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

�� 

�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

���7 <�=>-?@	A� 4�" )�4���*-�� ���B�
�C

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

�4�D& 

9� �E1F G�
; ���2� ��H
�D312� I�;�1F �)JK?�1�2+� ���� �8� LK� �4! 567� �8� K�M�	N �8� (�9�>2� �� ��! O
; 	� 9P��� �

9Q�	�R <���; � � SN	! $ :; � T��	=> 	� �N ��	� 	
�� 2�U?�9� ��+	��V ���	E# 9� �+4� T�=1 � �W�;�1F 4	� X��7�$+��E

 �� ���� 52� Y)	8 Z	��; 9� �� ���	[; $�	D\+�2! �� ��2��4! �2E
 ��! O
; �)L/]?J�^��� 2E�2� _
 +� (�� �B9=`�

 312� X	a�a:;���� T!� �� �8�� 4! �2M� .�N ��� ?98	� � 9�+� ���U� ���	E# � �+4� 47�� ?98	� � 9�+� �c	�� 2� �W�;�1F 4

4
E�2R ��28 ��	+��� ���� ���41	E�� d�� .�
�� �2� �	8�� <�� X�	e; ���� �����2� G�
; ��M� ?���2� ���� X	e7 9�� 	`%1V �	�`1 ��

��� .�<�+	# � <+2;f	 Tg��� <+2; 9� 2+h# ��� ���	E# 47�� � 98	� ��� 9� i��2� Y�;2;.���2����� �	�1 O
; \+�2! �� �W�;�1F 4�9

���	E# 9� �+4� T�=1 � 2E��� 98	� � 9�+� ��� ?���; T=+� <E!�� 	� ��	� � ��� � ���41�	� 4
=# �	! ?Y+2j ?��:� ��	���,`M 2E 

 9� $ :E� �	8�� �� ��! �)	> �� ?4
!	� �?���4�W� ?�,N �	8�� 9IR28 �IR29 41��� ��! 9� c	=> �	�=� .�` ��� ?��:� ��	� �	8��

 <+f � �E!� ?��	�K2�2W& �SN	! <+2E  <�k1	`�� � O
`; 9`� $ :; ?��4
� <�k1	�� ?O
; 9� T��	=> ?4�)�; <�k1	�� ?$ :; 	�

�� �2� �� �	��?4
E!�� �W�;�1F 4�)	> �� �SN	! 9h� 	��41��� f	� ���4�W� � �,N �	8�� �2� �� .9!�N 9+,"; X	e7 c	�� 2� �

 ��! �� 	�J�^��� _
 +� 2E� 2� e; ��2R 9� 9� �� �1�2+� �	8�� D�U��2.<�k1	�� ���� $ :E� ��2R�� �+4`� 47�� ?�W�;�1F 4

���	E# 9� �+4� T�=1��N ��� � �U?98	� ?9�+� 41��� �	+� 9�+� � 98	� ��� ?���; T=+� .3+	E1 9� 9M�; 	� �4`�V T`�� 9� <`+� �� 

�� ?O��l# $ :E� �	8�� �� ���;��H
� 9��86; T�� M 9�%; �9�	12� �2� Y�	
� 	� �� 1 ��	eE�� �>67� 	�.

�F�� 	� 4��� :�E1F G�
;DSN	! ?� 9!�N 9+,"; ?T��	=> � $ :; 	� �312� ?

9�4a� 

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

 012 -( 34� �5�67 ��
$892 :��� 3+7(	- ;�+<�". 8+ 	 ��+<

 32 )�=92 �� $ 
�  3�* �-	$�>? @	A� !4>2 ;(�67 �+&(.


$8CDEF	�G4< ;�"/"2 3H(	( �+? 
	(
 
�+,$ �+"I
 	
 	�+ 

�G>"� �"&* 	
 ;*�&)D.(

JI�� K86. -( 8L�012 �+� �"I
 37(	- M�". :��� 3+2 	�%+  $ 
$	

 �(�NOF��PF32 !"4>� (	 ;�1, K
�2 -( 85	
 8<
 .(-	:"7

JI�� �+� 	�+? :"+2- !�8+Q� $ �+"L%, R��+& 8+ 	 !+"#
 ��+<

!5�C 3I�4=+2 $ 3GL6+5 :?�+2( �� JI�� A"� S�+� -( M
�TG+&(

:"2- 	�+  3+H(	( �/%, -( $ M
-�� 0? ��< �$	M
	$* 8+I( .	


(?M
�TG+&( 
	�+2 )* RU(�2 �V A+"I JI�+� 	
 -( �	�"=+� �$�+C 

�.����'>I(
 W"���X��& 
?��G $Y���QI Z[5( $ �7(	- 
�G&(S�-	$�>? M84>I(
 S;�1T5( 3GL65 M�\>I(
 

].	��
�G&( ^<$_�2`JI�� Y�a"a9� �=&?	�>� 	 S

*:34"I$�G4#( �=� SY�Q��42 b�c=2 :am.rezai@cc.iut.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             1 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�� 

%Id� b�/92 �"N ��<�+%I e�f+�d$ 0�8+& ��+<?8+�(�/

32 8 �� .:�( �� M$[7 S8+ 	 M	$
 b�+g 	
 
��- h�L� $ �"iQ� 

32 8�8>� JI�� �>? �(�� (	 �	�  !4>2 86? )�.(

3+2 M8+"j"� ;�+<�". �$	 �	�+  Y(�k( 8+ �� .-( �	�"=+�

 %I R%'� ;�l 3#�%7( �� �	�  �� !%9G2 ;�<�".d��� 	
 ��<

$?�� �A%&( !"=I�G� �� �Q=I 
�� �A%&( !"=I�G� ^<��$

%I R%'� ��d($ 	
 ?!m�(A,( �\�
 �� �<�M�"�n ?��(�� 	
 M866

 32 �2$�a2 �	�  ?(	 ;* �o2 Y(�k( $ 866?32 ^<� �+2( S86<


(?� 8U�� JI�� K�U	( �Vd$ -�+& 86l �� +?86G=+< M8+  
�+� 	�

)�p.(+� 3��+I(�� �\�
 q�g -( 	
 JI�+� :"�� +? -( h�+L� ^<�

 �I-$	 X��g >+2 �+<4;(8+6l$
 �	�+  �+� �+1,(�2 	
 (	 ;* !

32 ?86)�.(^6+� -( 3+ �I JI�+� M�". �$	 �	�  Y(�k( ��+<

 ;�� Y(�k( $ �A%&( ;�+� �"%& �� M_�$ ��< 3+2 �+< 8+ �� .�+k(

 �r/N 	
 S�	�  �"#$( �A%+&( ^6+� -( S�	�+  s+&�G2 ��<

 32 3 �I �(A�( �� $ 
�  ;�� �r/N ^�<	
�+��� S3<�+". ��+<

32 �k( M�". 3/? �%I �$	 �	�  
	(�. )]t(.

85	
 :"� uI��	($ -( 34l�? ^i� �? 
(
 ;�>I 3I�1T5(

 �+&( �	�+  -( 3 �I �L#�v2 
	�2 K�U	( 3I- �I(�,)w(.x+Iy

 xI(y �m�� ;(	�4%< $)]�(^��2-* �� DPz�4�8+6�( JI�� 0U	 $

-( �4"I��(ywF�>+? $ 3��"+&* 	Ph�+  	�>+? �+a���* {�+6� S

�rC[2 !��U 34"GIy �((	�	�  	
P/w85	
 0�8+& 	$�+/? 

�	(A.8I
�%I .�1I* !%9G2 �4�86�( K�U	( �? 8I
�%I �	(A. �+�

 32 �4"I��(y K�U	( -( 86+ �� .:+�( �+'"GI ��+". |�+&(�� Y�T+5

 -(�G+&( 0�(-$A+�* ��+\#( $ d�y�#���2 A+"I 8+  8+"m}�.$ 3+# 

%<43&	�� 	
 ;(	�DO8I
�%I �	(A. :"~"/"� -( 0U	 ?K�+U	( �

(��864	�"=� �!%9G2 "I��(y K�U	( -( ��486G=< �)w�(.

�j<�". �/C�2 	
 JI�� ��<w���	�"=+� �	�+  �+� 3.�� 

3++2 |�=++C 86++ �� )wSE$��(.7 3++&	�� �++�++4u!++%L#(

�j<�". ��<wF��wO�	�  ��(�� 	
 M-$	 PF��zF23/" 	��2

 �&( M8  �i>2?( @�2 !"#
 �?K�+U	( �+V �+/C�2 	
 JI�+� 

�� �j<�". %I 
��- R%'� �/7d@�� 	
 �+&�<)�p.(-	$[+�

)�p(
�%I �	(A.?���� :"� �� �/Gi2 ��<dA+"I JI�+� 0U	 

3/7 �+/C�2 	
 �	�+  �+� !+%9� �(�+� {�+6� 36>.
�� 0N	


	(
 
�++,$ �++j<�". .%< $ ���,�++&++4;(	�)]�(�++L#�v2 	
 �(

�I�i/. �	�  	
 86/.�< b�/92 �� $ �( ��+<FS�P/FSP/zP$

wFF $ S3+I- �+I(�, 8+5	
 �+? 8I
(
 ;�>I SK�Lg d%I 85	
 

;(A"2 32 ^<�? �U�& $ �>�	 8 	 8��� .;-$ S	�+� 3��+I(�� �1I*

 (	 @�+� :"#$�+� 	(8+a2 $ �U�& �� �>�	 �Q=I S�j<�". d>�

�� 
 012 ��<�G2(	�� ;(�67 �+"��Iy ^6�A. 	3+��L2 �+��� ��+<

8I
�%I.

