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

��

 -	./ ���0� 123�
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 � �

8��	<� =>	! ?70@#� �7	�	
!

 ABC9�! DE0� ?FG � C��� ?7C'� 4H�)*

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

�C�I$

    A�'	J� ��K
� A��	BL      1 -	./ 0� 
��! 4
5 23      
�:�1 �	M�� �.�1 � ��:�7	N  �:�O	;� ?���5 P      �7	3�	
! � 
��3! A3� "3 95 �'	 @G� 
	�

       �	� �� ��7	��L P8��	<� =>	! ?70@#�)*+*               Q�3�� E03� R'	M �� � "7��@1	� -��/ A� �	�01 0
�	� C�#! �	S�O�� ��     "3�	1 
	3�

   ��0;5 �	#$ 	� ���	T5 8�0U �	VO� .     �� ���105 47	��L 
	��	 �5*   A@7��� )   �N	1� � �0� P�	���( �� P    X O Y�O )       C370�1 � �7C3� C370�1

��F�1 (     
��! ��:�� �	#$ �))Z  P+  P[   0@� 0� D
 7� ��� 0./ �  (CO��� .���� DO	7��� A7:V5 �� "/	G \7	@O    47�:3�� A31 ��� �	�3O 	�

   �
�� �.
� 0B� 
��!      ?�]��> �� AO�� ��C�5 P��0� � ��/� A!�> ?�]��> ��C�5 PAO�� ��:� ��� PAO�� �0;� � 0� 
���   � ��3/� A3!�> 

               A@!�� ?�^5�0N �0;� � � ?_�� �0;� � P��0� � ��/� A!�> �� ?�]��> ��� P��0�)``)/`P<(        R3�505 A3� ��1a� -	./ �[/bZ% P

d,%  Pe/+e%  P*/+d%  Pbd/,Z%  P+`/,Z%  P`*/,,%  Pb/,d%  P[Z/d+ %  �)e/[` %   CO��� �	�O �� 4�	1 .   ��1a� -	./ A��1 f	9' �� :�O �	M��

 #�	�� �	@��CO��� �	�O �� � .	
g@�� A� �� 07�	<� ?705h	� -	./ A��1 �� �	��� �M�
   ��3� ���� ?3_�� �03;� �  .  ���� DO	37��� A37:V5  	3�

��?�
$             �� �	M�� C
M � ?�^5�0N P?�'�0N ��:�� 
��! A1 ��� �	�O A���� �
��    895 
���0�Bi5   ��� ��0M )``)/`P< .( � C
M 8K�_ ?70@���

 �5 �� ?�^5�0N �	 �5 �� 	#OL ?70@ 1 � C�	! �	)ZC7�0U �C�	�� 0@� 0� D
 7� ���  . 47�:�� :�O ?�'�0N 8K�_ 
��! 47�:�� 	� "�	<� ��

8�	7 . 0� j	��=>	!	� 8��	<� 
MP PGMP � STIC! A@>	
! ��	<� �M� ���
� A� � 8!�� ��0M kJ� ?705h	� �� �	��� �M� .

�l��
	�
C��� : -	./����1 �=>	! P
��! P�.��:�1 P8��	<� 
	�

A�C<�

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

  �- !�	(�1+ 23"4,-$#�5 .     )$%# 7�89� !�:
	(;�5 <�=� �5

��        �- >?�"- !	"# . 1- �5 �&9
 �@�	� $�	
      >%= >%+ $*#�5

      A�B C"D8- ( �=� �1+ ��� �@�	� �E�F- �5��5  	"%# !�:

 �D�$= (     
($E G���� 	
 �H    �- )
� 0&DI� 	�J : G"&�&-   
"%#

0&-� �� �D&9 �� K&5 >+�- �1+ .5�L !�: $#�5)M.(

  	"# N���# 	
O     7P&9�% - >5 ��&9 G�:�&Q    )R%�( !�%: !��%5 !�

       $9	�
 >1�	 N&,- 	
 	�1� �&&S� ( ��B�
 !PD=� N���# T&U*� .

��V �� K*� �,� G�:�&Q%O
��; >*&-; !�:$&=� WD8� X!�:$*L 

� .G�-�Y O�*:�5 $&Z# )�[19�
 O!�	(�1Y )$\19�
 O2���]9 ^_�� ( �/�	� 	��
�J=� ( $#	� �=�*#	�Y X5�= !"819�
 `&��� >5

* :  O2�]��\- a"bF-�\&9(�J\'� �F� :hfarahbakhsh@Mail.uk. ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

��

  0&b�(�� ( a"�,-�:     �%- K:�+ �	 
"B !PD=� .&F9�J�   ( $%*:


  � X��V 0�$5      �%- .%��E !PD%=� T&U*   
"%#)�� .(   K��P%�� �%5

      7$%%*Q 	
 a"%%�,- !�:$%%*L �%%U�c K��P%%�� !	"%%#)H(O

>%%d:�&Q!�%%:>%%�"�/ 7"Q	"%%= !�)��( 	
 0&'(�%%� K��P%%�� ( 

Brassica rapa) �H( OBrassica juncea) �� (  �%U�c K��P�� (

 e9�5 	
 0&b�(��)�� (�=� )$# �	�PQ .

   �� � ��(	�: - !f   - �5 >�5�g- �h    >J�	�( �1+ !	"# . 1

    �- !	"# >5 .D,J- G�:�&Q$#�5 .  >%J�	�( 0��   iB�%# �%:  !�%:

         N&%,- 	
 G�%#�:�U� <�=� �5 K*�PQ �Z? ��(�jJ-    �%5 !�%:

    �- >k�	� !
�/ ( 	�"#
 N���#$*:
 .   iB�%# 0%�� �� �% �  O�%:

K*� >5 �&=�FE iB�#) Stress Susceptibility Index(SSI

�-     	"- ( �1&� N="� >+ $#�5  ()�M (  �=� )$# >k�	� .    >%l �%:

   ml"+ iB�# 0�� 	�$g-       �J1&5 K*� >5 �-(�g- G�P&- O$#�5 ��

�=� .       K*�PQ `]= iB�# 0�� <�=��5 n�IJ9�o&�"9p �%: ��

  �� 
� �D/ �5�          N���%# 	
 3�5 
� �D/ �'( n"�q- N���# 	
 0&

 �%%%- K*%%%�
"%%%# .  0&�]-�%%%: ( .%%%��(	)�� ( iB�%%%#

.D,�)Tolerance index(TOL �	   
�% �D/ r_JB� 2	"� >5

        ( n"�q- N���# ( K*� N���# 	
T:0&*l   )�%Z5 iB�#  !	(

              
�Z*1%&� N&%,- (
 �%: 
�% �D/ 0&[9�&- 2	"� >5 �	 N="J-

$9
"D9 .           �&=�F%E �[9�%��D9 .%D,� iB�%# 0�� !3�5 ��
�g-

         0&��� G; 	�$g- >l �: ( )
"5 K*� >5 �J1&5  n"�q- O$#�5 ��  �%�

 
"5 $:�"B .  �$9�9��)�� (     s% / �U9 �� �	 7�L	�     	
 �%Z9; .%Dt'�

          )(�Q 	�Zl >5 K*� 
"?( 7$/ ( 
"?( N���#o&�"9p�:  >+ ��

 $%%9	�
 K*%%� ( $:�%%# N&%%,- (
 �%%: 	
 ��3�%%5 
�%% �D/)A( O

o&�"9p�:         K*%� G($%5 N���%# 	
 �5"%B 
�% �D/ ���� >+ ��

  $9	�
)B(  Oo&�"9p�:  u���%� >%+ ��    N���%# 	
 �5"%B 
�% �D/ 

   $9	�
 K*�)C(   ( o&�"9p �%:     (
 �%: 	
 �j&t%@ �:�%U� >%+ ��

   $9	�
 N&,-)D (      ̀ %=�*- >+ 
�+ �	�PQ ( T&Fg�    	�%&t- 0��%�

     $9�"J5 >+ �=� �4B�#o&�"9p�:   )(�Q !A     ���= �� �	 )(�Q�:

 $:$5 i&I1� .T:0&*l   �$9�9�� )�� (   �=$*: 0&[9�&- iB�#

)�Z5!	() Geometric Mean Productivity(GMP   iB�%# ( 

 .%%D,�K*%%� >%%5) Stress Tolerance Index( STI  �%%Z? �	

 o&�"9p ���=�*#          K*%� N���# (
 �: �,� 3�5 
� �D/ �5 ���:

