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

��� 

� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
�/3� � 

�	#%61 �� 78/�9 :81� 

:��;8 � �	� �	<��= �>?/�
@�1�**

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

$3�@� 

1 A��B6 :� ��C	��D E
�	��D A�	%&� FC1/! -G? 78/�9 
1/� H�	
� -!	� .�� I���? ��J
� :� K/B� HBL	< �� "BC��&�	� -��MB�

4��� �	&;�	? �� �1/3? :� 	� ���	N? "�	� 
	�OPQR 1/21 �	#%61 �&�
6 �	S�81� ����T= :���� �� @B! ..�� �� VC	B��D IBC1 ��

 :&�= � 
�2 -!	�)WC�� :�6	� 	�XR�&8	� /&� :?�� �� I�� :�6	� �R�&8	� /&� (YZ;� �)WC�� :�6	� 	�[R�&8	� /&��I�B� :�6	� 

:?�� ��Q�&8	� /&� (
�	��D �C\� �� �1/ � :�)�1 ]= 
�	��DQR�O^^ ���� B� _? /�`�? /&��abB� /B�`�? c&�B? �1 A(�1�B
� :B�

 78/�9 �<� �� � ��61 
	���&�	�)� :���IL111 (@8@! :&�/9 /J8 �� ��/� ��&�	� �1�
� :� .-�;8 YZ;� -!	� .�� �1� �	�8 dC	&8

 .�� :� �
�� ��� :� :&�= � 
�2 -!	� � 8 "e1/� �� �C/;? H�� 
�1�
1�B21 E:B81� �/3� � VC1��1 Ef/� YZ� g5	! VC1��1 E


:81� Ih�� @6�� � -!1�/� g5	! E:81� �/3� � @C�/9 	� .i�� �1@�? E:?�� j	%?�1 4	5 �� ��	%&�1 "�	< -���� �1��� V�	� I�� IC1 ��

 Ei�� �� :81� �1@�? E:?�� �� �1� V�	� 1� -!1�/� g5	! � :81� �/3� � E�C1�� �1@81 c�5 ��� E:81� �1�� ��� .-B���� �1�B�� �BL�

 4	5/�0k? �
�� :�e/� �� f/� YZ� g5	! /� 
�1�R^@6�� "9��� -!1@8 Ih�� @6�� � � 8 "e1/� ��� E.�B<� @!� ���� ���

 �<� :� -�;8 @!� "e1/� :��� �� :���IL111 � ��� /&��� ��1@81 ���� A	%6 :��� �� �<� :� -�;8 
/�9IL111-!1� 
/?/� .l�� �1 cC

 �
�� YZ� @e1� �� :81� �/m� � /� ��C	��D "�1�� "�	n&� A1/01 L� E���8 �1���:�� ����:B� -�;8 YZ;� -!	� .�� �� :81� �/3� � 

��@e :&�= � 
�2Po��� /&��� @6�� .� /� -!	� .�� � �<� "�	n&� /01 
�� Ih�� �/3� �@C�/9 �1�.IBh�� �/3� � /p�1@e)OOoQ 

�	&3� �� �/9���� (1/�
�D "<1@e � YZ;� -!	� .�� �� :��� �<� )XOq�	&3� �� �/9���� (�<� 
1/�IL111 
�2 -!	� .�� �� 

@�D -�� :� :&�= �.� /J8 :� E�@�D -�� :� dC	&8 :� :2�? 	��	e :�L	Z� :�	�� FC1/! �� :� @�� �� /&�B�� �/B3� � ��Ne -#2 � /r

-!1� @�1�5 
/?/� @�L�? :��� �<� � YZ;� -!	� .�� H��/? E78/�9 :8	&;�	? -!	�.

�\1� 
	� �
@�� :�	��D E-!	� .��
1�21 E�/3� � E78/�9 �	<�1 E
�/3� � 

:�@n� 

������� !�"��# $� %
�&'��(� ���)��* "��)+,��-.���/�)0 1���23� 

�4	 �/�5)67 ����"8 9�:';� ��8� <3�	$ ��(� �����= .$�

?@2; A������"8 �/9�B'=� -C!��� -CD	 ��E�! F���	G ��� 4

�4	 H(�:8 �	�)�G<8"E�� )IJ(.�8 K8�,3 A��<?�� �L���� 

,6=��� "=,E ?'��0 �M= 	
 ���D	 �/?��,� .4��� 4 .4	
 ���

KD�"# ?�4 %")(	/�)0.�=�,'� �:
,�;,8 "�E	 K�8�,3 $� "?��

N<�, :! %
�&'�(� �:".O����E A)�:P ��6�<� !�"�# 1,Q�# 

�.E	�R S��( �,TU=�
 H)��� ?�:.�V&7� <'W:7 %�XU=�
 -�$	4�UR %"YU=�
 -Z���[= \]7� 4 �3�	$ 	��
�'(� 4 "E	� <(� 

*:8 1,^L8_+� �L� -Z�[��_)=4�'_<:mzahedi@cc.iut.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


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

��� 


�_@23%�)0 
,�� "/�,N 	�M'=� 
	,8 )I`(.	,�= ����� ����D	

CV8 4 a��� C!���� b����E ��6� "E	 %"::! 
4"68 K8�3 A���

 c��N ���,d	 ��
4"68 e"3 <�8 "�E�� )ff(.F���	G %,�6=

/�)0 -?�,� �/ %
�&'(� K��D "E	 ��g� %"::! A))W� ?3	h8 	
 .�

,Q# K��D 
�_@23 ?T)'= 	
 4 	,= 9�; .�h)8<8 1"E��)I(.

ia,2W8 �	 j=�@0 ��G �U�! b����E ��6� <4k��N ��/�

	
 4 5OL8 Z	,7 ?� A)X:( ?2)= �� b(,'8k�N �/�A)X:( 

Z	,7 ?�,;�8 ?'U� 4<"=	�! .��� %��)0 A��� 5OL�8 �E�R

 l�
	 K7�,�I`��m`<'=�( �'8 � �E�! 4?4 �,�; Z	,7

 4	 ?'U��?'U� ���/<K�7�,� ?�� nJ��� `J'=��(<��'8 e��T=� 

8<
�)0)II.(�	,7 	
<6O�( �4	 ?�� .��/�)0 �	�)�G ?! <


4"# �� �	�)�G ?'U� 4 �,; �E�R �4	 	
 -
�)0 e�T=��?�

Z	,7 'U= <+4<�	�)�G 5OL8 �E�R 	
 Z	,�7 ?� ���D�o <


,� "/�,N .<8 	�M'=� ��+ c��N .�2'N��( p�&# K�)+
 ?�� 
4	

 ,V� b����E 4 c��N �'2! C!��� -?'U� 5O( 9,�@O8 ?�� 	
 ���

 b����E 4 �g�� 5OL�8 ��E�R ?�� �[L= ?'U� 4 �,; �E�R

_�h)�<
,�E C/��� .�/�)0 ?U�	 ��'L0 ���� ��'V� )IJ.($�

l�
	 	
 �X�
 q�d �/�r��3 �E�! 4 �,�; ��E�! 	
 ��

 ?�,� A)� �'2! ?@7�� ?'U� �'U)� ���D	 H;,8 �/?�,� �/��V; 

4	 	
 	,= 9�;�l�
	 ��/���E�! <�8 ,�E
)I4s.(	


K7�,� F/�! -K��t8 ?Ot=l�
	 �/���E�! �4	 	
 ��E�! 