;($* $ 3/7)�(�j<�". �$	 �	�  �k( 3&	�� �� JI�� ��<

 8I
(
 ;�>I?:�� ��U�+& �+� �>+�	 �Q=+I �(	(
 !+%9G2 ��<

 86G=< ������ .3+%12 3+._�$ (	 �U�+& �+� �>�	 �Q=I �1I* 	


8I
�%I 3��L2 �	�  ^6� �� !%9� �(�� K�U	( ^6�A..

;�",�;(	�4%< $ 3)�t((	 �
��- {�6��(�� �+� �+2$�a2 

�	�  	
 0"&�G� �� 0�8& �Q=I $ �	� P/F�	(A+. 85	
 

8I
�%I .�1I* �
��- Y(�""�� �(�� �	�+  	
 �U�+& d>� ;-$ 

E/FM8<�>2 85	
 ?8+I
� .0+< :"+6l �	�+  ��+<P/F$E/F

�j<�". !%9� ^'6& �(�� �	�  ;(A"2 :��G1� (	 85	
 �� �<

� 8I
�%I 3��L2 �	.

;(	�4%< $ 3#)��(�+rI -( (	 �4"I��(y $ �4�86�( JI�� K�U	(

 8I
�%I �=��a2 0< �� �	�  �� !%9� .0"+&�G� )�, 	(8a2 �1I*

 �j<�". �U�& 	
 �	�  ^6� �9� �? 3��<w�3&
 �+� u6%�-

 8I
�� �G2 (	M-(8I( 8I
�%I ��". .^<�? �4�86�( K�U	( ��G>"� (	

 �rI -(%�K�Y�"5�f� 8 	 ( �+� �Q=+I ;�>+I �+4"I��(y K�+U	

8I
(
 .R+�
 ��+G1� �+9I �+� (	 0�8& 	(8a2 �4�86�( K$�a2 K�U	(

 �1I* 8I
�%I��	
 (	 0"+&�G� �� 0�8& �Q=I �G>"� 0"&�G� )�, 

�U�& 86G (
 �\I :"��� 
�� ��< .:"aa92 :�( 8+I
(
 ;�>+I �+?

 M-(8I( �16� 3+%I 0"+&�G� �+� 0�8& ��". 8+I(�� K�+U	( d+"4T� 	
 

8 �� 012 |�=C $ !%9G2.

%< $ xI-4;(	�)]�(�� S�y�+#��A"� Y�T+5 -( M
�TG+&(43

�"��Iy 8I
�%I 3���-	( (	 JI�� ��< .�1I*�]	
 (	 JI�� �"��Iy 

;(8/. 	
 $ �I�i/. 3��+�-	( (8"+ �� b�+/92 �� M8  �	�"�* ��<

8+++I
�%I .�	�+++  �v+++& $
 -( 3+++&	�� :+++�( 	
�/�$t/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             2 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

3&
 8+  M
�TG+&( 0�8+& 	$�+/? �G2 �� u6%�- .:"+aa92 :+�(

 8I
�%I �	(A.?/%7 Y(�""�� -( 3���� 85	
 @�� �v& �4
�

32 �",�� (	 ?86.36L2 ��Q�	( �1I* �(A,( $ @�� �v& :"� �	(


/%74�"��Iy 	
 
� 8+I
�%I �	(A+. !%9G2 $ |�=C ��< .	


���  �1I* 3&	��K/Na �(A+�( �	�  ^�(A�( �� 	
 �+��� ^

3#�C ?�Na/Ca ?
�+? (8+"� ^<� .���+  �+��1I 	
Na/Ca 

�"��Iy ^6�A. �(�� 8+  �"+5�� !+%9G2 ��< .x+I-)]�(	


	�  ^6� s�(� �/p$�/�3&
 �+� $ �+G2 �+� u6%�-?+%d

0< 3\G=� ��<?"I�I�d3._�$ :"� �y�+#��A"� ��+<48+ 	 $ 3

8+I
(
 ;�>I �j<�". +? ���+  ���+<K/Na $Na/Ca I^+a

3%12 ($ 	
 (	?
	(
 �	�  ^6� �� M�". ^6.

%< $ :"=C4;(	�)�]($-�& 3&	�� 	
?�+� !+%9� ��<	�

 8I
(
 ;�>I 	�  s�(�  	
 JI�� �	� ?�Q=+I ���+<K/Na S

Ca/Mg $Ca/Na b�+2�I s�(�+  �� �=��a2 	
 �U�& $ �>�	 	
 

?�&( �G% .($ �1I*?;�� 3��iGI( )�, 	
 M�". ^6 (	 h�+� ��<

&$-�?8I
�%I 3��L2 JI�� K�U	( 	
 �	�  �� !%9� 3/5( 	�.

%< $ $�" 4;(	�)]p($ 0�8+& R%'� $ R�-�� :"� ��Q�	( S

@�� 	
 (	 �	�  -( 3 �I M8  
	($ W"&* �+j<�". ��+< ��+<

 8+I
�%I 3&	�� JI�� .8+I
(
 ;�>+I �+1I* +? 	
 0�8+& R+%'� �

@�� :=2 ��< �&( �G>"� �� .	(8a2?�1l 	
 !"�$�/ @�+� :"2	

 @�� �� �Q=I �\�
 ��<?
�+� �G% .
(
 ;�>+I �+L#�v2 :+�( +? �

��U @�� :& $ �	�  -( 3 �I W"&* :"� ��Q�	( ��+Q�	( -( �+�

@�� 	
 0�8& �r/N �� ;* �&�<.

�G"��� $ 3="&�="I��
)�(36L2 ^�(A�( �Q=+I 	
 (	 �	(


:++�� 	
 0"++&�G� �++� 0�8++& �	�++  -( |�=++C ��++<��++� �]

3&
 �-8+I
�%I �	(A+. �G2 �� u6% .8+I
(
 ;�>+I �+1I* +? �+� �

b�+aGI( �7�& �	�  ^6� ^�(A�( +? �+I-$	 ��(8+< S:�� $ �(

 �(�G92?!"�$�/?36L2 ^<�32 (8"� (	 �	(
?86.

-	$[� $�c� )�(�	�  	
 �? 8I
(
 ;�>I�3+&
 u6+%�-

 S0�8& 	$�/? �G2 �� uI�+�	($ 0�8+& �+r/N 	
 M8+  �G+ �QI( 

�j<�". �/Gi2 K�U	( ��<�0"+&�G� ��(�� �+&(.:"+aa92 :+�(

 �j<�". ��a� s+&�� M8+  )�+, 0�8+& 	(8a2 �� (	 JI�� ��<

�j<�". �	�+"L2 (	 M8  �G �QI( 0�8& 	(8a2 $ 86G=I(
 sQ��2 �<

 ( �1, 	
 )�+iGI 8+I
�%I 3+��L2 �	�+  �+� !+%9G2 K�+U	( .

-	$[�$�c�)]t(S�	�+  ^6� 	
 �? 8I
(
 ;�>I2+& ;(A+" 0�8

@�� 	
 �"� ��< @�� -( �G>"� �&( ;(�, ��<.

?%< $ 	�2�4;(	�)��(7 �L#�v2 �� +4uJI�+� K�+U	( !+%L#(

�86�(48I
(
 ;�>I �?�I(�, 85	
 �	�  ^6� 	
 �8+ 	 S3+I-

 MA"\I	 	(8a2 $ M�".?!"�$�/?3+2 (8+"� ^<�?3#�+C	
 8+6 +?�

(�� $ :"#$�� Z�v&?3��l ;�"&(8"= 3+2 ^�(A�( �< �8+�� .�+1I*

 36L2 q[G�( �8+6�( K�+U	( :"� (	 �	(
4�+2 Y�T+5 �(�+� �?	�

8I
�%I M8<�>2 .J��+GI?%< $ 	�+2� +4 ;(	�)��(
(
 ;�>+I +? �

$ :"#$�+� ���+� Z�v+& �+� b�I�+� 0+U	 	
 �	�+  �� !%9�

(��?3��l ;�"&(8"=
	(
 ��Q�	( �<.

JI�+� M�+". �	�+  �� !%9� �6"2- 	
 �
��- Y�L#�v2 �l�.(

(3+I(��( JI�+� K�U	( �	�  �� !%9� �6"2- 	
 �2( S�&( M8  K�'I

�	(A. 
	(
 
�,$ 3%? ��< .�+� ^<$_� :�( (�# 3+&	�� 	�+r62

 �+aQg S�	�+  ^6� ��(�� 	
 3I(��( JI�� 0&[� K	y ^6?($ �8+6�

 86l 3&	�� ���1I 	
 $ �	�  �� !%9� �rI -( 3I(��( JI�� K�U	(

�U	( 	
 �	�  �� !%9� 	�?$-�&8 3C(�g ;(��( !%9G2 K.

���� �d��	�

3+&	�� :�( 	
��32�+� 0+U	 S]�0+U	 Z[+5( M8+  $�0+U	 

3,	�� -(�2�I�� 	�>+? JI�+� Y�a"a9� �=&`2 3C[5( ��< 	


b�&wDEO �L#�v2 
	�286G��. 	(�U .�� ^��2-* �� Y	�5?!+�	�G

 �/� Z�g W#�U 	
 $���<?�& 	
 3�
�f� !2� �4+ M
�"� 	(�8.