  
"D9 
�Z*1&� n"�q- ( .     K*%� >%5 .%D,� iB�%# !3�5 	�$g-

            )"g'�%5 
� �D/ ( ��3�5 K*� >5 .D,� �[9�&5 Oo&�"9p m� !��5

   �- o&�"9p G; �J1&5$#�5 .    G�	� D: ( �[*�$5)�� (&9  iB�# P

           �[9�1%9 G; �%]v- ��	� >%+ $%9
"D9 
�Z*1%&� �	 K*� >5 �=��

   �� .gJF%- ( )
"5 K*� >5 .D,� 	�%h;    ��	�%� ( )"g'�%5 
�% �D/ 

.Q�:
 �=�  .  �_� G�gg,- �B�5     0&&t� �Z? 	
 ���: 0��JZ5

 5 	�&t-  >  o&�"9p n�IJ9� 	"U*-         K*%� N���%# �%,� n"%�q- !�:

 $9
�
 7�89� .         �%= ( !$%DE� a�%v- !��5      )
�%- >%= ()� (  �	�P%Q

   iB�# �� >+ $9
�+          K*%� >%5 .D,� iB�# (
 >t'�q- 
	"- !�:

 4%%%,- N%%%="J- (%a"%%%:
%�) Mean Productivity(Mp 	
 

    )(�Q 7�L	� !��=�$?A - f $9
"5 ���h .  G�	�% D: ( G�c(� !�&-�)� (

    >+ $9
�+ �	�PQT:�[JF5   �*t- ( �]v-       ( >%9�
 
� �D/ 0&5 !	�


     K*� >5 .D,� iB�#  )�Z5 N="J- (    iB�%# ( 
	�
 
"%?( !	(

 )�Z5 N="J-           .%D,J- 7�%L	� K*�P%Q �Z? iB�# 0��JZ5 �	 !	(

   $9
�+ ���t- K*� >5 .    G�	� D: ( �F��)� (STI      0��%JZ5 �� � � �	 

iB�#             K*%� G($%5 N&,- (
 �: 	
 .D,J- 7�L	� K*�PQ !��5 �:

$9
�+ ���t- K*� !�	�
 (.

    �&k�w&�l )
�"9�B �� �:�&Q �P�+ �- G  �� K&%5 0J#�
 �5 ( $#�5

MM          >9�
 0&5 	
 �	 7"= 7�g- >9�
 	
 0c(	 $�	
    >5 �*c(	 !�:

   �=� )
�
 x�4JB� 
"B .           >%5 m%�
P9 �P%�+ 0&%b'(� 	�$%g-��

  $�	
�-$#�5          G
"%5 �	�
 �%5 P%&9 G; >'�8*+ ( �/M� %  O0&b�(�%�

�/� % ( �5�l�/� %    .%5�L ����c ��	� !�	�
 n�? .5�L �jF�

>UE_-�!   �=� )�   ( � .(   %=� �%5%  %-�; <�%K�� %��:%�   >%5 >%+ 

   �=	�5 	"U*-	�h;            �%5 )$%# 7�%89� �P�+ 
� �D/ �5 !	"# K*� 

         
�$%t� ( >9�
 	�P: G�( >�D? �� 
� �D/ !�P?� O!	"# K��P��

9�
%   %B 	
 >%    %- K:�%+ 0&?	"%�  $%*5��)� .( % 9���% s&k")�� (

                 G�P%&- >%5 !	"%# �%h� 	
 �P%�+ >9�
 
� �D/ >+ 
�
 G�19  .%5�L

UE_-%>  %+ !�%  �%��� K:�.    %�	
 �%-� %  %c(	 $%   %b�(�� ( 0% 0&

   �,� >'�8*+�&hz�   ���[9 	��L !	"#  .     >5 .D,� >9�J=; $E !(

       �	 �P�+ �1��� $#	 !��5 !	"#��       0&%&t� �J- �5 s*D�� �=
 

�=� )
"D9.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

�H

   a�= 	
 G���� 	
            �%*c(	 )�%&Q 0%�� �	(�%� ( �1+ �&B� !�:

    �=� >J��Q 	��L >?"� 
	"- .  �5         ( n; !	"%# . 1%- >%5 >?"�

           
��� 
�$t� >5 >?"� �5 ( C	�P- �J1&5 	
 A�Bo&�"9p�:   �P%�+ !

 u3�DJE� >+            2(�%jJ- !	"%# >5 .D,� �� �-(�g- G�P&- {�,' �� 

�-$*#�5       �=	�5 r$: �5 K��-�; 0�� O	�h;     �� �#�9 !	"# K*� 

        
� �D/ !(	 T&F�+ $���+ ( T�$= $���+ �����     7�%L	� �%j&+ (

  !�P�+��)P&�   7P&9�% - 0&&t� O          K*%� >%5 �%-(�g- �'�%DJE� !�%:

       �%��t- ( !	"%# >%5 �-(�g- iB�# 0��JZ5 ���=�*# O!	"#

             K��%-�; 0�� 	
 �@�E 7�L	� 0&5 	
 �	 !	"# >5 7(�g- o&�"9p

 X��V ��iB�#�:$-; 	
 ��?� >5 !	"# >5 �-(�g- !.

 � ����n��	�

    >t'�q- 	"U*- >5	�h;      2�j� �5 !	"# K*� ����     7�%L	� �%j&+ (

  !�P�+)P&���  7P&9� - 0&&t� O          ( !	"%# >%5 .%D,� �'�%DJE� !�:

          a�%= 	
 �1%��-�; O�-(�g- iB�# 0��JZ5 ���=�*#����  	
 

           ^�V `'�L 	
 ( .�	"J+�� 2	"� >5 G�-�+ �*:�5 $&Z# )�[19�


       ���Q 7�89�	�� � 	�Zl �5 ��
�4� .-�+ !�: A"�5 .  !�%:	�D&�

    �� �]&+�� K��-�;� J�	�(   >)   ���+� ( ��= O7��	�(    mD9 C"9 (
 O

)     T&F%�+ $%���+ ( T�$= $���+ (    !	"%# G�P%&- 	�%Zl ()  �j%�

)$:�#( OM O� ( ���J- �5 s*D�� �=
  ($9
"5.

!�:	�5            ( ^_%�� >F%="- �� K��-�; 0�� 	
 )
�jJ=� 
	"- 

       >&Z� |�+ a�Z9 ( 	�5 >&Z�(     �� G�F% � !�:	�%5 n�IJ9� �� s� 

   �:	�5 0�� O)��$9� �U9     T�$= ����+"w&: �5 �� �	
 $    2$%- >%5

��   >&9�h       sw%= ( �9"j/ $@�    �%� �          >JF%# �%qg- n; �%5 	�%5 

$9$# .!�:	�5G(	
        >%9�:
 �%qL �%5 � &J%=_� !�: G�$�Q ��

     C�j�	� ( �J- �J9�=��           )�%- �%Z- 7(
 >%:
 	
 �%J- �J9�=    a�%= 

���� $9$�
�Q �1+ .    �:	�5 �#�+ XD/�}�/�     �%J- �J9�= (

    �� 7�$+ �:G�$�Q�:   !(�E �M   $9
"5 A�B 7�Q"�&+  .  
	"- A�B

)
�jJ=�     �5 �*# 7"' pH   a
�t- M/H 
"5  .      �� !�&Q"%�? 	"%U*- >5

    	
 mD9 WD8�G�$�Q�:      �J9�= m� �qL >5 ~�	"= (
     >%� 	
 �J-

G�$�Q�:    G�"*/ >5 O)�KY       C�%j�	� >%5 G�$%�Q �%: >%� ( >%&]t� �

�J9�%%=$%%# >%%JI�	 )P��[*%%= �%%J-)��$%%9� �� ( %%&Q%%: !�% ���$

  � ��J '�)EC (  n;)�KY     W%D8� !	"%# G�P%&- K8*= !��5 

        $�
�Q )
�jJ=� G�-� �V 	
 G�$�Q A�B G(	
 >J���.G�$�Q�:  >5 

             G; >%9�:
 �� G�$�Q �: A�B �q= >+ $9$# �� !",9�   �J9�%= 

  �#�
 >���� �J- .   O$#	 )	(
 a"V 	
G�$�Q�:  ( 
��; !�"%: 	
 

      �": >+ G�	�5 ���,- m� ��� 	
         	
 �%JE�	 >%5 r��V� �� 
��; !

               �� !�&Q"%�? !��%5 G; �g%= �DF%L Ng� ( >J#�
 G���? G;

        O
"5 )$# )$9�#"� r�j# G"���9 �5 G�	�5 �P�	>[9!	�
 $9$%#  .

    >d:�&Q .-�+ 	��gJ=� �� s�         ( �%jE G�$%�Q �%: 	
 >�"5 >= �:

  $9$# r�E >&g5 .         �%5 ( !	�%&5; X%��V �� !	"%# 	�%D&� a�%D/�

�� )
�jJ%%=�%%�,- a"!�%%:!�	�
 	
 ( 0&%%t- �%% ��J '� ���$%%: 

    ���Q 2	"� �Q�5 	�Zl >�E�-.      $#	 )	(
 a"V 	
 !	�&5; �:

$# 7�89� �[Jj: 2	"� >5 .