K7�,� F��h�� H;,8 5OL8?�,� �/4	�	
 4 ��E�! l��
	 

u3�� ?T)'= v� w�$,� �N�,= ��?�,� �/5O( "#�4 	
<8
,E .

8 �8� A��<"=�,� �xy8 %
�&'(� H[(��.�8"=�	 F��h�� 4 w��:8 $� 

	
 	,= 9�; 1,d %	4
 "E	/�)04 %"E .� 	
 +,� �x� �) "
�,�8

 U)� �h':(,'� �h�;� K)_U�� �V; e$a ��:� ��$ �'�
��_@23 

�'V� 
�_@23 4
,E C/��� ��a��)z-I`4m`.(

���E�! l���
	 ?@��7�� F/���! 4c���N ����,d	 F��h����

<8 {�&�	� F��h�� H[( "=�,�0)%�1��2'#� F��h�� .G 1�[=
 ?� 4

<0")��,N.G

�0 )s.(= ?�<�8 ��M "�(	 C��|	 v�� 9��B'=�

 H(�:8 <'�,d	 S��d $� �Q'B8 F/�! c�N ��,d	 .�h)8 	


 4%�)0 {�&�	�-"=�,'� 	
 b����E ��6� %��)0 <0"�)��,N F/�!

 4 %
,� �x,8 C! l�
	 K7�,� "U�B� 
,�[V� �	 %�)0 
�_@23 .$�

�X�
 q�d 8 	�M'=� <
4	?'�	�4 F:!�4 �/��	�
 �Z4�&'8 "E	 

K7�,� ?� �[L= "�E�[= .�L�_� c��N ��,d	 .�h)8 4 l�
	 .

:L6+�,��<)f(�� 4�")Iz(�8$G 	
�F��/ 
,N 4	 �j�=�@0 


�
 .�U="=c�N ��,d	 .�h)8 F/�! ?!8<"=�,� F/�! u3�� 

{�&�	���0 A)%�
,E .
 q�d $� ��XS��d $� ��,d	 ��
4"68

 -h':(,'� 	�"t8 F/�! ��� ��/ ?�=�
 ?�� 
�,8 1�t'=� 4 }�� 5O(

<3�	$ .�/�)0 
�_@23 8y�(� �x)~(.

�	�0$��( -c��N ���,d	 
,[2! b���E 	
 j=�@0 ":P�/

 
	�
 <_UN b���E �� <�,N �8� ?O�(�4 ?�� <_UN F:� 1�23� 

?��( F/�! %
�&'(� .�8"=�	 	
 �"�"E ��� u3�� </�)0 $�"=�

 $�K8�,3 <O)68 9G 4 	,= .,�2/<8
,E-���F/��! ��8� A


�_@23 �	 ?�=�
 �� ?��E�
 "�/�,N 1��[=
)m-II-Iz4mm.(

<���$	� 	,M:8 ?� ���# ?W+�O8 
��_@23 ��h�;� 4 
��_@23 4


j=�@0 CD	 4 ?(,RIL111 4
 	
�4	 �E�! ,;�?'U�� ��

	�)�G b���E 	
 4 5OL8 4����0 e�T=� Z4�&'8 .

� �1��.�� 	�

1���( .�'L����� 	
 F����8$G A����If~` %"_U��=�
 ?��3	h8 	
 

$	4�U! "�E ��;� .�V&7� <'W:7 %�XU=�
 �.$� ?�3	h8 {��&�	� 

��	
 5O(IsfJ -�'8 8A��� 	
 ?=�)+��( Z	���# ?�;	
 b�(,'

 ?tO:8`/In<'=�( ?;	
 ?=�)+��( <0"�=	�� b�(,'8 4 
��0InJ

<@)8 �'8�(� .�,Q�B8 e��; ��� <(	 e,+ ?3	h8 c�N ����

 ��/�*n/I�� e�0 <'=�( �'8 4 HW_8 pH  
4"# `/�<8��"E.

H)��� ?� c�N <0
�8�� ?Ot= 4 <3�	$ �)��*mf4IJ"7	
 

<8 <=$4 "E��.

Z	,��7 ?��� F����8$G K���	,'!�� �)@���(� H��+�D 	
 \���d

k,@� <�
�Q� K8�R ��/ 	
 "��
�0 ��;� 	��Y� ?(.���/	,'R��

 K8���E <U����8$G 4
 �	���)�G C���|	)$� ���� �	���)�G~`4IJJ 

<@)8 'U� $� <W2T� �)B[� �'8v��)B[� �]R �A(44
�4	 

�E�R)l�
	 ?@7��m`<'=�( �'8 ?��8 Z	,7 ?@�7�� 4 5OL

 l�
	n`<'=�( �'8 4 �,; Z	,7 ?� ?'U� (	,'R��� .�,�:3 ?�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
:81� �/3� � ... 

��� 

<@7� ?!Z	,7 ?�"�="�
�0 %
�)� K�	,'!�� .4 ?�(,R C�D	 4


IL111 "�E ?�'��0 ��M= 	
 <�3�� 	,'R�� .�,:3 ?� .Z��R ��/

 <U��8$G�	�
�1,d~�'8 4sl��
	 ?@�7�� ����� l�
	 n`

<'=�( �'8 ?! "=
,�l�
	 �/�I4s��M= 	
 ?)�E�# .�,�:3 ?�

"="E ?'��0 .�)	�2 l��
	 ?@7�� m`<'=��( ��'8 �	�
 �~b�N

 �E�R ?! 
,� �,�ON I-m-�4~��M= 	
 ?)�E�# .�,�:3 ?�� 

"E ?'��0 .	
 ?�,� 4
 A)� ?@7�� �U! 4 �,�; ������ ?'U��`

<'=�( �'8 ���� 45OL8 �U! �����~<'=��( ��'8 
,�� .$� K�[D

 1
�W8 -�E�RIfJ	�'Y/ 	
 e�0,@)R 
,�! Z�&L�� 4 e,�)=,8G

mf 	�'Y/ 	
 e�0,@)R .|4�')= � �+�N ?%	4� e�� %
��� 	��! ?� 

"E.@23 )Z��E�R = 	
 )� 14� ?�2)S�23 4 %��8�f<'=��( ��'8 

"E e�T=� .�E�R $� ��-l�@3 $� 14� �	��)�G ��� %���2/ F�R

�� .�h)8 ?� .]�`/m"E %
�&'(�	�'Y/ 	
 �')+ .��� %$	��[8 �V;

 j=�@0 �X8 ?@#�8 	
 {4�E <�/
 ?D�( $� C�( ��� .�[�(	4


 �M@om	�h�/ 	
 %
�&'�(� 
�0 ��".	,�M:8 ?�� 1��':! �)	��2�

<6O( k")&( .���� ?@#�8 	
 K�0 <�/
 C�( $� ��� A)L�Y+�R

 �M@om	
"E %
�&'(� 	�h/.?@#�8 	
	,V* �W8 S�[d 1
�mf

	���'Y/ 	
 e�0,��@)RZ$� ��� �+���N ?e����%	4� "��E q�Q��8.