�++2 K�++U	(?�	�++  �v++& �++& 	
 	�?��(8++< �++� 0�8++& 8++��/

34��G4#(]/�)8<� (S�$�3&
 3+&	�� 
	�+2 �+G2�� u6+%�-

8++6G��. 	(�++U .^��++2-* -( �++/C�2 :++�( $ �++�	�\��. �$	 �++�

%<4;(	�)��($;$���G��+� s�(�  	
)ºC�P -$	 	
 S°C�w 	
 

���g	 $ W zF85	
 (8 (�,( .�"��Iy �<92 	
b�/ 3�(�N 

(8" ��)��(?8I8+  �G+ �$�	�+  ��+<	�%"�wO-( u+� -$	 

b�%7( �>?8I8�
�. .�(��?�>-(�9T5 
�L�( �� S�"/"I�� ��< 

DP×�F×w3GI�& �G2 $36"& <0'C �� 3�� O�G"# M
�TG&( $ 8�
�. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             3 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�p 

��4M-.4
�4� n�:1 I�;�1F \+�2! �� 	���! 

!%9� M8<�>2 3~"��Iy 8? 

	�"=�!%9G2  3.�� 0m[7 ;$8� Sb�2�I 8 	 �

!%9G2 @�� Sb�2�I ��Q��a� 8 	 @�� -( 3%? 
(8L� $ M8  8"T& ��I 	
 �< �#�# $ 8"T& �< �( t

!%9G2 ��GQ=I 	
 �"�}�@�� -( �	�"=� S8 	 �#�# �< �(@�� -( �
(8L� S86/� �< �

|�=C @�� -( �	�"=� S�U�G2 8 	 �<�". -( �
(8L� $ d>� �<M
�2 ; �

|�=C 	�"=� d>� $ M
�2 ;�<�". �%< �

0U	 �< -(�8 �>? 	�� .3�(�+N b�+/92 �+< z���+L� -$	 

8  .pH �GT< b�/92 �(Db�G6? 	�� $	
P/P�G+ (
 �+\I �+��k

8 .S�	�  b�%7( -( 8L� �GT< �& 3~"��+Iy 8+? |�+&(�� K�+U	(

 JI�++� Y�++a"a9� 3++//%#( :"++� �=++&�2 !%L#(	�G++&
)]](X++Qg

b$8, w�(�� 8+  �i>2 0U	 �< .$ �>+�	 b�+g ;-$ S�U�+&

>�d0"+&�G� $ 0�8& 85	
 $ �U�& $ �>�	 )0+�[� �$	 �+�

��G2�G� (�/C�2 	
 ;�<�". �(���8 :""L� 3.�� .���  ��<

 ($ 3���-	( �(�� ��-?^6�"��Iy �<^6� �� �Q=I �	�  �Q&�92 

8I8�
�.:

!%9� ��� )Tolerance,TOL ($ !�-$	 :"/Q2�<)��:(

]�[P STOL Y Y= −

�v�(	 :�( 	
YP$YS�� /%7 W"��� +4 ;$8+� s�(�+  	
 K�+U	( 
�

32 �	�  ^6� $ ^6� 86 ��.

8+"#�� :"\I�+"2 ���+ )Mean Productivity, MP (  $ !+�-$	 

:"/Q2�<)��:(

]][P SY Y
MP

−
=

2
^6+� �+� �"&�=+C ��� )Stress Sensitivity Index, SSI ( 

		�2 $ �>"�)��:(

]t[

S

P

Y
Y

SSI
SI

−
=
1

]�[S

P

Y
SI

Y
= −1

�v�(	 :�( 	
S PY , Y�� 	
 K�+U	( �+%< 
�+4/%7 :"\I�"2 W"���

�&( ^6� $ ^6� ;$8� s�(� .

3++&86< :"\I�++"2)Geometric Mean productivity, GMI (

s"92 $
 	
 
�4/%7)�:(

]�[P SGMP Y Y= −

^6++� �++� !++%9� ���++ )Stress Tolerance Index, STI (

-8I�I��)�:(

]�[
( )

S S P SP

P S P P

Y Y Y YY
STI

Y Y Y Y

×
= × × =

2

0++< :"\I�++"2 -�++&)Harmonic Mean, HM ($
 	
 
�++4/%7

s"92)]:(

]�[P S

P S

Y Y
HM

Y Y
× ×

=
+

2

sQ��+2 Y�T+5 uI��	($ ��A'� ���+  $ �+j<�". �+� ��+<

 �	�++  	
 �++/Gi2 Y�T++5 �(�++� M8++  �Q++&�92 ��++<�$�

3&
 	(A+�( K�+I -( M
�TG+&( �+� �G2�� u6%�-SAS)��(W+#�U 	


 �/� Z�g���<?8+  K�'I( 3�
�f� [2� .:"\I�+"2 ;�+2-* �+� �+<

 36L2 Y$�T� !U(8C 	(
)LSD ( b�%GC( �v& 	
�
	�+2 8+5	
 

86G��. 	(�U �=��a2 .( �� SY�+L��2 :"\I�+"2 3+H��	 8"2( -( M
�TG&

uI��	($ "GIy ��<43gσ
23~"��+6� $Pσ

2X+Qg �+/Gi2 Y�T+5 

8I8�
�. 
	$(�� ��- s�($	.

]�[g
MSg MSgs

rs
−

σ =2

]�[gs e
P g s rs

σ σ
σ = σ + +

2 2
2 2 

MSg$MSgs�� $ �+"��Iy Y�+L��2 :"\I�+"2 W"��� !+��aG2 �+k( 

�"��Iy *S�	� r$s�	�  Z�v& $ 	(�4� 
(8L� 86G=+< .	


�k(	$ ���1I �< �����?"GIy uI��	($ �Q=I -( Y�T5 -( K(843

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             4 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

8+  �Q+&�92 3~"��+6� ��.0+< �+ �� �+�A'� -( :"+6l �(�+� �(

M$�. $ �86�3��&�6 8 M
�TG&( |�=C $ !%9G2 K�U	( .

3+	E1o:� �

 �v& $
 q[G�( �(�+� K�+U	( :"+� Y$�T� $ �	�?Y�T+5 �+"/

36L2 
�� 	(
 ."GIy {�+6� 
�+,$ �\I�"� �'"GI :�( +4 Y�T+5 �(�+� 3

K�+U	( 	
 �	�+  ^6+� s�(�+  	
 �j<�". �/C�2 	
 M8  3���-	(

 �&( 3I(��( .�v+& -( �	�+  ^6� ^�(A�( ��]/�)8<�+  (�+��

3&
 >� ;-$ S�U�& b�g S�>�	 b�g �G2 �� u6%�-dS�>�	 ;-$ 

>�d0"+&�G� 8+5	
 $ M
�+� �=+�- S�U�+& +?(8+"� ^<� +?S
� 

3#�C	
 �+��� ^�(A+�( 0"+&�G� �+� 0�8& �Q=I $ 0�8& 85	
 �?