5  >              O!	"%# !�%:	�D&� ( 7�%L	� �Q$&%=	 	
 2(�%j� .%&'


      )	(
 m� �V 	
 �#�
�5��    �%��Q 7�89� )�(	  . 0&?	"%B �%:

   $9$�
�Q G�( ( �#�
�5 .      )$%# )$%&5"+ sw%= �:	�5     �� s%� ( 

  u�
$8- G$# P&D�  $9$�
�Q G�(  .  a"V0&?	"B�:     �� )
�jJ%=� �5 

    �J9�= `FE �5 K+ NB )��$9� �J- $# !�&Q .  
�$t�0&?	"B�:

              $%�
�Q �	�D%# P%&9 0&?	"B �: 	
 >9�
 
�$t� ( >�"5 �: 	
 .

     7�$9� >&�+ Om�p"'"&5 
� �D/ 0&&t� �Z?      	
 )�%&Q ���"%: !�:

  2	��EH�   >?	
 �J9�= 
��%Q     2$%- >%5M�      ( m1%B �/�%= 

  $9$�
�Q 0��"� sw= . >9"D9 	
       	�$%g- )$%# m1B �Q�5 !�:

       �Q"-"= �(	 �� )
�jJ=� �5 )$**+ �&E� !�:$*L}   G"F%�9)��( O

          G�	� D: ( PJ&5 �(	 �� )
�jJ=� �5 
��; 0&'(��)�� (   0&b�(�%� (

       G�	� D: ( !	"' �(	 �5 .+)�� ( )��$%9�   $%�
�Q !�%&Q .  0%��

)��$9�!�&Q  �: >9"D9 	
         �%: G�:�&Q 7�D� �� >+ ���Q 7�89� ���:


"5 )$# �#�
�5 G�$�Q .

iB�#          	��%L )
�jJ%=� 
	"%- �5 !	"# K*� >5 �-(�g- !�:

    a"-�� <�=��5 ( 
� �D/ G
�
    $9$%# >]%=�,- �%�� N5�(	 ( �:

)� ( �:(

SSI = (�-YS/YP)/SI     K*� >5 �&=�FE iB�#

TOL = YP – YS .D,� iB�#

MP = (YS + YP)/ �    )�%Z5 �5�F%E 0&[9�%&- iB�#  !	(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

��

GMP =√ (YP)(YS) )�Z5 �= $*: 0&[9�&- iB�#(	       !

STI = (YP×YS)/ ( ŶP)� K*� >5 .D,� iB�# 

�"� N5�(	 	


Ys :�q&,- K*� N���# �,� o&�"9p �: )"g'�5 
� �D/

YP :/On"�q- N���# �,� o&�"9p �: )"g'�5 
� �D

 K*� 2$# (ŶS/ŶP)}�SI=

G; 	
 >+:ŶS(ŶP o%&�"9p �-�D� 
� �D/ 0&[9�&- `&��� >5  �%:

�=� n"�q- ( � 1B N���# �,�.

)
�
       	�P�� 7�9 �� )
�jJ=� �5 �:SPSS      Os9�%�	�( >%�P8� 
	"- 

   ( G"&=�Q	T:JF5�[  $*J��Q 	��L  .      �%5 �%:	�D&� 0&[9�&- >F��g-

    	�P�� 7�9 �� )
�jJ=�MSTATC >%*-�
 $*l G"-�; <�=� �5 (  !�

$# 7�89� $�	
 e*� �q= 	
 ( 0 9�
 .

o9� � \7	@O

     )
�
 s9��	�( >�P8� �� .��E e��J9      !	"# K*� >+ 
�
 G�19 �:

>5	"V �*t-          �%,� �	 G; !�P?� ( 
� �D/ !	�
 �&hz%�  ��%L  
�
 	

)���/�P<(  (a($?� .(         !	"%# G�P%&- K��P�� �5 >+ !	"V >5

      ���� K:�+ 2�j� 0�� ��
�g-) a($%?� .( T%: �[JF%5   !3�%5 

  
� �D/        
�% �D/ !�P%?� �%5 >9�
)   a($%?M (      r�%V m%� �� (

         �[�
 r�V �� !	"# �h� 	
 �P?� 0�� 	�$g- K:�+)    a($%?�( O

  G�19 >+ 
�
     u_-�%+ !�-� 
� �D/ K:�+     �%- �%gq*-  $%#�5.  �%5

   >5 >?"�0��>Y   )$D/ KI5 G�:�&Q    	
 �	 
"%B $%#	 )	(
 �� !�

  )$9�	�Q !	"# ��t-    G�P&- ( $9�G"��:    T�$%= ( �%�+ �D= !

>5	"V   �t&]V   	
��5�:          K��P%�� !	"%# K��P%�� �%5  �%-  O$%5��

  �- 3�DJE� 0���5�*5        
��� WD8� >5 �	 
� �D/ K:�+ G�"�G"� �%:

    
�
 �]F9 )�&Q .B�
 	
.T:0&*l        	�P%: G�( K:�+ >5 >?"� �5 

             a(� �q%= 	
 �%/�� ( ��%�� >#"B 	
 0&?	"B 
�$t� ( >9�


  �- 3�DJE� !	"# >8&J9 G�"�        �&=�F%E �P%?� 0�� >+ 
�+ !�&Q

                 K:�%+ 	
 !�J1%&5 K%g9 ��%' ( $%9� >J%#�
 !	"# >5 !�J1&5

 >J#�
 
� �D/  $9�)  a($?� .(   �� >%J��� 0���     >%J��� �%5 !$%&  !�%:

�9��[1:(R�             K:�%+ �%/�5 !	"%# K*%� $9
�
 G�19 >+ �=� 

�- >9�
 G�( ( 0&?	"B 
�$t� 
"#)� O�� ( ��.(

          	�%D&� �%5 m%D9 G($5 	�D&� >F��g-dS/m��     )$%*:
 G�1%9 

      a
�t- >9�
 	�P: G�( K:�+�H %        0% D- K:�%+ 0%�� >+ �=�

              
	�( !PJ*%="J� 
�"%- G�P&- 	
 K:�+ .&'
 (
 �� � � >5 �=�

  7�&9 >5 )$#  
 >5 �:  $%&'"� !PJ*="J� 
�"- �� �1I5 x�4JB� .&'

              2$%# K:�%+ O)�%&Q ��%&9 
	"- !PD=� 	�1� .�$t� !��5 )$#

          �%� ( !PD=� .&F9�J� K��P�� �h� 	
 $#	 2$# K:�+ OPJ*="J�

>9�
 G$# �� )	(
 a"V K:�+$#�5 �: .

             0&%5 	
 ��%�� >%#"B 	
 0&?	"%B 
�$t� 0&[9�&- >F��g-

     � >+ 
�
 G�19 !	"# !�:	�D&�  	�D&dS/m ��  �5�H/M  0&?	"B 

      �5 $:�# 	�D&� ( 0��JD+�/��        �	�
 �	 
�$%t� 0��J1%&5 0&?	"B 

  $9
"5)  a($?� .(  �	�PQ <�=� �5       0&%gg,- ���%= !�%:)��  ( 

�� (          $&%=� G"%-	": K��P%�� �� 0&?	"%B 
�$t� K:�+ 3�DJE�

        �- G"-	": 0�� !
��� >+ $#�5 )$# �#�9 m&FF5;  `]= $9�"�

 >9�
 ��-  !�:  
�$t� ��' ( )$# )
�Q.Q�: 
�$t� ( )$# �&g�� !