?3	h8 ."E h[( $� �� $4	 �L)� �	�)�G ��/	�2)� 1�23� "E .

1�':R ����8).�h %
�&'�(� KY�E K)O'L�8 h�	�( $� �	�)�G 9G 


�0�".

K8��E ,�2= K#��8 $� �� �/ {,D4 ��	�� 	,�V* -S�[d `J

"7	
K0</
-e�2��K0</
 <0")�(	 4��|,+,�h)� A)�)W� v

"�
�0.?@#�8 	
 `J"7	
 K�0 <�/
 $� <�3�� Z��R ��/ 	
 

�#�L8`/J?=,2= ?)E�# ���3	 �� w��8 �'8 "E e�T=� ��)0 4

?���=���	 �:���( �#�L���8 b���(,� }����� 5O���( ��1"���8 

Hitachi kp-ccss1�%$�"= "E ��)0.��h�;� <0")(	 ?@#�8 	
 

�4	 ?! ?=�
 
�_@23IJ���3	 �� <+�,'8 ?�,� ��E�
�� ?)E�# 

%$�"=� -
,� %"E "E ��)0 .%$�"=� A�� ��)0 -?��,� {�&�	� K8�E �/

 
��_@23 -?=�
 	�h/ .$4 -S[d 	
 ?=�
 
�"W� -?�,� 	
 S[d 
�"W�

 "=
,� v�|,+,)� 
�_@23 -?�,� v� .5O( "#�4 	
 ?=�
 
�_@23 

0 $� %
�&'(� ��)$� %"E �E�
�� .�/� 1
�W8 <'#�L8nw���8 �'8 

VP $� <=�)8 �E�R bN 	�W�)�)A"��
�0 .%$�"�=� ���)0 "�7	


 ?=�
 Ao4	 %
�&'(� �� 4 ?@LR,( �4	 $�
��	�! e,�)+4�'� 1]# 

������4	 m?=�
 e�0 ���0 Z	,7 .%
�
 e��= $� %
�&'�(� �� �/

 �	�8G 	�h��SAS ���0 	��D �	�8G ?�hT� 
	,8 .A)X=�)8 ��� ��/

 <:W8 q]'N� KD�"# .,8$G 
	�LSD 	
1�2'#� 5O( `"7	
 

"="E ?L��t8.

tG� � dC	&8 

�,�2= K�#��8 ��� �E�! $� $4	 
�"W� �� CD	 4 �E�! �4	 �x

:W8<"E 	�
)14"; I.(-S�[d 	,V* �� �E�! $� $4	 
�"W�`J

"7	
K0</
 .���� 4K0</
 �[L�= ?'U� 4 �,; �E�! 	
 

H�)��� ?�� 5OL�8 ��E�! ?��f/I-`/I4~/I
,�� ��'2! $4	 

)14"; m.(�?8 �M=<�h�� "(	�4	 ?�,� C!��� F�l�
	 �/?�

�h�� ?O(�4�
	 K7�,� F�l?'U�� 4 �,; �U! 	
 �/ u�3�� 

�h���� ���D	 F)A?�,� �/�L� -�%���,! 4 ,�2= w1,�d ."�E ���

 
�0 "E	 %	4
��(� %" .�h��� ��x� ��� ,�2= �3��( F��h���F

� ���D	)0 A)
 Z�W+�O8 	
 .�/���X)I-s4Is(=�)�	�h�0 h

�(� %"E .?�(,! C�D	 	
 ,�2= K�#��8 ��� �E�! %	4
 1,d

 CD	 ?� �[L=IL111 =a,d <
,� �� .�X�
 Z�W+�O8 	
)f-Im

4I~(�)�,=| A)� Z4�&� 
,;4 h)= � $� j�=�@0 ���/ �� ��M= A

�(� %"E �	�h0 .0 "�E	 %	4
 1,d �� �	�)�G C�|	 �x� �) $� %�

 	�8G �M=�<:W8 "U= 	�
)14"�;I.(� ��� ��A?�W+�O8 	
 1��#

 <L)L3)I~(%	4
 1,�d F/��! H;,8 c�N ��,d	 F/�!

 0 ,2= 4 "E	)
�0 %��".1,�d ��� CD	 4 �E�! �4	 K��t'8 �x�

 <:W8 <0")(	 �� �E�! %	4
 "E 	�
)14";I.(	
 ?�(,R CD	 

�E�! �,; 4
4"�# ?'U�� n�����
 $4	 )II�$4	 (C�D	 $�

IL111 )IIf$4	 (?�@#�8 ?�� �,�� ")�(	.+��# 	
 <?�! A��� 

	
 Z4�&� ��E�! 
4"�# 5OL�8I
,�� $4	 )II`���� $4	 �

4 ?(,!IIn ��� $4	 �IL111 .(L�8 A����)(�L�# �X=��)� ?+

CD	 �'U)�IL111 �'U�)� <'���D	 b����E ?� 4 �,�; �U�! 	
 

?'U� �(�.

�x� �4	 �E�R CD	 4<:W8 }�� 5O( �N�E �� 	�
 "�E 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


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

��� 

��@2*.�1� :C�_? C�D "�1�� /01 ]8	78/�9 @!� W�&`� "e1/� 	? -!	u �1 ��� �1@�? /� ��C	� 

*4**:?�<:W8 H)��� 1�2'#� 5O( 	
 	�
�4�"7	
 

��@2 v.C	n�:;I�S8	�� 
	� "e1/� @!�)-!	u �1 ]= ��� (-G?/�0k?�C\� 
�	��D E.���<� � -!	u 

A)X=�)8 .,8$G ��(� �� �	�8G Z4�&� "D�� -":'L/ k�'U8 q�# �� 	
 KD�"# ?R .,'( �/ 	
 <U��8$G K8�3 �/LSD 1�2'#� 5O( 	
 �<8 "7	
 ":E��.

)14"; f(.	
 }��� 5O( �N�E ��E�! ?�� �[L�= 5OL�8 

�E�! 4 �,; ?'U� `n/J"#�4 �)
,�� �'U)14"�; n.(8�).�h

 }�� 5O(+,�)"�,= .�h)8 $� �x�'8-	<����o 
�,�8 4 ���,d	 

0 ��'(
 K��D)%��(� )mn(.	
�4	 ?'U�� 4 �,�; F/��! 

?@7��?�,� �/4	�
	����E�! l����D	 F��h��� H[�( ��)A

?�,� �V=G �$�"=� ?��( 4 �/4	��"_��X<8
,E )s(.+�# 	
 <?!