)8,(b$�$D.(�k(	$ ��
�a2 3~"��+Iy 8+? �(�+� �����)]�/��(S

�>+++�	 b�+++g)��/��(�U�+++& b�+++g $)]�/��(d>+++� ;-$ S

�>�	)t�/�](�U�& d>� ;-$ $)�]/�](M
�� �=�- S)��/�](S

0�8+& 85	
)]p/�p(0"+&�G� $)��/��(�Q=+I $ M8+  )�+,

 0"&�G� �� 0�8&)�t/�t(
�� ��� .3��'I*-( �� �? �U�+& b�g :G�	 ���

 �+� �+,�� �+� $ 
�+%I (8+"� ^<�? K�U	( 3~"��Iy 8? SM
�� �=�- $

�k(	$ 3+2 S�+1I* ���� ����� �+2�I�� 	
 ;* -( ;(�+� 3C[+5( ��+<

 
�%I M
�TG&( .$(+?�	�+  Y$�+TG2 Z�v+& 	
 K�+U	( Y$�+TG2 ^6

 8  W,�2?0U	 !��aG2 �k( �×�(�� A"I �	� ?
	�+2 Y�T+5 �"/

36L2 3&	�� 

�. 	(
)M
(
 M8>I M
(
 ;�>I �< 8I( .( 

�++ �� �++�A'� $ �( �	�++  	
 3~"��++Iy 8++? ��++<�$�

3&
 
�%I d"4T� (	 |�=C $ !%9G2 K�U	( �G2 �� u6%�-)b$8, 

�.(U	( �+1I* :"+� -( �+2( S8+I
�� 3���� M
�� �=�- �(	(
 !%9G2 K�

 3/7 S3G 	 K�U	(?M
�+� �=�- K	�g�"2 $ S3%��?S86G+ (
 ��+G%

�� 32 �rI 8&	?$-�+& -( K�+U	( :�( �?�+� �+/��a2 �+1, ��+\�
 	�

 M
�TG&( �	� ?86 �� M
� .3/7 :�( 0N	 ?SK	�+g 3&�2 SK�6"� K�U	( �

- K
 SM�\>�* 3�(�& :=C M
�+� �=�- �	85 $ 3�(�& :=C S
	

 86G (
 3���� .($ 3~"��Iy 8? �rI -(?;�>+I ^6+� �� 3v&($8C ^6

8I
(
 .�+&�782 :+�( �� 3/"#
 !5�C J��GI +? 37�+I M�+". 8+ 	 �

$-�&?�+&( ^6+� �� !%9� $ 0"r6� 	� .-	$[+� $ �+c�)]t(;�+"�

?S8+ �� �G>+"� M
�+� �=�- �'"GI 	
 $ 8 	 �7�& 3GU$ �? 8I
� 

b�/& ($ $ M8  �G��& ��G>"� ��<?!m� R+%'� �1, ��G>"� ��<

%Id� (
 86<(�� 
�,$ .	
 3+&	�� 
	�+2 K�+U	( :"+� q[G+�(

 �&( 3I�2-?+%I R%'� �d($ 	
 ?!+m� �+1I* �+"��� -( �G>+"� �+<

 M�+"�n �1, 8+ �� �-�+& .+%Id	
 �>+�	 -( M8+  )�+, ��+<

 �"%+& 
�+'�( 0&[��G"& +? �+� $ M
� +? 	�� 	�>+� ^<� SuI�+&y

 32 �U�G2 8 	 $ b�/& ��G=. 
�  .�U�+& 3#�g 8 	 -( �	� 

 32 �LI�%2 @�� $?�	�+  0m[7 :"#$( !"#
 :"%< �� S86 +? ^<�

 @�� ��G=. �&( ���� @�2 ��G��1I $ �< .?>� ;-$ ^<�d�U�& 

32 �>�	 $Y	�=� �k( 	
 8I(��?K(8I( �� �/ Y	�=+� $ 3�(�< ��<

� |�=C K�U	( �>�	 �� 0�8&8 �)�.(

!%9G2 ��GQ=I $ !%9G2 K�U	()b$8, �(��G>+"� �>+�	 b�g

86G (
 .��32 �rI �(�+� �>+�	 -( ��G>+"� �v+& K�+U	( :�( 8&	

 86 �� �G (
 )* )�, .:"\I�"2 �=��a2 �+� 0�8+& �Q=I �(�� �<

 
(
 ;�>I 0"&�G�?!+%9G2 K�+U	( :"� -( �)b$8+, �(M�+ SW��N

 S3+/92 K	�+g S;(	8+I-�2 86=� q[G+�( 3G+ 	 $ K	�+g 3+%/<( 

36L2 8I	(8I !%9G2 8<�  0U	 �� �	(
 .0<32�U	( :"6l ?($ �?^6

8I
�� 36"��� 0"&�G� �� 0�8& �Q=I �(	(
 86G (
 3v&($8C.

(?S8+I
�� 3���+� �U�& b�g �(	(
 !%9G2 ��GQ=I $ !%9G2 K�U	( �V

 M�  86I�2 K�U	( :�( -( 3��� �2( $ ��+� �>+�	 b�g 86=� 8+6I�2 3+��� 

�>�	 b�g K	�g 3%/<(?86G (
 3<��� .($ �U�+& $ �>+�	 +?^6��+<

32 ;�>I 
�� -( �	�  ^6� �� �1,(�2 	
 (	 3�$�TG2 86<
 .

>+� ;-$ S�>+�	 b�g �(�� 3&	�� 
	�2 K�U	( :"� {�6�d

-( �G>+"� ^6+� ;$8+� s�(�+  	
 M
�+� �=�- $ �U�& $ �>�	

 3#�C 	
 S
�� ^6� s�(�  ?�(�� �0�8+& �Q=I $ 0�8& 85	
 


�+� �G>"� ^6� s�(�  	
 {�6� 0"&�G� ��.-(�+'I* +?s�(�+  �

^6� $ ^6� ;$8� s�(�  	
 8 	 �(�� ��G1�?S�+&( 0<(�� 0

AG6&�G� $ 8 	 �� �G=�($ Y�T5 )M
�� �=�- (��G>+"� {�6�

 3++2 ;�>++I s�(�++  :++�( 	
 (	 8++6<
 .	
 0"++&�G� 8++5	
�

3&
 ���� �G2 �� u6%�- s�(�+  	
 3+#$ S�+ (
 (	 {�6� :���

3&
 {�6� �G2 �� u6%�-)��(?;$8+� s�(�+  �+� �Q=I ��G%

 8  M8<�>2 ;* �(�� ^6� .�+� 0�8+& �Q=+I �rI -( K�U	( :"� {�6�

 s�(�  	
 0"&�G��3&
 
�� �G>"� �G2 �� u6%�- .;-$ ����+� {�+6� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             5 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�] 

��
��

�.
�
�	



��

�
��
��

�
��
�

�
���

�
�
��
���
�

�
��

�
�

�
�
��

��
� 
�!

"� 


�
 #
�
 $

%
�&
"'

�
��

�
�
��
	

)
�
�

�
��
��

��
��
�

(
�
��
���
�

��
��

�
��

�
�
��
	

)
�
�

��
�
��
��

��
�

(
�
��
���
�

��
��

��
��
 �
!

)
��
��
���
�

(
"
�#
�
$
��

)
%�
&

(

 �
��
�

'(
)

/+±
-+
.

//
)

	
0�
1
���
�2
3
��

��
�

�
4�

(
'(/-5)

��
1
�

(
/6/

'.
 �
��
�

+.
-

/+±
/.
6

/+
)

IR
29

(
78
/

/+5)
9�
$
:"
�	

(
6)
8

/'

7
'7
+

/+±
//
)

/(
)

0�
��
�;
�
;�
�<
�%
��
!

(
-(/75)

IR
28

(8/
'+

7
+'
(

/+±
8/
'

/+
)

IR
29

(
.-
(

/+5)
0�
�9
���
�9

�$
:"
�	

(
+)/'

)
'7
(

/+±
(.
7

/-
)

�
4�
	
0�
1
���
�2
3
��

��
�

(
.6/75)

=
�3

6(8//
)

+'
6

/+±
7(
7

/+
)

�
�>

..
/

(
.)
(

/+5)
�
;�?
�:

(
/7
/

/+

�4
��

 �
!

)
�
���
�

��
�

(
@�
9�

9�
�

 �
��
�

((
6

/+±
.-/

7'
)

A
B�


(
+(/

.)5)
0�
�9
���
�9

�$
:"
�	

(
+(/

86
 �
��
�

++
-

/+±
')
/

/+
)

�C
D�
�%
��
!

(
''/+5)

IR
29

(
7-/+

7
)-
.

/+±
/7/

./
)

�
�<
�

(
66/

'85)
E
��
F

(8/
77

7
+-
.

/+±
-/
.

/.
)

�
��
��
%�
�!

(
(6/'5)

��
��
�G�
H

(
(8/7

)
-)
8

/+±
8(/

.8
)

�
�
"9
���
�

(
-+/

'75)
�
�	
�

(
6-

)
+8
)

/+±
8+
6

/6
)

�
;�?
�:

(
88/.5)

IR
28

(
6(/8

��
��
A
�
I
0�
�

)
%�
&

(
@�
��
�:
9�

�

 �
��
�

+.
+

/+±
+/
)

/+
)

�
4�
	
0�
1
���
�2
3
��

��
�

(
+-
.

/+5)
"�	

9�
$
:

(
'7
-

/+

 �
��
�

+6
)

/+±
8-
+

/7
)

�1
B

(
))/65)

E
��
F

(
78/8

7
++
'

/+±
+8
/

/+
)

�
4�
	
0�
1
���
�2
3
��

��
�

(
+6
6

/+5)
�
;�?
�:

(
+/
(

/+
7

+7
.

/+±
-.
8

/6
)

�
�
�
�	
�

(
)-/.5)

0�
�9
���
�9

�$
:"
�	

(
77/7

)
++
'

/+±
+7
8

/+
)

�1
B

(
+.
-

/+5)
9�
$
:"
�	

(
+(
(

/+
)

+6
'

/+±
7-
6

/6
)

���
:

(
/(/.5)

E
��
F

(
/-/6

�4
��

A
�
I
0�
�

)
%�
&

(
@�
��
�:
��
@�
9�

�
J$
�

 �
��
�

+.
6

/+±
).
8

/+
)

�
�>

(.
-8

(
7/
8

/+5)
�
	

(
.7
6

/'
 �
��
�

++
'

/+±
+7
.

/+
)

9�
$
:"
�	

(
+./+5)

IR
28

(
+//+

7
+'
8

/+±
86
6

/+
)

�
��K

��
"��
�
E
��
F

(
68
8

/+5)
9�
$
:"
�	

0�
�9
���
�

(
++
.

/'

7
+'
8

/+±
(7
8

/+
)

E
��
F

(
7//+5)

�
�9
�G�

(./'

)
+'
6

/+±
7.
6

/+
)

"�#
�?
�:
%�
�!

(
.6
(

/+5)
�
;�?
�:

(
-7
(

/+
)

+'
)

/+±
+'
-

/'
)

%�
�!
�
��
�

(
-(/+5)

�L
I

(
8./'

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             6 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�t 

��
��

(.
�


�
���

�
�
��
���
�

)
*

�
�	



��

�
��
��

�
��
�

�
� 
$+

��
�,

-
�
.
&/

0�
��

�
��

�
�

�
�
��

 #
�
 $

%
�&
"'

7
�
�

��
��
��

��
��

)
�
�

��
��
��

��
��

�
��

M
I�
	

�
��
���
�

��
��

�
��

M
I�
	

�
��
���
�

��
��

�
G�#
��
N
9?

�
G�#
��
N
9?

M
P

'7
.

/+±
)+
7

/)
)

�
�
��
�

�
4�
	
0�
1
���
�2
3

(
/8/85)

�1
B

(6/
''

M
P

'6
/

/+±
')
-

/)
)

9�
��

%
(

(/
+

/85)
=
�3

6(
-(/

'+

TO
L

'7
/

/+±
-'
)

/'
)

�
�>

..
/

O
P
F
"9
�Q
�:
�
���
�
�
$
R
�

(
+5)

S
�
�?