   �- K:�+ �	 0&?	"B$:
 .       �� !
($%,-�9 $#	 G�:�&Q 	
 >J]'�

          �- 0&&t� �	 G; �#"9�= P&9 .Q $&'"� G�-� �P�+ .&]L    �� ( $%*+

            	
 W��F� �/�5 r�V m� �� )$# a�D/� K*� >+ �89;.Q�:


     )	(
 a"V K:�+ (.Q�:
        �%[�
 r�%V �� ( )$%�
�Q    �%/�5 

          >J1%Q �JD+ !PJ*="J� 
�"- $&'"� >8&J9	
 ( �JD+ �1�(	 $#	O

    �g5 )�&Q N���# 0�� �,�!   r_c 
�$t� K:�+ >*�P: >5 �	 
"B 

 �- 0&D��$��D9 .G�D:     a($? 	
 >+ 	"V�  �- )$:�1-    �� 
"%#

             �%,� P%&9 0&?	"%B a"V ( 0&?	"B 	
 >9�
 
�$t� �U9 �&hz%�

  �*t- r_JB� !	"# 5 !	�
  > ; 
"?(        0%�� G�P%&- �%'( $- �&hz%�

                  K��P%�� �%5 �%Z*� ( 
"%5 �%JD+ 
�% �D/ !�P%?� ���= >5 �]F9

   �� O!	"#dS/m�  �%*t- r_JB�    $%9
�
 G�1%9 !	�
 .   �� !	"%#

          n�? K:�+ >5 �8*- A�B a"�,- !PD=� 	�1� K��P�� X��V

                 �'"�%= P��%D� ( G$%# .%�"V OT&F%g� K:�%+ >8&J9 	
 ( n;

�-  

�Q)M .(   a"V ��'0&?	"B �%:         K:�%+ !	"%# K��P%�� �%5 

�-$5�� .     `��@ >5 >?"� �5T:�[JF5    ( �]v- �*t-	�
   a"V 0&5 

     0&?	"B 	
 >9�
 
�$t� ( 0&?	"B) a($?M ( �%- �U9 >5  $%=	

      K:�+ !	"# �h� 	
 0&?	"B 	
 >9�
 
�$t� K:�+ .�/ �� � �

  a"V0&?	"B�:  $%#�5  .          TF%&'"5�J- 	
 a_J%B� �%[�
 r�%V ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

��

��
��

�.
�	


��
� 




��

� 
�

��
��

��
 

 

���

 
)


�
��

 �
� 

��
�

(
 


���
 �

��
� 

� 
� 

!
)

��
�

(
 �

 "
�#

� 

$�

%
 &

'�
��

%
 �

�(
 !"

��
) �

 "
�#

� 

$�

% 
&

'�
��

%
 �

� 

�

��
 �

��
*�

 !"
��

) �
 "

�#
� 


$�
%

 &
'�

��
%

 �
��

*�
 !

 "
��

)
)

"
+�	

,
�+

-
(

 &
.�

� 
��

��
��

 !
)

"
�'-

�/
� �

��
 �

� 
��

�
(

 &
'0�

��
1 �

��
��

� 
!

)
"

�'-
�/

� �
��

 �
� 

��
�

( !
 �

23 
4

5�
.

)
"

�'-
�+

'6 
��

 �
��

(
'0�

��
1 !

 &)
"

�'-
�+

'6�
� 

��
�

(
 &

'6�
�1

 �
 !

)
�+

'6 
��

 �
�-

��
�'

-
(

�
��

���
�

�
�	


�
�

�
�
�

�
��

��
�

 �
��

�

�
�
�

�
 �

��
��

�

��

�

 �

�

� 
��

�

��

�

 �

 

	�

 �
��

��
!

"
�#


 �
$�

!

 �

 

	�

 �
��

��
!

"
��

% �
$�

!

 �
� 

��

� 

�
 
	�

 �
��

��
!

"
�#


 �
$�

!

 �
� 

��

� 

�
 
	�

 �
��

��
!

�%
 �

$�
!

"
�

 &
�'

 �
��

��
!

"
�#


 �
$�

!

 &
�'

 �
��

��
!

"
��

% �
$�

!

 �
��

��
�

�
(�

�

 �
��

��
�

�
�)�

��
*

 +
,

�
�)�

��
*

 �
�-�

�*

.
��



/

0/
02

2
ns

0/
23

ns
4/

45
ns

6/
77

ns
0/

28
ns

0/
68

ns
0/

42
ns

0/
02

ns
7/

/8
/

ns
73

4/
33

ns
0/

32
9

ns
4/

3/
9

ns
98

/4
46

**

:,
�

7
6/

82
**

*
/0

/7
9*

**
4/

/6
2*

**
7/

/4
4*

**
4/

/9
3*

**
9/

63
**

*
4/

79
**

4/
64

**
*

36
//

92
**

*
/6

30
//

8*
**

7/
34

3*
*

7/
/7

4*
*

42
/2

/5
**

;
��

 <
��

4
0/

07
0

ns
4/

96
ns

0/
2/

ns
0/

42
ns

0/
63

ns
0/

00
/

ns
0/

00
/

ns
0/

08
ns

49
8/

80
ns

0/
75

3
ns

4/
07

5
ns

0/
29

2
ns

0/
27

8
ns

;
��

 =
>�

(
/

7/
/9

9*
*

*
76

/7
3*

**
32

/8
9*

**
57

//
8*

**
68

/0
3*

**
/2

/0
6*

**
3/

27
**

*
2/

26
**

*
73

96
//

4*
*

63
6/

/6
7*

**
7/

40
2*

//
4/

**
80

/0
50

**

:,
�

*
;

��
 <

��
7

0/
02

ns
0/

72
ns

0/
48

ns
0/

08
ns

0/
84

ns
0/

4/
ns

0/
02

ns
0/

08
ns

92
/3

2
ns

70
8/

95
ns

4/
07

7
ns

0/
/4

4
ns

4/
7/

3
ns

:,
�

*
;

��
 =

>�
(

2
0/

60
ns

7/
43

**
8/

02
**

3/
37

**
8/

04
**

*
6/

63
**

*
0/

83
**

0/
87

**
69

3/
/7

**
*

42
73

/4
6 

**
*

7/
03

3 
*

5/
/6 **
*

73
/4

59
**

;
��

 <
��

*
 =

>�
(

;
��

/
0/

46
ns

7/
87

**
4/

/2
ns

0/
90

ns
4/

08
ns

0/
28

ns
0/

49
ns

0/
74

ns
7/

5/
08

ns
83

3/
02

ns
4/

00
7

ns
0/

97
9

ns
0/

09
6

ns

:,
�

*
 <

��

;
��

*
;

��
 =

>�
(

2
0/

7/
ns

4/
37

**
4/

8/
ns

0/
55

ns
0/

20
ns

0/
5/

ns
0/

44
ns

0/
4/

ns
5/

/7
3

ns
/9

0/
69

ns
0/

58
ns

0/
40

4
ns

4/
/9

5
ns

�@
!

25
45

9
/0

87
9

/0
//

4
/4

/4
6

/7
03/4

43
/

/4
49

8
/0

45
2

/0
36

8
/

5/
86

9
/

/3
4

0/
80

0/
60

0/
2/

4

ns ،
* ، 

 *
*

و 
**

*
 :

"
+	

� �
�(

 A
���

� �



"
+	

� B
�
�

 C
@D

 �
� 

�
�
8

 %
 �4%

"
+	

� �
��F


 B
�
�

��
��

 :
 �

��
� 

=
��

 �



 �
�)�

��
* �

 �
�-�

�*
 B 

+, 
�

�@
! 

�
�
�

� �
��

� 
�
�

��
 �

D
62

"
� 

 $
�


.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

H�

 �
��

�
7.

��
��

��
 &

'8
�	'

- 

9


	:
- 

 

���

 
)


�
��

 �
� 

��
�

(
 


���
 �

��
� 

� 
� 

!
)

��
�

(
&

'�
��

%
 �

�(
 !"

��
) �

 "
�#

� 

$�

%
 &

'�
��

%
 �

� 

�

��
 �

��
*�

 !"
��

) �
 "

�#
� 


$�
%

 &
'�

��
%

 �
��

*�
 !

 "
��

) �
 "

�#
� 


$�
%

)
"

+�	
,

�+
-

(
��

��
��

 !
 &

.�
� 

)
"

�'-
�/

� �
��

 �
� 

��
�

(
 &

'0�
��

1 �
��

��
� 

!
)

"
�'-

�/
� �

��
 �

� 
��

�
(

 �
23 

4
5�

. 
!

)
"

�'-
�+

'6 
��

 �
��

(
'0�

��
1 4

5�
. 

 !
&

)
"

�'-
�+

'6�
� 

��
�

(
 &

'6�
�1

 �
 !

)
�+

'6 
��

 �
�-

��
�'

-
(

�
�-�

�*
�

�)�
��

*
 +

,
 �

��
��

�

�
�)�

��
*

 �
��

��
�

�
(�

�

 &
�'

 �
��

��
!

"
��

% �
$�

!

 &
�'

 �
��

��
!

"
�#


 �
$�

!

 �
�
�

 �

 

	�
 �

�  �
��

��
!

"
��

% �
$�

!

 �
�
�

 �

 

	�

 �
��

��
! 

��

"
�#


 �
$�

!

 �

 

	�

 �
��

��
!

"
��

% �
$�

!

 �

 

	�

 �
��

��
!

"
�#


 �
$�

!