	
�E�! �� w�$,� 5OL8 �N�,= ��?��,� ����D	 F/��R 4 ��/ 

}��� 5O�( �N��E F��h�� H[( �8 <

��0 )I-s-z4Is.(

Z�W��8 A)X=�)8 

	��|,+,�h)� <0")( .����K0</
 �� "7	
 K0</
 S[d ��4	 �
�$G ?;	
 Z��))�� w[:8 

��/�� * ��/� ��/� * �/��* � 	��Y� 

���/� ��/�� ** ��/�� ** ��/�� ** � �E�R �4	 

���/� ��/� ����/� ���/� � �	�)�G 

���/� ���/� ����/� ���/� � �E�R �4	 ×�	�)�G 

���/� ���/� ���/� ���/� � l+� ��ON 

��/�� ** ��/�� ** ��/�� ** ��/�� ** � CD	 

��/�� ** ���/� ����/� ��/� � �E�R �4	 ×CD	 

���/� ���/� ���/� ��/� � �	�)�G ×CD	 

���/� ���/� ���/� ����/� � �E�R �4	 ×�	�)�G ×CD	 

���/� ��/� ���/� ��/� � 9 ��ON 

<U��8$G K8�,3 S[d ���	 ��%K0</
 .����K0</
 �|,+,�h)� <0")(	v

�4	�E�R 

?'U� 4 �,; ��b�/��b�/��b�/��a�/��� 

5OL8 a�/��a�/��a�/��a�/��� 

�	�)�G)<@)8 �)B[��'8(

�� a�/��a�� a�� a�/��� 

��� a�/��a�/��a�/��a�/��� 

CD	 

���IL b�/��b�/��b�/��b�/��� 

?(,R a�/��a�/��a�/��a�/��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
:81� �/3� � ... 

��� 

��@2+.:C�_?�1�C]8	1@�? Ei�� �� :81� �1@�? E:?�� �� i�� �1@�? E:?�� j	%?�1 /� ��C	��D "�1�� /01 �:?�� �� :81� �:81� �1�� ��� 

*4** ::W8 H)��� ?�<1�2'#� 5O( 	
 	�
�4�"7	
 

2��@ w.I�S8	�� A	;C	n�/� ��C	��D "�1�� /01f/� YZ� g5	! Ei�� �� :81� �1@�? E:?�� �� i�� �1@�? E:?�� j	%?�1 E

:?�� �� :81� �1@�?:81� �1�� ��� �

A)X=�)8�	�8G Z4�&� "D�� -":'L/ k�'U8 q�# �� 	
 KD�"# ?R .,'( �/ 	
 <U��8$G K8�3 �/ 

.,8$G ��(� �� LSD 1�2'#� 5O( 	
 �":'L/ "7	
 .

Z�W��8 A)X=�)8 

?=�
 	�h/ .$4 	
 ?=�
 
�"W�

?�,� 

	
 ?=�
 
�"W�

S[d 

	
 S[d 
�"W�

?�,� 

?�,� {�&�	� �E 5O( �N

}�� 

?;	


�
�$G 

Z��))�� w[:8 

**��/� **��/���� **���/� ����/� ��/�� ��./ � 	��Y� 

��/� **��/����� **���/�� **���/�� **��/��� **��/� � �E�R �4	 

*��/� **��/���� *���/� *����/� *��/�� ��./ � �	�)�G 

��/� ��/��� ����/� ����/� ���/� ���/� � �E�R �4	 ×�G�	�) 

��/� ��/��� ����/� ����/� ���/� ��./ � l+� ��ON 

**��/�� **�/����� **��/�� **���/�� **��/���� **��/� � CD	 

��/� ��/��� ����/� ���/� ���/� ��./ � �E�R �4	 ×CD	 

��/� ���/�� ����/� ���/� ���/� ���/� � �	�)�G ×CD	 

��/� ��/� ����/� ��/� ����/� ����/� � �E�R �4	 ×CD	 ×�	�)�G 

��/� ��/��� ����/� ���/� ��/� ���/� � 9 ��ON 

<U��8$G K8�,3 
5O( �N�E

}�� 

?�,� {�&�	� 

)<'=�( �'8(

	
 S[d 
�"W�

?�,� 

	
 ?=�
 
�"W�

S[d 

	
 ?=�
 
�"W�

?�,� 

?=�
 	�h/ .$4

)e�0(

�E�R �4	 

?'U� 4 �,; ��b��/�b�/��b�/��b�/��b�/��� a�/��

5OL8 a��/�a�/��a�/��a�/��a�/��� a�/��

�	�)�G)<@)8 �)B[� �'8(

�� a��/�a�/��a�/��a�/��a�/��� a�/��

��� a��/�b�/��b�/��b�/��b�/��� b�/��

CD	 

���IL b�/�b�/��b�/��b�/��b�/��� b�/��

?(,R a�/�a�/��a�/��a�/��a�/��� a�/��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