((/7
TO

L
'-
(

/+±
)8
+

/.
)

�
�
��
�

�
4�
	
0�
1
���
�2
3

(
+(/'

)+
�
�>

.(
)6/(

SS
I

+)/+±
/.
7

/+
)

�
�>

..
/

O
P
F
"9
�Q
�:
�
���
�
�
$
R
�

(
'7/+5

)
�
���
U�

(
86/.

SS
I

+7
/

/+±
/-
7

/+
)

�
�
��
�

�
4�
	
0�
1
���
�2
3

(
8)/+

)+
�
�>

.(
'8/.

ST
I

+.
-

/+±
)7
7

/+
)

�
�
��
��

0�
��
�;
�
;�
�<
�%
��
!

(
6//+5)

�1
B

(
68/'

ST
I

+.
7

/+±
('
7

/+
)

9�
��

%
(

68/+5)
=
�3

6(
.'/'

G
M

P
'7
'

/+±
)(
8

/+
)

0�
��
�;
�
;�
�<
�%
��
!

(
/'/85)

�1
B

(
'//

''
G

M
P

'6
)

/+±
+.
(

/)
)

E
��
F

(
8//85)

=
�3

6(
8(/

'+

H
M

'7/+±
)-
(

/+
)

;�
�<
�%
��
!

0�
��
�;
�

(
(./85)

�1
B

(
+)/

''
H

M
'6
/

/+±
8(/(

)
9�
��

%
(

8-/85)
=
�3

6(
7//

'+

"
�#
�
$
��

"
�#
�
$
��

M
P

+/
'

/+±
(8
7

/+
)

V
��

%
(

7//+5)
0�
�9
���
�9

�$
:"
�	

(
'8/'

M
P

+'
(

/+±
-/
-

/+
)

IR
29

(
76/+5)

%�
���

(
'

TO
L

+'
)

/+±
6.
/

/+
)

IR
29

(
'./+5)

0�
��
�;
�
;�
�<
�%
��
!

(
(./+

TO
L

+'
/

/+±
78
8

/+
)

�>
�

(W
SH

Z2
(./+5)

9�
$
:"
�	

(
)8/+

SS
I

+6
8

/+±
/(
+

/+
)

0�
�9
���
�9

�$
:"
�	

(
6./+5)

�
��K

��
"��
�
E
��
F

(
(6/'

SS
I

+.
.

/+±
/(
/

/+
)

"��
�
#3
�
���
�
�
$
R

(
7-/+5)

�
��
��
%�
�!

(
68/'

ST
I

+6
7

/+±
--
)

/+
)

SH
Z2

(
.(/+5)

0�
�9
���
�9

�$
:"
�	

(
88/'

ST
I

+.
8

/+±
8.
7

/+
)

IR
29

(
')/+5)

%�
���
�
�
;�?
�:

(
+(/'

G
M

P
+'
)

/+±
(6
-

/+
)

SH
Z2

(
7)/+5)

0�
�9
���
�9

�$
:"
�	

(
'8/'

G
M

P
+'
-

/+±
-8
7

/+
)

IR
29

(
6//+5)

%�
���
�
�
;�?
�:

(
/8/+

H
M

+'
)

/+±
('
7

/+
)

SH
Z2

(
7(/+5)

0�
�9
���
�9

�$
:"
�	

(
'8/'

H
M

+'
8

/+±
-'
8

/+
)

IR
29

(
6-/+5)

%�
���
�
�
;�?
�:

(
/'/+

@�
��
�:
��
@�
9�

�
J$
�

@�
��
�:
��
@�
9�

�
J$
�

M
P

++
)

/+±
6/
7

/+
)

E
��
F

(
.-/+5)

�
�
9�
G�

(
-./+

M
P

++
/

/+±
8.
)

/+
)

%�
�!
�
��
�

(
68/+5)

�L
I

(
()/+

TO
L

+7
)

/+±
/7
7

/+
)

=
�&

6(
+)/+5)

�
�	
9;
��
X
4

(
66/.

TO
L

+'
(

/+±
/(
7

/+5
)

�L
I

(
7)/'

)+
%�
�!
�
��
�

(
-./+5

SS
I

+6
(

/+±
+8
/

/'
)

IR
28

(
87/+5)

�
	

(
86/.

SS
I

+6
6

/+±
+-
'

/'
)

SH
Z2

(
8'/+5)

�
	

(
+//.

ST
I

/+
6

/+±
6(
'

/
')

)
%�
�!

�C
D�
�

(
8(/(5)

IR
29

(
+6/

8)
ST

I
.-
/

/'±
//
-

/
.7

)
�
UK
�%
��
!�

�
;�?
�:

(
+8/

'.5)
IR

29
(

)-/
)+

G
M

P
++
7

/+±
'(
7

/+
)

�C
D�
�%
��
!

(
''/+5)

IR
29

(
6./+

G
M

P
++
7

/+±
.+
6

/+
)

�
UK
�%
��
!
�
�
;�?
�:

(
'7/+5)

IR
29

(
6(/+

H
M

++
.

/+±
+(
)

/+
)

�
	
�
�C
D�
�%
��
!

(
+7/+5)

IR
29

(
')/+

H
M

++
.

/+±
+)/+

)
�
�C
D�
�%
��
!

�
	

(
+7/+5)

IR
29

(
')/+

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             7 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�� 

��4M J.9a�� 2� �	8�� 4
�9!�N 9+,"; c	�� � ���W�;�1F 4

^6?($?3~"��Iy 8 ^6?($?3~"��Iy 8

�3&
 �G2�� u6%�- �3&
�G2�� u6%�- 
� �� ��A'� �(* 0U	 

�3&
 �G2�� u6%�- �3&
�G2�� u6%�- 
� �� ��A'� �(*

0U	 

|�=C !%9G2 ��GQ=I s&($8C�S]$t !C�& !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�S]$t+ K�6"� 

|�=C !%9G2 ��GQ=I s&($8C�S]$t XT  !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�S]$t M�\>�* 3�(�& :=C 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t �'� !%9G2 !%9G2 !%9G2�S]$t 3G 8#(�fU 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t !2*� %9G2! !%9G2 !%9G2�S]$t K	�g 3%/<( 

|�=C !%9G2 ��GQ=I s&($8C�S]$t !2*] !%9G2 !%9G2 !%9G2�S]$t 3G 	 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t !2*t !%9G2 !%9G2 !%9G2�S]$t 3/92 K	�g 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t �& �~l �8%92 2 	�"=�!%9G !%9G2 	�"=� !%9G2�S]$t 3#�?�� 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t (8I !%9G2 ��GQ=I !%9G2 !%9G2�S]$t K	�g 3&�2 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t � 
 !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�S]$t 
	- K
 

!%9G2 ��GQ=I !%9G2 ��GQ=I ($8C s&�S]$t 3,�� 3'�( !%9G2 !%9G2 	�"=� !%9G2�S]$t W��N 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t :������ !%9G2 !%9G2 !%9G2�S]$t ;(	8I-�2 86=� M�  

!%9G2 !%9G2 s&($8C�S]$t :����&�~l !%9G2 !%9G2 !%9G2�$ts&($8C S 3%��? 3/7 

9G2 ��GQ=I!% !%9G2 ��GQ=I s&($8C�S]$t ;�G&�# 3#�%L2 K	�g !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�$ts&($8C S 3% �< 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t -(�< !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�$ts&($8C S M
�. 

!%9G2 ��GQ=I !%9G2 s&($8C�S]$t M�"& K
 GQ=I!%9G2 �� !%9G2 ��GQ=I !%9G2�$ts&($8C S 36=C 

!%9G2 !%9G2 s&($8C�S]$t M���?�� K	�g !%9G2 !%9G2 !%9G2�$ts&($8C S 86=� M�  

!%9G2 ��GQ=I !%9G2 s&($8C�S]$t ^��� !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2�$ts&($8C S �av62 K 	�g 

!%9G2 ��GQ=I GQ=I!%9G2 �� s&($8C�S]$t :��] !%9G2 !%9G2 !%9G2�$ts&($8C S 8"T& K
 

!%9G2 !%9G2 s&($8C�S]$t 3I�%/�
 !%9G2 ��GQ=I !%9G2 !%9G2]$ts&($8C S �	85 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t !".t !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2]$ts&($8C S 3�(�& :=C 

|�=C !%9G2 ��GQ=I s&($8C�S]$t !".� !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2]$ts&($8C S M��- 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t 	(
���~%l !%9G2 ��GQ=I !%9G2 ��GQ=I !%9G2]s&($8C S�$ �	��& 

!%9G2 ��GQ=I !%9G2 s&($8C�S]$t ���� Q=I!%9G2 ��G !%9G2 ��GQ=I !%9G2]s&($8C S�$ ��& K
 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t �\6>U !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t 
$	 M86�(- 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t |$
�? !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t ;(�.�I 

Q=I!%9G2 ��G !%9G2 ��GQ=I s&($8C�S]$t K	�g �"2 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t 3.8I-�& 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t �� �Q67 K[�( !%9G2 !%9G2 ��GQ=I s&($8C�S]$t �%LI 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t ��"2( K	�g ��GQ=I!%9G2 !%9G2 ��GQ=I s&($8C�S]$t ;�'6# M
�. 

|�=C !%9G2 ��GQ=I s&($8C]$tS ���Q67 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t LD 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C]$tS d�	
 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t ;�'���	n* 
$	 �"&

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C]$t!%9G2 S M8"j"� 3�(�& :=C !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t SHZ2 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C]$t!%9G2 S 
�& 3G 	 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t :��]]� 