 �
��

 �

�

�

��

�

 �
��

��
�

��

�

I�
,�




2/
56

a
//

68
 a

//
80

c
26

/6
3

b
/8

/8
5

a
//

06
b

//
/2

b
47

/0
0

b
46

/0
2

b
4/

//
6

b
45

/0
3

b
4/

52
b

//
9

b
��

D

8/
37

b
7/

93
c

//
32

b
9/

/4
5

a
76

/0
0

b
//

36
a

6/
02

a
46

/5
6

a
45

/6
6

a
78

/6
7

a
74

/9
2

a
//

86
a

2/
8

a
I�

%�
�

3/
/7

a
//

/2
b

6/
43

a
26

//
4

b
/5

/2
6a

7/
27

b
7/

55
b

40
/2

7
b

47
/7

0
b

45
/9

9
b

48
/3

5
b

4/
33

b
//

53
b

"
*�J




 =
>�

(
;

��
) 

 �
L��


 M
+�

N�
 "

D�
(

6/
87

d
//

29
a

6/
79

a
92

/2
5

a
69

/5
/

a
6/

62
a

6/
57

a
49

/6
7

a
74

/8
/

a
/9

/0
/

a
//

/2
0

a
//

66
a

40
/6

/
a

0

2/
60

c
//

/3
b

//
97

b
90

/5
9

a
/6

/5
7

b
6/

77
a

6/
22

a
42

/5
/

a
70

/5
4

a
7/

/6
0

b
76

//
0

b
7/

93
b

8/
83

b
6

3/
77

 b
//

40
c

//
27

c
82

/9
6

b
74

/8
5

c
7/

33
b

//
42

b
40

/4
0

b
47

/2
9

b
44

/8
8

c
47

/9
2

c
7/

/0
c

7/
72

c
9

9/
84

a
7/

33
d

//
84

d
84

/9
9

b
48

/6
8

c
4/

0/
c

4/
4/

c
6/

26
c

8/
97

b
8/

74
d

6/
93

d
4/

40
d

0/
39

5
d

47 �
��

���
�

�
�
P

� Q
��

R 
�
 

�
��

��
LD

 �
� 

��
 

"
+	

� Q
S

L!

 

�
�
�

 �
�
 

� 
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

H�

2�	$&:"5�+ 5 �:  >          �%U�c K:�%+ �� >%+ !	"# K��P�� >q=�(

  $*L��5�:  �- >8&J9   
"#)a($?� (�-9�"�       	�$%g- K:�%+ >%5 $

2�	$&:"5�+    � !��5 <�J=
 .5�L !�:       )�%&B� !��%/� >%5 a�=	

            
�$t� ( K��P�� 0&*? Ng= 	�$g- >8&J9 	
 >+ )$# �8*- )$**+

        �%=� >%J��� K:�%+ )$# .& 1� >9�
)�� .(     ( 
�% �D/ K:�%+

            �P%�+ 	
 0&%gg,- ���= N="� !	"# K��P�� �5 
� �D/ !�P?�

)� O�H ( ��( $8*+ O)�� ( 7$*Q ()H(�=� )$# �	�PQ P&9 O.

  )
�
 s9�%�	�( >%�P8�  �%:     2(�%%j� 7�%L	� 0&%5 >%+ 
�
 G�1%9

�%%*t- �%%#�
 
"%%?( G; !�P%%?� ( >%%9�
 
�%% �D/ �%%U9 �� !	�


)���/�P<  ( a($?� .(  
�% �D/ �U9 �� 7��	� TL	 >+ !	"V >5

              
�$%t� O��%�� >%#"B 	
 0&?	"%B 
�$t� O>9�
 	�P: G�( O>9�


          a"%V ( ���� >#"B 0&?	"B a"V O�/�� >#"B 	
 0&?	"B

    �]F9 �/�� >#"B 0&?	"B   
�
 G�1%9 !�%��5 �[�
 TL	 (
 >5

) a($?� .(

�*5   e��J9 �5>5�=
  TL	 .5�gJ- �h� )$-;  *    �%5 m%D9 �%U�c

P&9 
� �D/ !�P?��*t- 
"5 	�
) a($?� (  �%5 TL	 >= �: 	
 (

               �%-� $%*J��� K:�%+ 
�% �D/ !�P%?� >%&�+ mD9 �U�c K��P��

    
"5 2(�jJ- ��JI- 7�L	� 	
 K:�+ $�	
) a($?� .(  >%l �Q�

	           0&��� 
� �D/ !�P?� �B�5 	
 K*� G($5 N���# 	
 7��	� TL

               N���%# 	
 �%-� 
�
 G�1%9 �[�
 TL	 (
 >5 �]F9 �	 ��
�g- 0���

      $�$%# ( N="J- K*�)dS/m ��   ( � (       
	"%- 2�j%� >%&�+ 	


   �%%=� )
�
 x�4%%JB� 
"%%B >%%5 �	 ��
�%%g- 0���3�%%5 �%%=	�5

)a($?� (          %5 ( ��= TL	 (
 G$19 
	�( G; ��/ >+  > x"4%B

  �U�c 	
 �1��� ��� >5 ���+��- mD9 !3�5 !�: $%#�5 .  0%�� 	


   P9"- >q5�	)�M (     �Q� >+ �#�
 	�Z����5�: 0F- !   �� ��
(� ��

��5�: G�"? !       �%- $&'"� �Z9; �� s� >+ !��     %5 $%9�&D5 $9"%# >

     �� !�J1&5 KI5 e�	$���5�: �- 0&5 ��  ( $%9(	   ( .%Q P��%D�

 �� ��%%t5 ( �&B�%%� >%%5 >%%9�
 $%%&'"� .%%E��- 0%%�� >%%5 G$%%# 
	�(

 5 !�&Q"�?  > �- .D/    �'�E 	
 0�� ( $�; �       �q%= �"%*: >+ �=


	�
 
"?( !PJ*="J� 
�"- $&'"� !��5 ���+ ��5  .

          �j&+ �j� (
 G�"*/ >5 0&b�(�� ( 0c(	 
� �D/ >%5 	"%V

�%%*t- �%%,� !	�
�&hz%%� $%%*J��Q 	��%%L T%%L	 ( !	"%%# K*%%� 

)���/�P<(    a($? ( � .(  0&[9�%&- >F��g-         �%5 >%+ 
�
 G�1%9 �%:

        �%��� K:�+ 0&b�(�� ( 0c(	 
� �D/ !	"# K��P��)  a($%?

� .(   !	"%# a(� �q= �� 0c(	 
� �D/ K:�+ >J]'�)dS/mM ( (

       !	"# 7(
 �q= �� 0&b�(�� 
� �D/)dS/m� (  $%# C(�# .  >%5

        0&b�(�%� 
� �D/ >5 �]F9 0c(	 
� �D/ �[�
 2	�]/O   �J1%&5 

  �,��&hz�  	��L !	"# ���Q . � 0��     �%5 >%+ �%=� ��/ 0�$5 �-

           0&b�(�%� $%�	
 �'( K:�+ 0c(	 $�	
 !	"# G�P&- K��P��

    ���� K��P�� >9�
)� .(         �%h� >%9�
 0&b�(�� $�	
 	
 K��P�� >J]'�

              �q%= �%� �%Z*� �	 >%9�
 
� �D/ �5 !	"# �j*-dS/mM   G��%]? 

           >%5 !	"%# K��P%�� �%5 ( )
"D9dS/m�    K:�%+  �%*t-	�
  	
 !

   �1- P&9 0&b�(�� 
� �D/ $# )$: .�	�PQ      �%5 �%*]- !�[�
 !�:

         �P%�+ 	
 0&b�(�� $�	
 K��P�� ( 0c(	 $�	
 K:�+)�� O�H

 (�� ( $8*+ ( )�� (
	�
 
"?(.

  !�P%%?� ( 
�%% �D/ 0���3�%%5 0J%%#�
 Tc�%%&�/ 7�%%�	� T%%L	

  O
� �D/0&���         
"%5 �	�
 �	 0%c(	 
�% �D/ 0��%� . 0&��%�   G
"%5 

        ��/ >5 TL	 0�� 	
 0c(	 
� �D/0&���  
"%5      0%c(	 $%�	
 G

  �- K*� G($5 N���# 	
 �JE TL	 0�� >9�
   �� >%d9�*l >%+ $#�5

       G�"J5 m&J9p �=$*Z- >�D? �� �g��VGp�:   G�P&- )$**+ a�J*+ !