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

��� 

}�� 5O( �N�E 	
 C�D	 $� �'U�)� "�#�4 ��� ?(,R C��D	

IL111 
,� .� Z4�&�)<L�)L3 b(,� CD	 4
 A)I~(<�'���D 4

)mJ(=)�(� %"E �	�h0 h.|	 �x� 5O�( �N��E �� �	�)�G C�

 <:W8 }�� 
,[= 	�
)14";f.(1�# A�� �� F/�R c��N ��,d	

��A�N�E �	
4"#f/J"#�4 
�
 F/�!..�/�)0 	
 �� ?;�,8 

}�� 5O( <YUN ia,2W8 %$�"=� F/�! �x� 	
 }�� ��/ F/��R

<8 "����)`(.�)�/ <U���8$G K�8�,3 K���t'8 Z���x� $� v�� ���

}�� 5O( �N�E <:W8 	�
 "U=)14";f.(

�)x�� ?��,� {��&�	� ��� C�D	 4 �	��)�G C��|	 -��E�! �4	 

<:W8 "E 	�
)14";f.(?�,� {�&�	� �E�! 	
 5OL8 ?�� �[L=

�E�! ?'U� 4 �,; 
4"�#n"�7	
 ��)
,�� �'U)14"�;n.(

.��
�/	,�)s(+
)?@�7�� F/��! ��x� ��� %��)0 {�&�	� F��h�� K

w��( ."E ?'L� �	 l�
	 <�,:! ��-F/�! ?�� h�8�D 	,= �[L=

 K��N�
 	
 h��8�D .4
���8'= 	
 4 F��E,�)?��T ?@��7�� F��h����

%�X=�)8 �/8<"=�
 .�'=�V��U8 �<Z�W+�O8 	
 
��X)If-m�-fJ

4fI(�(� %"E �	�h0 .F/�R �� c��N ��,d	 %��)0 {��&�	� 


4"#f���� F/�R "7	
 .
,[2! K)L�=�'� F/��R H[( 9G

/)��'(�4	")
�"W� F/�! -v 41,���@( %$�"�=� ��/ '= 	
 4)?�T

 {�&�	� F/�! %�)08<

�0)Iz4mI.(CD	 ?� �[L= ?(,R CD	

IL111 
4"# m�<'=�( �'8 
,� ��":@� .�)/ $� v�� 	��xG K���t'8 

<U��8$G K8�,3 �� ?�,� {�&�	�<:W8 	�
"U=)14";f.(

?��,� 	
 S[d 
�"W� �� CD	 4 �	�)�G C�|	 -�E�! �4	 �x�

<:W8 "E 	�
)14";f.(?�,� 	
 S[d 
�"W� ��E�! 	
 5OL�8 

��E�! ?� �[L= ?'U�� 4 �,�; 
4"�# ~"�7	
 ��)
,�� �'U 

)14";n.(�0?'U� 4 �,; �UR 	
 ?P����� ���'V� ��g��

 C/��� ?U�	 ��'L0<8
,E ?�,� w�$,� <+4 �UR ?� �[L= �/

 �� $� 5OL8 �(� 	�
	,N�� ��'2R <'N�,= .F��h�� �� ��,d	

c�N 
4"# ?�,� 	
 S[d 
�"W� s����� F��h�� "7	
 .	
��x�

 9G 
,[2! }�� ��)� �3�( -?'��� F/�R }�� 5O( "�"U� �/

 4 %"E F/�R h':(,'� .�h)8 4 ?'��� ��'2R S[d 
�"W� ?T)'= 	
 

")+,�<8
,E)ms.(���	�h�0 ��� ���'= A��X�
 A)�tt68 ���/

 
	�
 �t��O8)f-Iz4m~.(
4"�# ?�(,R C�D	 	
 S[d 
�"W�

mJ CD	 $� �'U)� "7	
 IL111 
,� .8 �M= ?�<}�� 5O( "(	

 �'U)� ?(,! CD	 	
 ��:� ��$ ��'V���	�h�;� K)_U�� ��V;�


�_@23C/��� �(� %
,2= .�X�
 Z�W+�O8 	
)I~4mJ(?� h)=

 �)�,=| A)� Z4�&� ��(� %"�E %	�E� j=�@0 ��/ .�)�/ $� v��

	�xG 3 K��t'8 <�:W8 ?��,� 	
 S�[d 
�"W� �4	 <U��8$G K8�, 	�


 
,[=)14";f.(

S�[d 	
 ?�=�
 
�"W� �� CD	 4 �	�)�G C�|	 -�E�! �4	 �x�

<:W8 "E 	�
)14";f.(S�[d 	
 ?=�
 
�"W� ��E�! 	
 5OL�8

 ?� �[L= �E�! ?'U�� 4 �,�; 
4"�#IJ"�7	
 ��)
,�� �'U 

)14";n.(8 �M= ?�<"(	 	
 ��E�! ?'U�� 4 �,�; F��h���

 F/�R H[( ���D	 ,� �h':(,'� 
�,8 ")+ S�[d 	
 ?�=�
 
�"W� 4

�
�0 �(� %" .�'=�V��U8 �<C��,�! b�(,� )fI(%"�E �	�h�0

�(� .S�[d 	
 ?=�
 
�"W� -c�N ��,d	 F��h�� ��`/f"�7	
 

���� F��h��.<YU�N F:�� ?O�(�4 ?� h':(,'� F/�R �x� 	
 -

+,�)"1,@( 
 4 ?�'��� F/��R �
��):� ��/ ?�=�
 
�"�W� ?�T)'= 	

")+,� S[d 	
 ��'2R<8
,E )I�(.<L)L3 )I~("��� 4)Iz(

�'= h)=�V��U8 �<%
,2= �	�h0 �	 "=� .CD	 	
 S[d 	
 ?=�
 
�"W�

 
4"# ?(,!mJCD	 $� �'U)� "7	
 IL111 
,�� .C�D	 ������

 <'���D b(,� ?(,!)mJ(��(� %"�E �	�h0 h)= .�)�/ $� v��

 8�,3 K��t'8 Z��x�<:W8 S[d 	
 ?=�
 
�"W� �� <U��8$G K"U= 	�


)14";f.(

	�h/ .$4 �� �E�! �4	 �x� <:W8 ?=�
 
,[= 	�
)14"�;f.(

	
 ?W+�O8 �	�G)I(-h)= ��E�! l��
	 ?@7�� F/�! �� ��))��

<:W8 �	�
 	
.$4 ?=�
 "U= %"/�U8 .%
�
 .�U= Z�W+�O8 ?�R "=�

 <_UN F:�8<H[( "=�,� ,'� 5O( F/�! %"::! h':( +,� 4)"

�h':(,'� 
�,8 

�0 .�h':(,'� 
�,8 F:� �x� 	
 �X�
 q�d $�

 }�� 	
 %"E ")+,� <2= �/ �,�=� ": ??=�
 ?� <'#�	 ��� 1�t'=� �/ �: "

L8 A�� 4�<8 ?+K�23 
"�T8 F/��R u�3�� 
,�N ?�,= ?� "=�,�

 
,E h':(,'� .%
��8 "�)+,� F/��! 4 �h':(,'� 
�,8 1�t'=� e"3

 <8 vUN�

�0 ?=�
 .$4 F/�! H[( "=�,)Iz4mf.(CD	 �x�

 	�h/ .$4 �� <:W8 ?=�
 "E 	�
)14";f.(C�D	 ?=�
 .$4 IL111 


4"# ~
,� ?(,! CD	 $� F)� "7	
)14"�;n.(ia��2'#� ?�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
:81� �/3� � ... 

��� 

A�� K)+
 CD	 	
 ?!IL111
�"W� "�)+,� ���'2! ?��,� 	
 ?=�
 

?�� ?'��� ��Q'N� �h':(,'� 
�,8 .�h)8 -%"E �'U�)� ?�=�
 ��/ 

%"E�(� .<L)L3 ?W+�O8 	
)I~(C�D	 ?�=�
 .$4 h�)= IL111  

�)�'U 
,� ?(,! CD	 $� .�)/ $� v�� 	��xG ?�=�
 .$4 ��� K���t'8 

<:W8 
,[= 	�
)14";f.(

?�=�
 
��Y@23 ��� C�D	 4 �	�)�G C�|	 -�E�! �4	 �x� 	


 5O( "#�4 <:W8 "E 	�
)14"�; `.(	
 ?�=�
 
��_@23 ��E�! 

= 5OL8 ?� �[L ��E�! 4 �,�; ?'U�� f`"�7	
 ��)
,�� �'U

)14"; s.(�N�,:Y� w�$,� w��( ."E ?'L� 4 ?�,� �� <�,:R ��

 ?@7�� 	
l�
	 �/��	�� �<8 H[( 5OL8 �E�! 	
 �� 

��0

 $� 4 "�(�� 
,�N 9,@O8 }�� 5O( �N�E ?� ��
4$ %�)0 ?R

"�E�� ?'E�
 ��'V� %
�&'(� 
,;,8 "E	 KQ�)I-s-If4ms.(

��,d	 F/�!c�N F/��! H[( Im?�=�
 
��_@23 �"�7	
 

"�
�0 .��� F/�! A?:W8 F/�! ?O(�4<	
 S�[d 
�"�W� 	
 	�


 ���0 Z	,7 S[d 	
 ?=�
 
�"W� 4 ?�,� .tt68)
 A���X)m~4

mz (=)<'�,�d	 F:�� ��x� 	
 j�=�@0 ?�=�
 
�Y@23 F/�R ?� h

%
�R %	�E� "�=� .
��_@23 ?�(,! C�D	nJ	 $� F)�� "�7	
 C�D

IL111 
,� .���� �?(,! CD	�h;� � !� �M= $� �u�3�� 
�_@23 

+,�)� ?=�
 ")� 	
 �'U�
�0 CD	 A��".	
Z��W+�O8
���X)If4

m�(=)h�)�,=| Z4�&� ?�j=�@0 ��/ � $����M= A%	��E� %"�E

�(�.�)/ $� v�	�xG ?�=�
 
��Y@23 ��� <U��8$G K8�,3 K��t'8 

<:W8 
,[= 	�
)14";`.(

�x� �E�! �4	 )� 
�_@23 �� CD	 4 �	�)�G C�|	 -�|,+, v

<:W8 "E 	�
)14";`.(	
 <��,�/ e�"=� �UN .$4 ��E�! 