!%9G2 ��GQ=I !%9G2 ��GQ=I 8C s&($]!%9G2 $� 	�'� !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t (8I$( 

|�=C 	�"=� |�=C |�=C�S] $t 	A� !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t :�����] 

|�=C !%9G2 ��GQ=I |�=C�S] $t IR29 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t :���

|�=C ��GQ=I!%9G2 |�=C�S] $t IR29 !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t 3I�9�	 M�"& W��N 

|�=C !%9G2 |�=C�S] $t 
$	8"~& !%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t K	�g x6& 

!%9G2 ��GQ=I !%9G2 ��GQ=I s&($8C�S]$t
�12 

*�S]$t:���A'� �'"GI �� W"���� �� ��	�  	
 ^6?($ |�&(�� �( ��< �$�3&
 3%�- 8I	(
 �#�
 �	�  �v& $
 �< $ uI .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             8 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

��4M K.��2R �� X	e7 <�k1	�� �; 	�D9!�N 9+,"; �� �4! $� �� ���! 	� J�^��� ��! pP� �� 2� � 2E� 2� _
 +� 

s&�G2 �3&
�G2 �� u6%�- �3&
�G2 �� u6%�- 

|�=C ($8Cs& !%9G2 |�=C s&($8C !%9G2 |�=C s&($8C !%9G2 �T5 

��/� a �]/� b �t/t c �/� a �]/� b ��/t c ��/� a �t/� b �t/t c ?3~"��Iy 8

p�/p b p�/p b p�/p a pt/p b p�/p b p�/p a p�/p b p�/p c p�/p a >� ;-$d�>�	 

t�/p b �t/p b �t/p a t�/p c t�/p b ��/p a ��/p b ��/p b ��/p a >� ;-$d�U�& 

��/p b ��/p b �p/p a t�/p b �t/p b ��/p a ��/p b �t/p b ��/p a M
�� �=�- 

��/� a tt/� a tp/� a ��/� a ��/� a ��/� a �t/� a p�/� a ��/� a �>�	 b�g 

]/]� c t�/]� b �]/tt a ��/�� b ��/]� b �t/t� a ��/]� c �t/]� b ]�/t� a b�g�U�& 

]/t a p�/t b ��/] c p�/� a p�/� a �/t c p�/� a �t/] b �]/] b 0�8& 85	
 

��/t a �t/t b ��/t a �p/t b ��/t a ��/t a ��/t a ��/t b �/t b 0"&�G� 85	
 

]/� a ��/p b ��/p c �t/� a pt/� b ��/p c p]/� a �t/p b ��/p b 0"&�G� �� 0�8& �Q=I 

�T5 �< �(���"2:"\I ;�2-* �� �<LSD b�%GC( �v& 	
 �M8  �=��a2 85	
 $ 8I(T�Y$�<q�C d� �(	(
 !U(8C �? :"\I�"2 $
 �36L2 86G=< ��G>2 	(
 �="I.

>�d^6� s�(�  	
 �>�	 �� �Q=I �U�& )0<�U�+& b�+g :"6l

 �>�	 b�g �� �Q=I (
(
 ;�>I?^6+� 	
 M�+". �:"��+� ��+< -( S�+�

$-�&?�2 ��<	� ��>+N 8+6I�2 3LI(�+2 -( M
�TG+&( 86I�2 �>�	 �� sQ�

b�/& b�/& ��>N �� �>�	 �v& ��< 3%">+I(	�� ��< $ �>+�	 :"+�

 �U�& )�U�g �"C�I (32 M
�TG&( 0�8& 
$	$ -( ��".�/, �(�� ?S8+6

 -( �	�+  ^6+� �� �Q=I |�=C $ !%9G2 K�U	( :"� q[G�( 3#$

K(8I( �rI ^6� 	
 3�(�< ��< ����� ��< �<�� 32 
�.

(?�+/C�2 	
 �	�  ^6� �� !%9G2 ��GQ=I $ !%9G2 K�U	( �V

 �j<�".)K	�+g 3+%/<( S3/92 K	�g S;(	8I-�2 86=� M�  SW��N

 �� $?3#� (�Q=+I $ 
�+�- M
�+� �=+�- �(	(
 $ 86/��� K�U	( -(

 8I
�� 36"��� 0"&�G� �� 0�8& .K(8+I( 	
 0�8+& ;�� �r/N ��+<

 $ !%9G2 K�U	( 3�(�< !%9G2 ��GQ=I )b$8, �(W+�(�2 ��?�+G%

 |�=C K�U	( -(IR29 SIR28 
�+� 
$	8"~& $ 	A� S.�+� M$[+7

 3/7 S;(	8I-�2 86=� M�  S
	- K
 SK	�g 3&�2 ;�l 32�U	( S:�(

?�+� 86G=+I(�� ��+� M
�+� �=+�- :G (
 �� K	�g 3%/<( $ 3%��

 K(8I( 	
 0�8& ;�� �-�& X"U	 ($ 
�+� ��+< +? �+� ��+G1� ^6

 86 �� �G (
 �	� .3I�1T5()�(-	$[� $ �c� $)]t(8I8aGL2

 	
 �+G%? �+r/N �+� $ 0�8+& ;�+� ��G%? 	(8a2 �? 32�U	( �?

K(8I( 32 �G �QI( 
�� 3�(�< ��< $-�+& -( S866??�-�+& X+"U	 	�

%Id($ 	
 ;* R%'� $?!m�X��2 $ 8I	(
	���� �<32 8I�?�

%I ��& Y(�k( -(d%� ;�f+2 �
$8C �� 8+6I� .�+4!+��
 -( 3

�� 86I�2 86/��� K�U	( �G>"� !%9�?2 :"%< A"I 3#�4�+&( 0"=+I�

)�.(3I�1T5()�(@�� S86/��� K�U	( �? 
�%I �	(A. 0"iH ��<

 �	�� $d@�+� �v+& �Q=+I $ �+�?8+I	(
 ��+G% .@�+� ��+<

0"iH 3%">I(	�� ���� �(	(
 �� ($ 
(8L� $ �G>"�?��G>+"� !+m�

 �'"GI 	
 $ 86G=< 32 �G1� %I 86I(��d($ 	
 (	 �+<?M�+"�n !+m�

?866 .-	$[� $ �c�)]t(�? 8I
�%I �	(A. !%9G2 K�U	(Sd%I 

)�, (	S!+m�?($ 	
 (	 ;* �2( b�/+& ��+< �G+ �QI( @�+� ��+<

32 32 ;�f2 3��H( d%I Y�285 -( �'"GI 	
 $ 866? 86I�2 .:�(

 !U�I �"#�L� �'"GI 	
 �2( 0�8+& ��	�+� 3GI* ��<–�	
 ;�+�$�

32 �&[��I�� �v& 8 �� .

3/7 :�( 0N	 ?��GQ=+I JI�+� K�U	( 	
 0"&�G� )�, �(�� {�6� �

!+%9G2 K�U	( 	
 0"&�G� ;�� �r/N �2( S
�� :"��� K�+U	( -( �G>+"� 


�� |�=C .��;(�67 �� K�+U	( 	
 0"+&�G� ;�+� �r/N b�V2 +?S3#�

 G>+"� ;(	8+I-�2 86=� M�  $ 3G 	 S3/92 K	�g SW��N K�+U	( -( �

|�=CIR29 
�� 
$	8"~& $ 	A� S.�+� 3+2 �+rI $-�+& 8+&	?	�

86=+� M�+  SK	�+g 3+%/<( S3+/92 K	�+g SW��N K�U	( 	
 !%9�

 ��".�+/, $ ��� 0"&�G� )�, �"��� 3G 	 $ �\6>U S ;(	8I-�2

 Y	�=� -( 8 �� 0�8& ;�� )�, -( 3 �I ��< .-( 3+4� 0"+&�G�

 �	�+  ^6+� s�(�+  	
 �+? �&( ��5�67 !+%9G2 ;�+<�". 	
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                             9 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�� 

32 �G �QI( 
�  .�� 0"&�G� ;�+<�". 	
 q�f+2�� �f+67 d� ;(�67

 0�AI* �-�G&�%< 	
 S3#�7 	�+� ;-(�+� S3#�/+& |�+2* 0"+r6� S�<

 
	(
 ^+aI :"c�$�� ;8  �G��& $ @�� Y�?�C Sb�/& 34��G4#( 

)]p$]t(.3++2 �A%++&( M8++66? 0"++r6� d++� 0"++&�G� 	
 $ 8++ ��

 � 	
 ;
�� 0<(�� Y	�5 �>�	 s&�� �� �+7�� $ M8  )�, �<

 �A%&( !"=I�G� ^<�?))* !"=I�G� (32 b�/& !�(
 s"92 S
� 

 3+2 ^<�+? M�+". -( )* Y�T/� �'"GI 	
 $8+��� .Y(�+k( -( 3+4�

 32 �	�  @�+� 	
 0"&�G� ;�� ����$ :G�	 �&
 -( 8I(�� ��+<

 M�". 8 �� )�p(.:+�( $ 
�+� 0"&�G� -( �G>"� 0�8& )�, 	
 {�6�

I32 ;�> 8<
?���%GC( �3+I(��( K�+U	( 	
 $-�+& ?-( ��".�+/, 	� 

�+k( �-�& 3V6� �(�� �G>"� 0"&�G� )�, �� �Q=I S0�8& )�,

 �,	( S0�8& 32 �",�� K�U	( �G>"� $ 8 �� �� 86<
?0�8+& ;�� �

I )�, (	4:�( �� S866 ?3+V6� 0"+&�G� �� (	 ;* �k( )�, -( u� �

86��%I .$-�&?3��<	�?3L& �0�8+& ;�+� �+k( ;
�+%I 3+V6� 	
 

M8%7 ^i� S8I	(
 M8  )�, -( �( �y�I( �(�+� M�+". -�+"I 
	�2 

3+2 q�f+2 (	 8 	 $ AG6&�G� ?W+,�2 �+'"GI 	
 S8+66 +? ^<�

/%748 86<(�� M
�� �=�- $ 
� .

