�/�� '!&�!"�# �!,"�# 8$ �5L. !�!($ /� 9a$ '�%X

 ��#+# 8$ &!�� '!�!($ c3NA/A�% �e�7 �/�V+>9�$ �e�7 

7�$ .g%� ��$ �7 !&)!* '
�. '/�% H�7+,�+$ '!&�!"�# P��7 +

,,"�\ P�,,L�7 +H�7+,,�+$ P�,,L�7 P�,,L�7 E\��,,N % ��7

)!* �7 �,T%� 7+,I�"D ��+,>"= !,# ��+>,9�$ ��#+# 8$ '/�%

 �.7+= ��	�# �� j�� �N�%)?%�@A.('!,&�!"�# 2%!,3# F�D

 !,$ �,T%� 7+,I�"D '�,.%+"& % �T%� �e�7 +-. /� 9�!�/X

 8.�7 7+I�"D)?%�@A(� H!9. �&7 ��6 8$ �T%� 7+I�"D 8= 

��� :7�$ 8.�7 7+I�"D /� 1$!# :�"D .�7��+$ 8@��* % ��,W

 '���)�(7�$ 8.�7 7+I�"D /� 1$!# �T%� 7+I�"D 
�..

Y�!>. /���+$8G�>. ��0] ��� �I"� +z!N 7�,". '+,��

 "�\ �!"�# PH�7+K$!>�X !$ �@ 8.!�%7 �9= �7 8=+�7 �,L�7

 m"@ d��+; a$ '�%X k���� ��� �I"� !�!($ /� 9+�!� /� +#

g%� !&�;!$ +z!N 81	!�� !$ 8$!9� d��+; �7 +>L$ 8�R# '.

-��'! 3��D�0
 ��&! 

�.� PH!���9"@ .F %.�.8@��* ��W .���� .��+$ 2�+B� g%� !&'{�>a� )!* '/�% �7+9� +$ 7��� %��S,T )!,* ��+(>,�� %

g!� �;�7+$ /� �1$ F�0� .F��DH�0� %'/�%!9= m$!0� %1�56 A)�:(�nhV�

A.� PH!���9"@ .F %.�.8@��* ��W .���p.g%� 2�+B� ��+$ % 7+I�"D +$ +>L$ 8�R# {�>a� '!& '�
,@� g!,� 7+,I�"D .% F�,�D

1�56 m$!0� % '/�%!9= H�0� �)�:(QhA�.

�.8@��* F P��W.�.t %.'��� .���Q .}��!# +B� �;!= +$�'�
@'!&7+I�"D % 7+I�"D 8,.�7 �,T%� %F!,\�� H�7+K$!,>�X .F�,�D %

H�0� '/�%!9= m$!0� %1�56 V)A:(���h�A�

V.� P:�./%+� .��p� .g%� 2�+B� ��+$ % 7+,I�"D P,9�%� �;� +$ +>L$ 8�R# {�>a� '!& '�
,@� H�7+K$!,>�X 7+,I�"D )�,�+5�&

����%�� (!R3e� �7 F%7 �9= H��0D 8$H.H!�!W �D��/ �;�� �!0;�!= 8�!.P'/�%!9= :�I9.�7 PH!R3e� >10e :!K9.�7 .

5. Bayhan, Y., B. Kayisoglu and E. Gonulol. 2002. Effect of soil compaction on sunflower growth. Soil Till. Res. 
68:31-38. 

6. Biederbeck, V.O., C.A. Campbell, K.E. Bowren, M. Schnitzer and R.N. McIver. 1980. Effect of burning straw on 
soil properties and grain yields in Saskatchewan. Soil Sci. Amer. J. 44:103-111. 

7. Deibert, E.J. 1989. Reduced tillage system influence on yield of sunflower hybrids. Agron. J. 81:274-279. 
8. Goodman, A.M. and A.R. Ennas. 1999. The effects of soil bulk density on the morphology and anchorage 

mechanics of the root systems of sunflower and maize. Ann. Bot. 83:293-302. 
9. Inderjit, and R.D. Moral. 1997. Is separating allelopathy from resource competition realistic? Bot. Rev. 63:221-230. 
10. Kamprath, D.K., E.D. Cassel, E.J. Gross and D.W. Dibb. 1979. Tillage effects on biomass production and moisture 

utilization by soybean on coastal plain soils. Agron. J. 71:1001-1005.  
11. Marinkovic, R. 1992. Path-coefficient analysis of some yield components of sunflower (Helianthus annuus L.). 

Euphytica 60:201-205. 
12. Motta, A.C.V., D.W. Reeves and J.T. Touchton. 2002. Tillage intensity effects on chemical indicators of soil quality 

in two coastal plain soils. Commun. Soil Sci. Plant Anal. 33:913-932. 
13. Murillo, J.M., F. Moreno, F. Pelegrin and J.E. Fernandez. 1998. Responses of sunflower to traditional and 

conservation tillage under rain-fed conditions in southern Spain. Soil Till. Res. 49:233-241. 
14. Salinas-Garcia, J.R., J. de J. Velazquez-Garcia, M. Gallardo-Valdez, P. Diaz-Mederos, F. Caballero-Hernandez, 

L.M. Tapia-Vargas and E. Rosales-Robles. 2002. Tillage effects on microbial biomass and nutrient distribution in 
soils under rain-fed corn production in central-western Mexico. Soil Till. Res. 66:143-152. 

15. Schneiter, A.A. and J.F. Miller. 1981. Description of sunflower growth stages. Crop Sci. 21: 901-902. 
16. Vega, C.R.C., F.H. Andrade, V.O. Sadras. 2001. Reproductive partitioning and seed set efficiency in soybean, 

sunflower and maize. Field Crops Res. 72:163-175. 
17. Willis, T.M., D.J.M. Hall, D.C. McKenzie and I. Barchia. 1999. Erratum to soybean yield as affected by crop 

rotations, deep tillage and irrigation layout on a hard-setting Alfisoil. Soil Till. Res. 49:347-356. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.4

.1
1.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

19
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.24763594.1384.9.4.11.5
https://jstnar.iut.ac.ir/article-1-509-fa.html
http://www.tcpdf.org