          !�%��5 P%&9 2�&�"4%B ���= �U9 �� >+ 7��	� TL	 >5 �	 0c(	

 >UE_- .5�L �D9 .gJ*- 
	�
 7�L	� �[�
 �5 !��    >%5 G�"%J5 $��%# T&

)$# ^_�� TL	����� �=
 !  .

   e��J9 �5�*5>5�=
      TL	 .5�gJ- �h� )$-;  *      �%5 m%D9 �%U�c

0&b�(�� ( 0c(	 
� �D/ !(	 �%*t- P&9    >%= �%: 	
 ( 
"%5 	�


             K:�%+ 0&b�(�%� ( 0%c(	 
� �D/ mD9 �U�c K��P�� �5 TL	

        
"5 2(�jJ- ��JI- 7�L	� 	
 K:�+ $�	
 �-� $*J��� .  7��	� TL	

  �� K*� G($5 N���# 	
 >l �Q�0&�   �	�
 �	 0%c(	 
�% �D/ 0���

     $�$%# ( N="J- K*� N���# 	
 O
"5)dS/m �� ( � (  0���3�%5

   �%%=� )
�
 x�4%%JB� 
"%%B >%5 �	 0&b�(�%%� ( 0%%c(	 
�% �D/

)a($?� .(

  5 !PD=� T&U*�  >   �'; 2�]&+�� >�&=(G"dD: ( 0&b�(�� O$*L 

  0&'(��  TF&9� - �� � �      !	"%# .%D,� !�: �%- $%#�5    e��%J9 ( 

 �� .��E)
�
 s9��	�( >�P8� G�19 2�]&+�� 0�� >5 �"5�- !�:

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

H�

��
��

;.
<3

� 
=

�	:
+- 

>
��

?� 
&

'8
�	'

- 

9


	:
- 

 "
��

) �
 "

�#
� 


$�
% 

&
'�

��
%

 �
�(

 !"
��

) �
 "

�#
� 


$�
%

 &
'�

��
%

 �
� 


�
��

 �
��

*�
 !"

��
) �

 "
�#

� 

$�

%
 &

'�
��

%
 �

��
*�

 @
��

 A
��

 4
5�

. 
��

 

)
�+

- 
"

+�	
,

(
 &

.�
� 

��
��

��
 !

)
"

�'-
��

�
�/

� �
��

 �
� 

(
 &

'0�
��

1 �
��

��
� 

!
)

"
�'-

��
�

�/
� �

��
 �

� 
(

 �
23 

4
5�

. 
!

)
"

�'-
��

�
�+

'6 
��

 
(

��
�1

 !
0

 &
'

)
"

�'-
��

�
�+

'6�
� 

(
 &

'6�
�1

 �
 !

)
�+

'6 
��

 �
�-

��
�'

-
(

�
�-�

�*
�

�)�
��

*
 +

,
 ��

��
��

�
�)�

��
*

 ��
��

��

�
(�

�

 &�
'

 �
��

��
!

 �$
�!

 �
��

"
��

%

 �
��

��
! 

&�
'

 �$
�!

 �
��

"
�#




 ��
 �

�
�
 �


 
	�

�
��

��
!

�
 �

� "
��

% �
$�

!

 ��
 �

�
�
 �


 
	�

�
��

��
!

 �
�� "
�#


 �
$�

!

 �
 
	�

 �
��

��
!

"
��

% �
$�

!

 �
 
	�

 �
��

��
!

"
�#


 �
$�

!

:,
�

 =
>�

( �
;

�

(d
S/

m
)

//
02

f
6/

//
a

6/
48

b
23

/9
2

bc
68

/2
3

bc
6/

22
a

8/
78

0
a

45
//

00
a

7/
/7

00
a

79
/6

43
d

/6
/9

39
a

��
D

0

6/
65

e
7/

94
h

//
43

g
59

/3
7

a
/8

/3
/

b
6/

7/
ab

c
6/

33
0

bc
42

/2
80

b
70

/9
80

b
64

/2
23

b
/0

/8
94

b
I�

%�
�

2/
07

d
//

95
b

3/
49

a
5/

/6
5

a
28

//
5

a
6/

65
ab

6/
3/

8
bc

45
//

00
a

70
/8

80
b

66
/0

00
a

/8
//

/7
a

"
*�J




3/
00

c
//

28
d

//
5

d
57

/2
4

a
6/

/8
4

b
6/

/6
ab

6/
53

/
ab

49
//

85
a

74
//

38
b

4/
/7

09
f

78
/5

49
c

��
D

6

6/
97

e
7/

94
h

6/
49

b
92

/0
7

ab
78

/8
7

cd
6/

7/
ab

c
6/

85
3

bc
48

/3
78

bc
70

/9
00

b
76

/7
80

e
76

/3
80

d
I�

%�
�

3/
/2

c
//

39
c

//
97

d
26

//
4

c
/8

/3
/

bc
6/

09
b

c
6/

64
0

cd
42

/3
00

b
70

/8
80

b
/7

/3
80

c
77

/7
65

e
"

*�J



9/
72

b
//

02
g

//
62

f
63

/0
2

cd
79

/5
6

c
7/

27
d

7/
20

0
e

9/
38

2
e

5/
27

8
d

9/
68

9
g

4/
/6

48
g

��
D

9

8/
96

d
7/

94
h

//
26

e
99

//
6

a
49

/0
/

de
//

33
c

6/
09

/
d

48
/0

22
c

70
/3

78
b

7/
/6

43
e

45
/5

83
f

I�
%�

�

3/
82

bc
//

6/
e

//
04

h
/8

/4
6

d
43

/9
4

de
4/

57
e

7/
90

3
e

2/
63

8
f

3/
30

0
e

7/
35

7
h

8/
70

3
i

"
*�J




5/
68

a
7/

38
h

7/
80

j
/2

/7
8

d
47

/9
5

e
0/

86
f

0/
24

8
f

4/
20

0
g

7/
08

0
f

//
75

7
h

7/
09

6
j

��
D

47

3/
36

bc
//

45
f

6/
02

c
85

/3
0

c
42

/3
6

de
7/

82
d

7/
33

8
e

47
//

4/
d

48
/6

00
c

47
//

//
f

47
/4

22
h

I�
%�

�

9/
//

b
7/

/2
j

7/
26

i
0/

00
0

e
0/

00
0

f
0/

00
0

g
0/

00
0

g
0/

00
0

h
0/

00
0

g
0/

00
0

I
0/

/3
8

k
"

*�J



���
�

�
��

"
+	

� Q
S

L!

 �

�L
D 

��
 �

� 
�
�

P
� Q

��
R 

�
 
�

��
 �

�
 
� �


�
.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

H�

                  �	 $%*L ( 0&b�(�%� O0&'(�%� G�P%&- T%L	 ( m%D9 �U�c >+ 
�


>5	"V   	�&F5  �%*t-	�
  !)���/�P< (   �%,� �&hz%�     $%9
�
 	��%L 

)  a($?� .( 0&[9�&- >F��g-:        O$%*L �%U�c 
�
 G�19 >V"5�- !�

     	
 0&b�(�� ( 0&'(���U�c�:        �q%= 	�%Zl 	
 mD9 ��JI- !

   m& j� .5�L�-$#�5)   a($?� .(     0&b�(�� ( $*L �U�c 0��J1&5

         	�D&� 	
 �Z9; 0��JD+ ( $:�# 	�D&� 	
��      �%J- �5 s*D�� �=
 

 $# )$:�1- .             K��P%�� �%5 ( 
�
 G�1%9 �	 �%=" t- $9(	 0&'(��

 �U�c !	"#     �%��� K��P%�� 0&'(��  . T%: 0&%*l     >%�P8� e��%J9 

      ( 0&b�(�� 
�
 G�19 s9��	�(� 0&'(� >%5 	"%V  	�&F%5  �%*t-	�
 !

 �%%,��&hz%%� T%%L	 .%%5�gJ- �%%h�  * $%%*J��Q 	��%%L m%%D9 �%%U�c

)  a($?�   ( � .(               K*%� >%5 K*%+�( 	
 7�%L	� �%[�
 2	�%]/ >%5

K*+�(            >%9"Q >%5 O$%9
�
 G�1%9 
"%B �� ��(�jJ- !�:    	
 >%+ !�

F��g-             �U�c K��P�� �5 ���+� ( ��= TL	 (
 	
 O$:�# 	�D&� �5 >

     ���� K:�+ .+ 0&b�(�� �U�c mD9.      ��%&9 0&b�(�� PJ*= G"l 

  
	�
 !p�9� >5O           a�%t� n�? ( n; 
"]D+ �� �#�9 !p�9� K:�+ 

               >%8&J9 	
 ( 0&b�(�%� PJ*%= G$# $*+ `]= ��+ ( T�$= ���*/

    �=� )$�
�Q 0&b�(�� G�P&- K:�+ .T: 0&%*l :�%+   G�P%&- 	
 K

           P&'"%b�(�� K��P%�� X%��V �� G; >�P8� .&'
 >5 0&b�(��   
�"%- (

   F5; $&=� .v- ���&D&#&       0&b�(�%� PJ*%= K:�+ Om&F   >�&%=( >%5

              �%�� G�P%&- K:�%+ ( 0&b�(�� >5 >*&-; $&=� .�$]� �� !�&Q"�?

7(�"]�	 �- �: $#�5 $9�"�) ��(     )��$%9� K��-�; 0�� 	
 >+ O  !�%&Q

$9$19.      �%� 7�%�	� T%L	     	�%D&� �           �%&&S� �%J- �%5 s*%D�� �%=
 

�*t-	�
            �%5 �Z*� ( 
�$9 G�19 $:�# >5 �]F9 0&b�(�� G�P&- 	
 !