S3+&86< :"\I�"2 S^6� �� !%9� ���  �(�� K�U	( :"� Y$�T�

 8+"#�� :"\I�+"2 $ ^6+� �� �"&�=C ���  �+rI -( +? S3~"��+Iy 8

3+6L2 0"+&�G� �+� 0�8+& �Q=I $ M
�� �=�- 
�+� 	(
 .:"+� Y$�+T�

�"��Iy 0< :"\I�"2 �(�� �< A, Y�T5 �%< -�& +? 	
 3~"��+Iy 8�$

�3&
 36L2 �G2 �� u6%�- 
�+QI 	(
 .���+  �+62(
 $ :"\I�+"2 ��+<

 SM
�� �=�- �(�� !%9� $ �"&�=C?�+� 0�8+& �Q=I $ 3~"��Iy 8

0"&�G� 	
 b$8, t�&( M82* .:"��+� !+%9G2 K�+U	( ���+  :��+�

 �+� !%9� S3&86< :"\I�"2 S^6� �� �"&�=C S8"#�� :"\I�"2 S!%9�

0++< :"\I�++"2 $^6++� s�(�++  	
 3~"��++Iy 8++? �(�++� (	 -�++&�$�

3&
 3#�C 	
 S86G (
 �G2�� u6%�- ���+  �+? �(�+� 	�?�+2 ��+<

 |�=C K�U	()b$8,�(
�� ��� .	A� 0U	 s�(�  	
�3&
 u6+%�-

 |�=+C ��<8<�+  -( ��G>+"� !%9� ���  �G2 ��IR28$IR29 

� (
 .�(�+� !+%9� ���  ���� 	(8a2 +? �"&�=+C S3~"��+Iy 8

32 ;�>I (	 ^6� �� �G>"� 8<
 .��32 �rI :+�( ��6Q2 �� )�iGI( �� S8&	

 32�U	( �� ;(�G� ^6� s�(�  	
 ���  ���� �&
?�G>+"� !+%9� �

^6� �� �j<�". �/C�2 	
 �	�  86+ �� �G+ (
 �( .-( !+%9G2 K�+U	(

 ^6+� �� !%9� ���  S3&86< :"\I�"2 S8"#�� :"\I�"2 ���  �rI

 0< :"\I�"2 $S86G+ (
 K�+U	( ���+& �� �Q=I ������ M
�� �=�- -�&

3#�C	
 ���+  �rI -( |�=C K�U	( �? 8+I
�� :"��+� 	�?�+2 ��+< .

3/7 :�( 0N	 ?I�2 3&�=C K�U	( �8+6IR28 SIR29 
$	8"~+& $ 	A+� S

	
 M
�+� �=�- �(�� !%9� ���  S8I
�� 3���� 3~"��Iy 8? �(	(


 :"��� �1I* �� !%9G2 K�U	( -( ��?3/7 S3#�?86=+� M�+  SW+��N S3%��

 >+2 -( :�( $ 
�� 3G 	 $ ;(	8I-�24�+&( !+%9� ���+  Y[ .-(

�� K	�g SK	�g 3%/<( S!%9G2 K�U	( :"�?(�+& :=C $ M��� M�\>+�* 3�

 86G+ (
 36"��+� M
�+� �=�- !%9� ���  .���+  :"+� 	
 ��+<

 !"=I�G� 	
 M8  �Q&�92 ��<�$�3&
 ���  S�G2�� u6%�- ��+<

 0+< :"\I�+"2 $ 8+"#�� :"\I�+"2 S3&86< :"\I�"2 S^6� �� !%9� -�+&

 M
�� �=�- �(�� �aQg XQv62 �86� �"��Iy -( ��� M$�+. �� (	 �< �8+6�

 �>I 3~"��Iy 8? 3#�C	
 S8I
(
 ;?�+� �"&�=+C $ !+%9� ���  �

^6� �aQg S86G=I(�GI 3Q&�62 �86�?�G+ (
 �+a��v2 3~"��+Iy 8+? �� �

86<
 �m(	( 8 �� .���  :"� -( �2 ��<?^6+� �� !%9� ���  S	� 

���  ���& -( �G1� 
�'�( A��%� K�U	( :"� �<?
�.

���  �+� 0�8+& �Q=+I �(�+� �"&�=+C $ !+%9� ��<

&�G� s�(�  	
 0"�3&
 $ |�=C K�U	( 86G=I(�GI �G2�� u6%�-

 A��++%G2 0++< -( (	 !++%9G2?3#�++C	
 S8++66 ++? s�(�++  	
 ��

3&
 0+< -( Z�+H$ �+� !+%9G2 $ |�=C K�U	( S�G2�� u6%�-

 8I8  A��%G2 .s�(�  	
�3&
 S	A� K�U	( �G2�� u6%�-IR28 S

$ 
$	8"~&IR29 ���  S� S!%9� S8"#�� :"\I�"2 ��< �� !%9

 S
�+� ��+� 0"+&�G� �� 0�8& �Q=I �(�� 3&86< :"\I�"2 $ ^6�

3#�C	
 ?���+  �+rI -( !+%9G2 K�U	( ��+2 ��+<?��
�+a2 	�

:"��� S8+ �� ����+� �	�+  ^6+� �l�< :�(���6� S86G (
 (	 ���

���  �2 ��<?32 �G1� 	� + * (	 K�+U	( :"+� A��+%� 8+6I(��4	�

8I-�& .

J��GI �+�A'� �+ �� �(��+j<�". Y�T+5 |�+&(� 	
 �(

 �	� �3&
 �G2�� u6%�- �v+& $
 	
 Y�T+5 :"\I�"2 $

	
 �	�  b$(8,�$��+&( M8+2* .�+ �� 	(
�+%I 	
 �(

 s�(� O3&
 �G2�� u6%�-)!4  w(K�U	( �"/? �? 
(
 ;�>I 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            10 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

$q!-.9!�N 9+,"; ��2R��41� d�� 9� 312� �	8�� �Ward ��! �� r��� � 2� _
 +�9Q�	�R X	e7 c	��2� 2E �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            11 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�� 

�"i>� R����

$q!C.��! 9� i��2� ��2R��41� �� �4! s	tE1� d2� 9Pa1 �� S�t�; ��	; ���� 1r2E� 2� _
 +� ��� 9Q�	�R X	e7 c	��2� �.

;�1F �	1�I$q! �� ��	 ! Y=> 2� 	�-T�� �4�V .

32 	(�U (A'2 M$�. �& 	
 8I�". .�+� �"i>+� R��+� ��A'� 

M$�++. �++& :++�( -( M
�TG+&()!4+  �(R��++� �++? 
(
 ;�>++I

b$( �/zFK$
 R��� $ 85	
 E/��(	 !? Y(�""�� -( 85	
 

32 �",�� 866? )���+� W+"��� +? +&( ��4�m�**zFP/wzO $
**PPF/��.(�++�A'� ��++< �++ �� �(�"i>++� R��++� $�++�

 �j<�". Y�T5 -( M
�TG&( s�(�  	
 �(E3&
 �+� u6+%�-

 A++"I �++G2 
(
 	(�++U M$�++. �++& 	
 (	 3++&	�� 
	�++2 K�++U	( 

!4  ��<)D$O(.�#�C :�( 	
 b$( R���E/�z$ 8+5	
 

K$
 R����/��",�� (	 Y(�""�� -( 85	
 8I
�? )��W"���

 �++�++?++&( ��4�m�**F�w/wO� $**EzF/Ow.(�++�A'� ��++< 

� �� �(�"i>� R��� $Y�T+5 :"\I�"2 |�&(��	
�$

E3++&
 2 �++� u6++%�- 
(
 	(�++U M$�++. �++& 	
 (	 K�++U	( �++G

!4  ��<)P$�(�+� b$( R��+� $
 $W+"���P/Ew$P/wE

(	 Y(�+""�� -( 85	
 8+I
�%I �+",��)�+� �+� W+"��� +? ��

&(4�m�**�t�/�t� $**���/��.(
	�+2 Y��+C �+"/? 	


 �"��Iy S3&	�� 8+5	
 S3~"��+Iy 8? �(	(
 b$( M$�. ��< 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            12 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

$q!..9+,"; ��2R��41� d�� 9� 312� �	8�� � 9!�N Ward ��! �� /9Q�	�R X	e7 c	��2� 2E� 2� _
 +� ��� �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            13 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�p 

�"i>� R����

$q!r.�4! s	tE1� d2� 9Pa1 �� S�t�; ��	; ���� 1 

��! 9� i��2� ��2R��41� ��/��� 2E� 2� _
 +� 9Q�	�R X	e7 c	��2� �.

;�1F �	1�I$q! �� ��	 ! Y=> 2� 	�-4�V T�� �.