?� �[L= 5OL8 �E�! ?'U�� 4 �,; Im"�7	
 ��)
,�� �'U 

)14"; s.($� {�&�	� 4 }�� 5O( F/�! C�V8 K�8�,3 ��'2!

.
,� 0 �U�N .$4 �)%�! 	
 ��E� 4 �,�; ,� ?'U�� �=
".���

 ���,d	 F��h�� ��Nc�U�N %
��8 -0�)%�
4"�# f"�7	
 

���� F��h�� .��F/�! ��,d	 c�N 
�,8 4 9G 9�; K23 -

K'B8 %"E 4 "E	 -� <+,@( C)Lt� ?Za]'�N�4 %
	,�N C�/

 
�T�� %�)0 	
 <=,8	,/<8
,E ?! %��)0 vUN .$4 ?T)'= 	
 

8 F/�!<�"�� )n.(	
 �	
��= </�U�o��)mm(?�� h�)= F/��!

 j=�@0 v�|,+,)� 
�_@23 F/�! �x� 	
 c��N ��,d	 %	��E�

 �(� %
,2= .?(,! CD	 vUN .$4fJ"7	
 ��)�'U $�C�D	

IL111 
,� .CD	 %$�"�=� 
	,8 Z�&7 ?)@! 	
 ?(,! ���)0 -?��

 ?=�
 .$4 h;-CD	 ?� �[L= IL111 �E�
 ����� .�)/ $� v��

 8 Z��x� )� 
�_@23 �� <U��8$G K8�,3 K��t' ��|,+, <�:W8 v	�


 
,[=)14";`.(

��E�
�� �N��E ��� CD	 4 �	�)�G C�|	 -�E�! �4	 �x�

:W8<"E 	�
)14";`.(��E�
�� �N��E 	
��E�! 5OL�8

 �E�! ?� �[L= 4 �,; ?'U� �)
,� �'U)14"; s.(?�W+�O8 	


 ?�=�
 
�_@23 -k�N ��,d	 .�h)8 F/�! ���# 4.$4 �U�N

 
�
 F/�! �8�,� �	 <��,/ e�"=� <+4���� K)+
 ?���=�
 
�_@23 ?

U:� �)o 	�2)� 	
<)14";s(� h�)= .G ��E�
�� �N�E �) �'U

"��E .
 Z���W+�O8 	
����X)In4ms(�N���E F/���! ���� h��)=

 �(� %"E %	�E� c�N ��,d	 F/�R �x� 	
 �E�
�� .�N��E

�E�
�� 	
 ?� �[L= ?(,! CD	 IL111 
4"# s"�7	
 ��)�'U

 
,�)14";s.(�'U�)� Z	"D C�D	 
�,�8 ��Q�'N� 	
 ?�(,! 

<���o ������ H[�( <U���$ FB� ?�C�D	 A���
�0 ��".��)A

�,=| �)����/��� ?��W+�O8 
	,��8 ��� ")Iz(@!,��� 4<=�$ ��)=�<)�(

:W8 Z4�&�<	�
�� $� �"U�= %"/�U�8 �M= A.���+
 .�U �) KA���

?+�L8 ))�� �	 Z�� ?�=�
 
��_@23 4 v�|,+,)� 
�_@23 .�L_� 	
 

F:� �x� 'L=�
 ?"=�.�)/ $G K8�,3 K��t'8 Z��x� $� v� ��� <U���8

 �E�
�� �N�E�)x��:W8 <	�
�":'E�"= )14";`.(

�:W8 ?�=�
 Ao4	 "7	
 �� CD	 4 �E�! �4	 �x�<"�E 	�


)14";`.(?� �[L= 5OL8 �E�! �4	 	
 ?=�
 Ao4	 "7	


 ,; �E�!�?'U� 4In� "7	
 )
,� �'U)14";s.(
�/	,��.�

)s(=):W8 F/�! h<�h��� ��� %��2/ Ao4	 "7	
 	�
�?@�7�� F


	��(� %
,2= �	�h0 �	 l.Ao4	 "7	
 ?=�
 ?�(,! CD	 	


 ?� �[L= CD	IL111 #
4" fJ
,� �'U)� "7	
 )14";s.(	


<L)L3 ?W+�O8)I~(<'���D 4)mJ($� ?(,! CD	 h)= ���A��M=

CD	 ��IL111 �E�
 ����� .|	 �x� ��G C)	��A�o4	 "�7	
 �� 

:W8 ?=�
<"U= 	�
)14";`.(	
O8Z�W+�
��X)I~-m~4fm(

=)?� hZ��))��c"=� <'�,�d	 F:�� �x� 	
 Ao4	 "7	
 %	��E� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


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

��� 

��@2x.:C�_? �1�C]8	 ��C	��D "�1�� /01 E-!1�/� g5	! EcC\�L��� �/m� � EYZ� @e1� �� :81� �/m� � /� 

Ih�� @6�� Ih�� �/m� � �

*4**:?���� )1�2'#� 5O( 	
 	�
 �:W8 H�4�"7	
 

��@2 y.C	n�:;I�S8	�� z	� E-!1�/� g5	! EcC\�L��� �/m� � EYZ� @e1� �� :81� �/m� � /� ��C	��D "�1�� /01 

Ih�� �/m� � � Ih�� @6�� 

.,8$G ��(� �� �	�8G Z4�&� "D�� -":'L/ k�'U8 q�# �� 	
 KD�"# ?R .,'( �/ 	
 <U��8$G K8�3 �/ A)X=�)8LSD 	
 1�2'#� 5O( �"7	
 <8":E��.