     >5 mD9 �U�c K��P����         0&b�(�%� G�P%&- �J- �5 s*D�� �=
 

  ���� K��P�� G;.      �	 0&b�(�� W��= K��P�� 0���-G�"�   G�"*/ >5 

          �J� 
��� K:�+ �5 >+ )
�+ �g�� !PD=� T&U*� �Z? ��-�/ .&F9

      �=� )
�+ K��P�� >5 C(�# O!	"# K��P�� �� �#�9 n; .  �%�/

   0&b�(�� K��P��-   �=� 0 D       >%+ $%#�5 .&'
 0�$5    �%/�5 K*%�

  0&b�(�� K��P�� m��,�      0&b�(�%� �� ( )$�
�Q 
"?"- !�:  !�%:

   #�5 )$# PJ*= !$�$?*$) H(       K=�� 0�� >5 ��"[I=�� !��5 >+ 

 �=� 7�3O 0&b�(��   �:>5	"V  "- >9�Q�$?     $%9�&Q 	��L �=	�5 
	.

            �,� ���+� ( ��= 7�L	� >+ $# )$:�1- $*L �U�c �5 ��]�	� 	


�&hz%%� K:�%%+ �%%:	�D&� >%%&�+ �%%*t-	�
 K��P%%�� 7�%%�	� T%%L	 ( O

�*t-	�
    $9
�
 G�19 $:�# >5 �]F9 �	 ! . e��J9 P&9 0&gg,- ���=

         0&b�(�� �U�c K��P�� �5 ��]�	� 	
 �	 �Z5�1-)�� (    $%*L ()H O

��   ( �� (  7(�g- 7�L	� 	
   �,� �� �&hz%�       �	�P%Q !	"%# K*%� 

)
"D9$9� .      	
 0&'(�� �U�c )(_/ >5��5�:   �,� �&hz�   !	"%# 

      �%=� >%J�	 3�%5 m%D9 �U�c K��P�� �5 ( >J��Q 	��L .  K��P%��

                P%&9 0&%gg,- ���%= N%="� !	"%# K��P%�� �%5 0&'(�� �U�c

    �=� )$# �	�PQ)H  O��  O�H   ( �� .(       T%L	 	
 0&'(�%� �%U�c

=  ����/�     7�%�	� TL	 	
 O�5��5 H/�    ���%+� T%L	 	
 ( �%5��5 �/�

       ���� K��P�� $:�# >5 �]F9 �5��5)  a($?�.(      $%=	 �- �U9 >5 

         !	"# K*� �h� G�"*/ >5 0&'(�� �U�c K��P�� �%- $%#�5    >%9 ( 

    !	"# K*� .D,� !��5 �J�/         e��%J9 �%5 K��%-�; 0�� e��J9 >+ O

    G�	� D: ( �
�F')�� ( 
	�
 �g5�q-.P�� u3�DJE� 0&'(�� K��  >%5 

   T�P9; �&'�t� K��P�� ��/      �%*t� 0&'(�%� PJ*="&5 	
 �&Q	
 !�:

   ���jF9���"*&-; 0&J&9	(�)OAT (   ��%J+(
	 �_&F%+"5�+ 0&'(�� (

        ( ��$&F+� 0&'(�� T�P9; �&'�t� �� !�&Q"�? ��/ >5 )(_/ >5 (

   �3"5���+ 0&'(�� T�P9;�-$#�5) �� (    
	"%- K��%-�; 0%�� 	
 >+

5  $*J��[9 	��L �=	� .T:�[JF5    ( �]v- �*t-	�
    $*L �U�c 0&5 

     
� �D/ �5 0&b�(�� ()  a($?� (   )$%*:
 G�19 �&hz%�   0%�� �%]v- 

     !	"%# .%D,� ( !PD=� T&U*� 	
 
�"- �%- $%#�5 (  T%: 0&%*l

T:�[JF5    ( �j*- �*t-	�
          0%�� 
�% �D/ ( 0&'(�%� �U�c 0&5 

        K*� �h� G�"*/ >5 0&'(�� WD8� >+ �	 >��U9   !	"#  �%- $%#�5  ( 

K*� .D,� !��5 �J�/ >9) ��(� Oz�- $&�$*+  .

G�D:     $# �+� >+ >9"Q)M (   �� � ��(	�:     �%5 >�5�g- $&j- !

     >%J�	�( ( G�:�&Q �1+ !	"# . 1-     !	"%# >%5 .%D,J- !�%:

�-$#�5           0%�� K*�P%Q �%Z? K��-�; 0�� 	
 >+  o%&�"9p �%: �� 

iB�#    $%�
�Q )
�jJ=� �-(�g- !�: .   .%��E e��%J9  �%=	�5 ��

   �-(�g- G�P&-o&�"9p�:    a($? 	
 �        G�P%&- �� .%��E e��J9 ( 

T:�[JF5  iB�# 0&5    N���# (
 �: 	
 
� �D/ ( �-(�g- !�:

      a($? 	
 n"�q- ( K*�H �=� )$-;  .G�D: a($? 	
 >+ >9"Q

�  �- )$:�1-      >5 >?"� �5 
"#0��>Y   iB�# SSI  �&: 0&5   7�$%+

 	
 7�L	� ���&:��*� N���# ��  r_JB� $�$# ( N="J- OT+ K

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

HM

 ��C][ .�� R7�0p
��! 4
5 �� �0;� � 
�:]� � AO�� �0;� � ?�� ��	� �S@F�

>9�
 
� �D/ >9�
 	�P: G�( 0&?	"B 
�$t� 0&?	"B 	
 >9�
 
�$t�

>9�
 	�P: G�( *���/�

0&?	"B 
�$t� **���/� *���/�

0&?	"B 	
 >9�
 
�$t� *���/� *�H�/� �MM/�

0&?	"B a"V ��H/� **��M/� ��M/� **��M/�

* ( ** : �q= 	
 	�
 �*t- r_JB�� % (�%

 ��C]e .�� R7�0p� AO�� �0;� � ?�� ��	� �S@F�5q0� �'L -	��10

���5 0&b�(� ��5 $*L ��5 0&'(��

��5 $*L ���/

��5 0&'(�� **���/�} ���/�}

>9�
 
� �D/ **���/� *���/� **���/�}

*( ** : �q= 	
 	�
 �*t- r_JB�� % (�%

�*t-	�
     �%- �%U9 >%5 
�$%9 G�1%9 �	 !     iB�%# 0%�� >%+ $%=	

9�D9�"�  $o&�"9p�:    )(�%Q !A           {�%,' 0%�� �� ( $%*+ 0&%&t� �	 

    �F%&9 �5"%�q- iB�# .         	
 �	 
�% �D/ 0��J1%&5 7�%�	� T%L	

          
"%5 �	�
 K*� 
"?( 7$/ ( K*� N���#)   a($%?� .(  iB�%#

  n"�q-               K*%� ( $:�%# N���%# (
 �: 	
 >+ �	 7��	� TL	 $��5

     �=� >J#�
 ��3�5 
� �D/)  )(�QA (        7�%L	� �%[�
 �� �5"%B >5

 $*+ m& j� .  )$:�1-�-
"#         	�$%g- 0��J1%&5 >%l�Q� >+ TOL

               �%,� T%L	 0%�� 
�% �D/ K:�+ >+ �=� ���+� TL	 >5 �"5�-

        r_JB� T: ��5 �'( 
"5 7�L	� ���= �� �J1&5 K*��*t-
	� 0&5 !

  	
 7�L	��&:���#�$9 
"?( !	"# K*� N���# ��  .   0%�� ��%'

    9 �5"�q- iB�# P&9 iB�#�D$#�5 .    �%- �U9 >5 �-�    >%+ $%=	

  iB�#MP    m& j� 	
 o&�"9p �%:    )(�%Q !A     n"%�q- 	�&F%5 

$#�5 .      0��J1%&5 !�	�
 7�%�	� T%L	 iB�# 0�� <�=� �5MP ( 

             % �D/ $:�%# ( K*%� N���# (
 �: 	
 >+ ���+� TL	  
� *&��%� �

�#�
O    0��JD+ !�	�
 MP 
"5  .    0��J1%&5 ��'MP     )$%*:
 G�1%9 

o&�"9p�:   )(�Q !A    0��JD+ ( MP     )$%*:
 G�19  o%&�"9p �%: !

  )(�QD �=�  .iB�#�:  !STI   ( GMP    iB�%# �%5 P%&9 MP

D:�$9
�
 G�19 �[*: . 0��%JD+ !�	�
 ���+� TL	 �8*�� 	
STI  ( 

GMP       B�# 0�� 	�$g- 0��J1&5 7��	� TL	 ( i    $9
�
 G�19 �	 �:

      r_JB� �U9 0�� �� (�*t-	�
 
"?( ��= ( ���+� TL	 (
 0&5 !