:"��� 0"&�G� �� 0�8& �Q=I $ 0�8& 8I
�� ��� .�\�
 q�g -(

 $ M
�� �=�- $ �U�& S�>�	 d>� ;-$ :"\I�"2 �U�+& b�+g

 
�� ����� M$�. :�( 	
 .�+� b$( M$�+. K�U	( 8+? ^<�+? �+/7

 ;-$ $ :"��+� 0"+&�G� �� 0�8& �Q=I $ 0�8& 85	
 S3~"��Iy

 �& b�g $ M
�� �=�- S�U�& S�>�	 d>� �+'"GI 	
 $ ��� �U

 8I8  M8"2�I !%9G2 �	�  ^6� �� �Q=I �G1� ^6?($ .M$�+.

 �+� 0�8+& �Q=I $ 0�8& 85	
 S3~"��Iy 8? �(	(
 K�U	( K$


 b�+g $ M
�+� �=+�- $ �U�& S�>�	 d>� ;-$ $ ��� 0"&�G�

 :"��� �U�& K�I |�=C $ 8I
�� ��� 8I8  �	(�. .-( K�& M$�.

 &($8C 3&	�� 
	�2 Y�T5 �vI $ 8+I
�� 	�?�+2 M$�+. $
 s

8I
(
 ;�>I (	 3#
�LG2 ^6?($.^<$_+� :+�( -( !+5�C J��GI

 32 ;�>I 32 �? 8<
 �(�+� 3+I(��( !+%9G2 JI�+� K�U	( -( ;(��

 �+� 
�+%I M
�TG+&( 	�>? b�%  	
 �>? -( �+? 3ag�+62 M_+�$

 32 M
�TG&( �>? �(�� 0"aG=2 �>? 0G="& :�( 	
 ;�l 866?

 S0G="& �j<�". !%9� <32 �	$�H �	�  �� �0< S8 �� :"6l

32 �+2�I�� S3+U[� �+1, |�=C $ !%9G2 K�U	( -( ;(�� ��+<

�"L%, �"1� $ 3C[5( 
�%I M
�TG&( W&�62 ��< .

��,k�	W� 

�6�A< -( 3>i� My$�+� X+��g -( ^<$_+� :+�( �(�+,( ��< 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            14 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�� 

$q!u.d�� 9� 312� �	8�� � 9!�N 9+,"; ��2R��41�Ward<�k1	�� �� ��! v	�r�/2E� 2� _
 +� ��� 

9Q�	�R X	e7 c	��2� �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            15 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


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

�] 

�"i>� R����

$q!w.i��2� ��2R��41� �� �4! s	tE1� d2� 9Pa1 �� S�t�; ��	; ���� 1 9�

��k1	���! <v	�r�/2E� 2� _
 +� ��� 

9Q�	�R X	e7 c	��2� �.;�1F �	1�I$q! �� ��	 ! Y=> 2� 	�-T�� �4�V .

:"� �+&( M8+�
�. :"2}+� (�+N $ )* 3I�+1, ^#�l 3//%#( .

:�8� JI�+� Y�a"a9� �=&`2 -( �/"&$ +? 2 $ 	�>`:"+� �=+&

 JI�+� Y�a"a9� 3//%#( 	�+r62 �+� >+� Z�+g 3#�+2 :"2}+�4�

32 

�..

��	
� ���� ��	eE�� 

�.K S3I�1T5( .�t�� .^6?($ 3&	�� I�� �/Gi2 K�U	( 3#�4#�2 $ 34�y�#��A"� ��< 3.8"��=+� $ �	�+  �+� �Q=+I J.�+2�I ;�+���

��G?
S|	82 �"��� M�\>I(
 ;(�1� S.

].( S�	(8<
 .�t�t ."GIy ��A'�43U[� 	
 �	�  �� !%9� 3;�I K86. ��< .;���� 
 �2�I?��GS;�1T5( 3GL65 M�\>I(
 .

3. Akbar, M., I. E. Gunawardena and F.N. Ponnamperuma. 1986. Breeding for soil stresses. P. 263. In: Progress in 
Rainfed Lowland Rice. IRRI, Philippines. 

4. Ali, Y. and A. R. Awan. 2004. Influence of salinity at seedling stage and on yield and yield yield components of 
different rice lines. Inter. J. Bio and Biotech. 1(2):175-179. 

5. Dionisio-sese, M. L. S. Tobita. 2000. Effect of salinity on sodium content and photosynthetic responces of rice 
seedlings in salt tolerance. J. Plant Physiol. 157:54-58. 

6. Fernandes, G. C. I. 1998. Effective selection criteria for assessing plant strees tolerance. In: Kuo, C. G. (ed.), 
Adaptation of food crops to temperature and water. Proc. Int. Symp. For Water Stress, Asian Veget. Res. 
Develop. Center, Taiwan. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                            16 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html


�1�2+� 312� �4! 567� � ���� �	8�� �� ��! 9� $ :; ��	+��� 

�t 

7. Fischer, R. A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. I. Grain yield responces. Aust. J. 
Agric. Res. 29:897-912. 

8. Flowers, T.J. and A.R.Yeo. 1981. Variability in the resistance of sodium chloride salinity within rice (Oryza sativa 
L.) varieties. New Phytol. 88: 363-373 

9. Flowers, T.J. and A.R. Yeo. 1988. Salinity and rice: A Physiological approach to breeding for resistance. Proc. 
Inter. Cong. Plant Physiol. New Delhi, India,  

10. Flowers, T.J., P. F. Troke and A. R. Yeo. 1977. The mechanisms of salt tolerance in halophytes. Annu. Rev. Plant 
Physiol. 28: 183-221. 

11. Gregorio, G. B., D. Senadhira and R. Mendoza. 1997. Screening rice for salinity tolerance. IRRI. Dis. Paper 
No.22. Philipines, Los Banos.  

12. Hussain, N., A. Ali, G. Sarwar, F. Mujeeb and M. Tahir. 2003. Mechanism of salt tolerance in rice. Pedosphere. 
13(3):233-238 

13. JianFei, W., C. HongYou, Y. QingLi, Y. MingZhe, Z. GuoAn and Z. HongSheng. 2004. Effect of salt 
concentration and temperature on the screening of salt-tolerance on rice. Chinese J. Rice Sci. 18(5)449-454 

14. Kumar, V., V. Shiram, N. Jawali and M. G. Shitole. 2007. Differential response of indica rice genotypes to NaCl 
stress in relation to physiological and biochemical parameters. Arch. of Agron. Soil Sci. 53 (2): 581-592. 

15. Lee, S. Y., J. K Ahn, S. Y. Lee, S. Y., Ahn and J. H. Kwon. 2003. Evaluation and classification of selected rice 
varieties for salinity tolerance at seedling stage. Korean J. Sci. 48: 339-344. 

16. Lee, K. S., W. Y. Choi, J. C. Ko, T. S. Kim and G. B. Gregorio. 2003. Salinity toleranc of japonica and ondica rice 
(Oryza sativa L.) at seedling stage. Planta 216(6): 1043-1046. 

17. Moradi, F. 2002. Physiological characterization of rice cultivars for salinity tolerance during vegetative and 
reproductive stages. PhD Thesis. Philipines, Los Banos. 

18. Rosiel, A. A. and J. Hamblin. 1981. Theoretical aspects of selections for yield in stress and non-stress 
environments. Crop Sci. 21: 943-946.  

19. SAS Inistitue.1994. SAS/STAT User’s Guide. Version 6. 4th ed. SAS Inst., Cary, NC.  
20. Shiro, M., Y. Katsuya, K. Michio, T. Mitsutaka and M. Hiroshi. 2002. Relationship between the distribution of Na 

and the damages caused by salinity in the leaves of rice seedling grown under a saline condition. Plant Prod. Sci. 
5: 269-274. 

21. Sujatha, K., N. A. Ansari and T. N. Rao. 2004. Laboratory studies on screening for salt tolerance in rice (Oryza 
sativa L.) genotypes. J. Res. ANGRAU. 32(2): 27-33.  

22. Standard Evaluation System for Rice. 1996. 4 th ed., INGER Genetics Resourse Centre, IRRI. Manila, Philippines.  
23. Yeo, A. R. and T. J. Flowers. 1984. Mechanism of salinity resistance in rice and their role as physiological criteria 

in plant breeding. PP. 151-170. In: Salinity Tolerance in Plants John. Willey, Pub., New York.  
24. Yeo, A.R., M.E. Yeo, S.E. Flowers and T.J. Flowers. 1990. Screening of rice genotypes for physiological 

characters contributing to salinity resistance and their relationship to overall performance. Theor. Appl. Genet. 
79:377-384 

25. Yoshida, S., D. A. Forno, J. H. Cock and K. A. Gomez. 1976. Laboratory manual for physiological studies of rice. 
IRRI, Los Babos, Philippines. 

26. Zhang-Yaozhong, I. H. Somantri, S. Tobita, T. Nagamine, T. Senboku and Y. H. Zhang. 1996. Variation of salt 
tolerance at germination in cultivated rice (Oryza sative L.) varieties. Korean J. Sci. 26:230-239. 

27. Zeng, L. 2005. Exploration of relationships between physiological parameters and growth performance of rice 
(Oryza sativa L.) seedling under salinity stress using multivariate analysis. Plant and Soil 268(1):51-59. 

28. Zeng, L., J. A. Poss, C. Wilson, A. S. E. Drez., G. B. Gregorio and C. M. Grieve. 2003. Evaluation of salt tolerance 
in rice genotypes by physiological characters. Euphytica 129(3):281-292. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.5

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dorl.net/dor/20.1001.1.24763594.1387.12.45.5.2
https://iutjournals.iut.ac.ir/jstnar/article-1-899-fa.html
http://www.tcpdf.org