�(� %"E .�)/ "�7	
 ��� <U��8$G K8�,3 K��t'8 Z��x� $� ��

:W8 Ao4	<
,[= 	�
)14";`.(

A�o4	 
��_@23 ��� C�D	 4 �	��)�G C�|	 -�E�! �4	 �x�

:W8<"�E 	�
)14"�;`.(	
 A�o4	 
��_@23 ��E�! 5OL�8 

?� �[L=�E�! ?'U� 4 �,; f`"7	
 �)
,� �'U)14"�; s.(

+
 ?�)K�)��E�! 	
 ?=�
 Ao4	 "7	
 4 ?=�
 
�_@23 .
,� �'U 

Z�W��8 A)X=�)8 

Ao4	 
�Y@23 Ao4	 "7	
 �E�
�� �N�E v�|,+,)� 
�Y@23 �
 
�Y@23?= �
�$G ?;	
 Z��))�� w[:8 

**����� ��/� *��/�� *��/� *������ � 	��Y� 

**������ **��/�� **��/�� **��/�� **������� � �E�R �4	 

**����� ���/� **��/�� **��/� **������ � �	�)�G 

���� ��/� ���/� ��/� ����� � �E�R �4	 ×�	�)�G 

��/���� ��/� ���/� ��/� ����� � Nl+� ��O 

**������� **�/��� *��/�� **�/��� **������� � CD	 

*����� ��/� ��/� ��/� ������ � �E�R �4	 ×CD	 

���� ��/� ���/� ��/� ������ � �	�)�G ×CD	 

�/��� ���/� ���/� ����/� �/��� � �E�R �4	 ×�	�)�G ×CD	 

���� ��/� ��/� ��/� ����� � 9 ��ON 

Ao4	 
�Y@23 

)	�'_/ 	
 e�0,@)!(

Ao4	 "7	
 �E�
�� �N�E 

)"7	
(

v�|,+,)� 
�Y@23 

)?�,� 	
 e�0(

?=�
 
�Y@23 

)	�'_/ 	
 e�0,@)!(
<U��8$G K8�,3 

�E�R �4	 
b�/��� b�/�� b�/�� b�/�� b���� ?'U� 4 �,; ��

a�/��� a�/�� a�/�� a�/�� a���� 5OL8 

�	�)�G )<@)8 �)B[� �'8(
a�/��� a�/�� a�/�� a�/�� a���� �� 
b�/��� a�/�� b�/�� b�/�� b���� ��� 

CD	 
b�/��� b�/�� b�/�� b�/�� b���� IL��� 
a�/��� a�/�� a�/�� a�/�� a���� ?(,R 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
:81� �/3� � ... 

��� 

5OL8 Ao4	 
�_@23=)�h�� h�F���� .
 Z�W+�O8 	
���X)I-

s4mf(2/� ?�)
	 ?@�7�� ���A�o4	 4 ?�=�
 
��_@23 ��� l

��(� %"E %	�E� j=�@0 .���,d	 F��h��� ��� c��N 3
��_@2

 Ao4	If���� F��h�� "7	
 )14"; s.(.�h�)8 ?! <��T=G $�

 ��,d	c�N A�o4	 "7	
 �� �)x��� <�:W8 ��E�"= �	�
-A��� 

F/�! K)+
 ?� �)x�� 5O�( "�#�4 	
 ?�=�
 
��_@23 �� ��,d	 

�(� .�'=�V��U8 �<
 Z�W+�O8 	
 ���X)�4I~(=�)�� h?��(


 �(� %"8G .Ao4	 
�_@23 e�D	� 	
 ?�(,!4IL111 H�)��� ?��

����� zs�4`f`
,�� 	�'_/ 	
 e�0,@)!)14"�; s.(L3�)L<

)I~('���D 4<)mJ(=)hC�D	 ����� �	 ��'U�)� A�o4	 
�_@23

 ?� �[L= ?(,!IL111"=
�! �	�h0 .

�:W8 A�o4	 
��_@23 �� CD	 4 �E�! �4	 K��t'8 �x�<	�


 "E)14";`.(CD	 	
 IL111 	
 Ao4	 
�Y@23 �E�!5OL8 

)s`I !)	�'_/ 	
 e�0,@ (�E�! ?� �[L= ?'U�� 4 �,�;)nI�

!)	
 e�0,@ 	�'_/ (
4"# `s)� "7	
 
,� �'U .<+�# 	
 ?�R 	
 

?(,! CD	 	
 Ao4	 
�Y@23 �E�! 5OL8 )IIs~!)	
 e�0,�@

	�'_/ (�E�! ?� �[L= ?'U� 4 �,;)�ss!)	�'_/ 	
 e�0,@ (


4"# `m)� "7	
 
,� �'U .C�D	 ?R �(� A�� �X=�)� �,� ���'=

 	
 
,�;,8 <'���D	 b���E K��t8 	
 C/ ?(,R ��E�! 4 �,�; 

��N�,:Y� w�$,� b���E 	
 C/ 4 ?'U� ��� ?��,� ��/ 	
 ��E�! 

CD	 ?� �[L= ��'V� �(�� 5OL8IL111 ����� Z�&�7 H�@o�

 ?W+�O8 
	,8�(� ?'E�
.

_�h)� b���E 4 �g� ?'U� 4 �,; �E�R 	
<����� ��'V� 

C/��� .�/�)0 ?U�	 ��'L0<8
,�E)II.(	
 ��X�
 q��d $�

 ?@7�� F/�! 5OL8 �E�Rl�
	 �/?@�7�� F��h�� 4?��,� ��/ 

4	�l�
	 �/�N�,:_� w�$,� H;,8 ��?�,� ��/ <�8 
,�E)s.(

�'= ��(����� �?8 %"8G �(
<'= .�,�)?T0)��A��� 	
 ?! 
�! 

+,� �M= $� 5OL8 �E�R ��h8 F��8$G)� A�o4	 4 ?=�
 "�)�'U

 �'V� F��	G ?� �,��8 ��"23?�,� �/� 	
 ��%
,�� ��E�! �4	 A

�(�.

��	
� ���� ��	%&�1 

I.	�G�� -.If~J .W�))�	G A�@68 %
,� -j=�@0 H(�:8 �E�! F<	�� 4
 	
 -?(,! �
 4 w�D,8 ?�� �E�! ���.�V&�7� ?�tO:8 	
 �.

���.�(�:E	�! ?8�=<$	4�U! %"_U=�
 -�3�	$ "E	� �'W:7 %�XU=�
 -<.�V&7� .

m.+G)	��-/.q 4.	�_E�.If�z.?=�
 �/�:o4	 <)� 4 �3�	$)h�,+,|�(.23 Z�	�U'=�)"�.��V� -.

f.:L6+�,��<� -.If~m .$	����<a�A�/�%
,� $� K7�# �/�8,� <|	 4
 	
 j=�@0 �'�,d	 C<.���.�(�:E	�! ?8�=<-��3�	$ "�E	� 

$	4�U! %"_U=�
�'W:7 %�XU=�
 -<.�V&7� .

n.e -
�"8� .	.\ 4.
�
�� .If�z .	,E F:� �x��)NaCl ('�,d	 4<Z	� 
�_@23 �� .$	4�U! e,@3 ?@T8���.��fI)f:(s`n�snI.

`.9 -e](� .�[(��.e -._E)e -�[ .	,��U[=�e -.e 4 e"t8 ."2#��.If�z .4	 9G 
,�[2! F:� Z��x��4��0�<��/��2! <! 4)�&<

�h@! .2@3 ?@T8<$	4�U! �n:~`��`.

s.
�/	,��\ -.� .If~n.�)x�� 
	 K7�,� ��N�E �� ?�,� C!��� 4 �E�! l�/�	�,:! FE,� �3�( -"E<%
,� j=�@0 
�_@23 4

@68<.�V&7� )?(,! (?=�'L��� �U! 	
 .���.�(�:E	�! ?8�=<$	4�U! %"_U=�
 -�3�	$ "E	� �'W:7 %�XU=�
 -<.�V&7� .

�.@!,�<=�$ )=�<� -.If~I .(	��<�G wOD �x� )	��8 	
 ��h;� 4 
�_@23 �� "E	 l@'B8 K#�� j�=�@0 A�o4	 
��_@23 .����.��=?�8

(�:E	�!<$	4�U! %"_U=�
 -�3�	$ "E	� �.��V� %�XU=�
 -.

~.@;)@){ -.� .. 4.%":��"N .If�` .(	��<_UN F:� �x� <�$ "E	 K#��8 	
 �U<=$ ?=�,; �� <,�( 	��� Z	"D 4��.e,�@3 ?�@T8

$	4�U!���.��m~)I:(I��II.

z.@N)@<=�8�( <e -.	.e -.	.� 4 	,� ?;�,N ."=4]D .If��.�� �x� 
	 ?@7�
	 	
 ?�,� C!��� 4 �E�! l�%
��8 w�2T� 4 "�E	 �� l

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


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

��� 

.�V&7� 	
 ?[:� vUN .$	4�U! e,@3���.��mz)n:(s�z�ss�.

IJ.e -	,� ?;�,N .	.If�s .=�[8 4 1,7�<�3�	$ ./�XU=�
 
�V; Z�	�U'=�<'W:7 %�XU=�
 <.�V&7� .

II.e -	,� ?;�,N .	.If~f .0)'W:7 .�/�<./�XU=�
 
�V; Z�	�U'=�<'W:7 %�XU=�
 <.�V&7� .

Im.E�
�
<. -.If~J .	�� Z��x���E�! ���h�;� 4 
��_@23 �� j�=�@0 
��_@23 .����.��(�:E	�! ?�8�=<%"_U�=�
 -��3�	$ "�E	� 

$	4�U!�'W:7 %�XU=�
 -<.�V&7� .

If.e -KQ68 "E�	 .\.e 4.{.=�"V�<.If�f .(	��<�h�;� 4 
�_@23 �� C!��� 4 CD	 �x� �0 
��_@23 �)�=�@0 %�j.�:�7 4 e,�@3�w

$	4�U!�~)m:(Imn�IIJ.

In.8$	<. -.If~J .�)x�� |	 	�VP ��G C)	���h;� 4 
�_@23 -"E	 �� �?=�
 e,0	,( e�D	� 
�_@23 �����E 	
 �.�V&�7� b.����.�?�8�=

(�:E	�!<$	4�U! %"_U=�
 -�3�	$ "E	� �'W:7 %�XU=�
 -<.�V&7� .

I`.� -�[T=	 .{.e -.�!�2<e 4.	.,� ?;�,N	.If�s .
	 ?@7�� �x���h;� 4 
�_@23 �� ?�,� C!��� 4 l�,�( CD	 4
 ?=�
 
�_@23 ��.

$	4�U! e,@3���.��Iz)m�I:(fn�mz.

Is.3	�$){ -.� .If~J .(	��<�)x�� 7,QN 4 
�_@23 ��h;� -
�_@23 �� C!��� 4 CD	 )j�=�@0 "�E	 Z�.�(�:E	�!<��3�	$ "�E	� -

$	4�U! %"_U=�
�'W:7 %�XU=�
 -<7�.�V&.

I�.="8�()� -� .{ 4._P,!<.If�m .�)h�|,+,�0)3�	$ .�/�<./�XU=�
 
�V; Z�	�U'=�<"VU8 %�XU=�
 .

I~.L3)L<e -.If~` .�)x�� |	 �C�/��G l@'B8 )	��4	 "E	 �� �U<�$ 4�U<j=�@0 .���.�(�:E	�! ?8�=<%"_U�=�
 -��3�	$ "�E	� 

$	4�U!�'W:7 %�XU=�
 -<.�V&7� .

Iz.���. -" .If~f.8�t�h':(,'� CV( ?L��G K0 �}�� 4 j=�@0 A�/�_U�� 	
 .G 	4�T8 )+,� 4 K�)���E ��6� ?�=�
 "�l�@'B8 b

?3	h8 ��,d	 .���.�(�:E	�! ?8�=<$	4�U! %"_U=�
 -�3�	$ "E	� �'W:7 %�XU=�
 -<.�V&7� .

mJ.'���D<1 -.If~`.8 �x�)= 
,! .�h)j�=�@0 
��_@23 ��h�;� 4 
�_@23 �� .|4�' .����?�8�= .� �(�:E	�!<%"_U�=�
 -��3�	$ "�E	� 

$	4�U!�'W:7 %�XU=�
 -<.�V&7� .

mI.�&M8�c -.{ -.E�3<\ 4.$�+�:<%�t=�N .If�`.�(	��<_U�N F:�� ��x� <�N�� 	
 <�,��8 Z�&�7 $� )h�|,�+,�_<�h�;� 4�

.�
�X��'�G 
�_@23 .	�� 4 1�V=Im)f:(ff�mn.

mm.	
�=�/�Uo�� <e -.	.� -."268	,=�� -.T8)"�q -.4	
�� -F .\.E)=��<\ 4 
�	 .="8<.If~f.�(	��<_U�N F:�� ��x� <4

�,!� Z�&7 �� ?�,� C!���)h�|,+,�_<a ?(�.�V&7� 	
 ?=�'L��� �E�! 	
 j=�@0 A.	�� 4 1�V=m:mzs�m~I.

23. Abel, G. H. 1976. Effect of irrigation regimes, planting date, nitrogen levels, and row spacing on safflower cultivars. 
Agron. J. 68:  448-451. 

24. Blum, A. 1974. Genotype response in sorghum to drought stress, II Leaf tissue water relations. Crop Sci. 14: 691-
692. 

25. Board, J. E. and B. G. Harville. 1996. Growth dynamics during the vegetative period affects yield of narrow-row 
Late-Planted soybean. Agron. J. 88: 567-572. 

26. Fereres, E. and J. M. Fernandez. 1985. Genetic variability in sunflower cultivars under drought. 1. Yield 
relationships. Aust. J. Agric. Res. 37: 573-582. 

27. Gonzales, J. L., A. A. Schneiter, N. R. Rivelanel and L. Johnson. 1994. Response of hybrid and open-pollinated 
safflower to plant population. Agron. J. 68: 1070-1073. 

28. Hashemi Dezfouli,A. 1994. Growth and yield of safflower as affected by drought stress. Crop. Res. His. 7: 313-319. 
29. Hayashi, H. and K. Handa. 1985. Effects of soil water deficit on seed yield and yield components of safflower. 

Japanese. J. Crop. Sci. 54: 346-352. 
30. Purcell, L. C., R. A. Ball and J. A. Reaper. 2002. Radiation use efficeincy and biomass production in soybean at 

diffirent plant population densities. Crop Sci.  42: 172-177. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html


� -!	� .�� /01�1���1�21 � �/3� � /� 4	5 -���� 
:81� �/3� � ... 

��� 

31. Qayyum, S. M. 1988. Effect of different row spacing on the growth and yield of safflower. Pakistan. J. Agric. Res. 
9: 79-82. 

32. Singved, R. D., S. K. Sharma and B. L. Verma. 1995. Response of safflower to irrigation and phosphorus. Ind. J. 
Agron.  40: 459-464. 

33. Weber, C. R., R. M. Shibles and D. E. Byth. 1965. Effect of plant population and row spacing on soybean 
development and production. Agron. J. 58: 99-102. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

4.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
30

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.47.44.2
https://jstnar.iut.ac.ir/article-1-1075-en.html
http://www.tcpdf.org