�#�$9 .      )
�- >= �= ( !$DE�)� (    �	�P%Q P&9 %Y)
�    >%+ $%9�

  iB�#STI   ( MP    !��=�$? 	
  o%&�"9p �%:    ( a"4%,-�� !

 - 	�$���f    ���= �� ���hiB�#�: $9
"5  .   .+ 	
 �%- G�"%�   	�%Z�� 

 ��
�g- 0���3�5 �#�
MPOGMP  ( STI  o%&�"9p )$*:
 G�19 

 )(�QA ( 0&���   ��
�%g- 0��%�MPOGMP ( STI    )$%*:
 G�1%9 

o&�"9p�: )(�Q !D$*JF:  .

    0�� �5 )(_/iB�# �%:            ( K*%� N���%# (
 �%: 	
 >%+ ��

    !�	�
 K*� G($5T:�[JF5    $*#�5 
� �D/ �5 ��3�5 O �	 �- G�"%�

     
�+ ���t- iB�# 0��JZ5 G�"*/ >5 .   0�� �����#iB �%:   	
�%L 

      ���=�*# ( G
�+ �$? >5o&�"9p�:         (
 �%: 	
 3�%5 
� �D/ �5 !

  N&,-�-$*#�5 .              `���%@ e��%J9 >%5 >%?"� �%5 ( �J=�	 0&D: 	


T:�[JF5)   a($?H (iB�#�:  o&�"9p 
� �D/ ( ��JI- ! �:

                 >%UE_- $�$%# ( N%="J- OT%+ K*%� ( K*%� G($5 N&,- 	


�-#%
"+ %iB�# >:%&[9�&- !�%FE 0%�Z5 �5%)� !	()MP( O

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

H�

�
��

�
B.

C
%

	$
 

4
5�

. 
��

 D
�+E

- 
�	

3�
� �

� 
F

2� 

�

 4
-�

	:
- 

@
	�

A
��

 D
�+E

- 
@

	�

ST
I

G
M

P
M

P
TO

l
SS

I
;

��
 =

>�
(

) 
dS

/m
(

�L
N�


�

0/
22

7
bc

7/
28

2
bc

7/
29

4
bc

0/
53

9
cd

6/
/8

4
ab

6
��

D

0/
92

2
a

//
06

3
a

//
40

9
a

4/
03

6
cd

6/
33

0
a

6
I�

%�
�

0 /
29

6
b

7/
22

4
bc

7/
38

4
bc

0/
96

5
d

//
//

6
ab

c
6

"
*�J




0/
/2

6
d

4/
5/

3
d

7/
48

4
d

4/
34

5
ab

c
7/

00
9

ab
c

9
��

D

0 /
38

3
ab

7/
9/

2
ab

7/
56

4
ab

4/
60

9
bc

d
4/

/3
7

bc
9

I�
%�

�

0/
/0

3
d

4/
33

9 
de

7/
40

0
d

7/
48

0
ab

7/
/8

9
ab

c
9

"
*�J




0 /
7/

7
d

4/
82

7
de

4/
57

8
d

7/
43

0
a

4/
84

8
bc

47
��

D

0/
84

9
c

7/
/4

8
c

7/
89

0
c

7/
4/

0
ab

4/
77

2
c

47
I�

%�
�

0/
74

0
d

4/
65

9
e

4/
56

7
d

7/
62

8
a

4/
25

7
bc

47
"

*�J



 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

H�

��
��

G.
<�

 H

��

I
 

C
%

	$
 &

'� 
"

8+
9

�
F

2� 
��

� 
� 

F
2� 

J

��

$ 
��

 �
��

��
� 

� 
F

2� 

�

 4
-�

	:
- 

@
	�

ys
yp

SS
I

TO
L

M
P

G
M

P
yp

Ec
=6

T0
/0

36

Ec
=9

0/
65

3*

Ec
=4

7
0/

67
/*

SS
I

Ec
=6

T0
/7

77
0/

87
0*

*

Ec
=9

T0
/3

36
**

T0
/4

33

Ec
=4

7
T0

/6
7/

*
T0

/4
/6

TO
L

Ec
=6

T0
/2

45
**

0/
80

6*
0/

/2
3

Ec
=9

T0
/3

29
**

0/
43

/
0/

36
9*

*

Ec
=4

7
T0

/2
47

**
0/

68
9*

0/
75

9

M
P

Ec
=6

0/
34

6*
*

0/
26

2*
*

0/
45

3
T0

/4
49

Ec
=9

0/
57

0*
*

0/
35

3*
*

T0
/2

49
**

T0
/6

82
*

Ec
=4

7
0/

92
4*

*
0/

97
8*

*
T0

//
60

T0
/4

78

G
M

P
Ec

=6
0/

96
/*

*
0/

62
2*

0/
44

4
T0

/7
38

0/
53

/*
*

Ec
=9

0/
53

/*
*

0/
23

2*
*

T0
/2

99
**

T0
/2

02
**

0/
59

4*
*

Ec
=4

7
0/

53
4*

*
0/

27
6*

*
T0

/6
04

-0
/6

09
*

0/
58

2*
*

ST
I

Ec
=6

0/
94

9*
*

0/
69

0*
0/

4/
5

T0
/7

60
0/

52
6*

*
0/

59
4*

*

Ec
=9

0/
52

9*
*

0/
23

5*
*

T0
/2

55
**

T0
/8

59
**

0/
59

0*
*

0/
55

7*
*

Ec
=4

7
0/

52
9*

*
0/

20
4*

*
T0

//
9/

T0
/6

76
*

0/
56

4*
*

0/
55

/*
*

*
 : 

"
+	

�
 C

@D
 �

� 
�
�

8
 �

��
�� 

 #
��

 
)

08/0
P<(

**
 :

"
+	

�
� C

@D
 �

� 
�
�

 �
��

�
4

 #
��

 
) 

04/0
P<(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


 -	./ ���0� ����� 
��! 4
5 67�0! 895 �:�1 �0;� � �.�1 �... 

HH

  )�Z5 �=$*: 0&[9�&-  !	()GMP (        K*%� >%5 .%D,� iB�# (

)STI (     )$# �+� �QR�( !�	�
�-$*#�5 .  0���5�*59p o%&�" �%: ��

     0%�� �� ��3�%5 G�P%&- >+ iB�%# �%: $*%#�5 �	�
 �	 O   G�"%*/ >%5 

7(�g-  0���o&�"9p�:   >JB�*# �- $9"%# .    ��
�%g- 7�%�	� o%&�"9p

     0%�� �� ��3�5 iB�%# �%:          	
 ��3�%5 
�% �D/ !�	�
 ( 
	�
 �	 

    K*� G($5 N���#)��/�� 7�Q (    T+ K*� O)���/� 7�Q (   K*%� O

  N="J-)H�M/M 7�Q  (    �$%# K*%� (  $)�M�/�  7�%Q  ( �%- $%#�5 .

            ( N%="J- OT+ !	"# K*� N���# 	
 7��	� TL	 !3�5 
� �D/

 <�%%=� �%%5 �	 o%%&�"9p 0%%�� 
�%% �D/ !�%%g5 �� G�%%*&DV� $�$%%#

iB�#�: K*� >5 �-(�g- !>5�=

�
 .

  �� .��E e��J9 0��    K��-�;         �%�JI- ^"q%= >%+ 
�
 G�19

   `]= !	"#	�h;         �P%�+ �%j&+ ( �D+ 2�j� �5 �j*-  �%- %#
"O

�'(     r_JB� mD9 C"9 �*t-	�
     
	"- 	
 �	 !�&:��  2�j� �� 

           >%5 �]F%9 !�J1%&5 .D,� 7��	� TL	 ( $19 �/�5 >t'�q- 
	"-

            !PD%=� T&%U*� TF&9� - �� TL	 0�� ( 
"5 �	�
 �[�
 TL	 (
  >%5

>�&=(       	
 �%-(�g- !��%5 0&b�(�%� ( $%*L >�D? �� �'; 2�]&+�� 

    	�
	"B�5 !	"# �5��5 �%- $%#�5 . 0%��     �	 T%L	  �%- G�"%�   !��%5 

K:(R�        !��=�$? ( m&=_+ ^_�� �Z? !$t5 !�:Gp �%: !


�5 	�+ >5 !	"# .D,� 	
 �h"- .�� 0&5iB�# �%:  �%-(�g- !

 K*� >5MPOGMP  ( STI`=�*-  0���iB�#�: K*�PQ !��5 

o&�"9p�:       K*%� 7$%/ ( K*� N���# (
 �: 	
 3�5 
� �D/ �5 !

�-$*#�5 .


��:S�	r�

  0�$5  mD+ �� >�&=(           �1%:(R� �%9(�t- )�"%E �%�	
 �%5 !�:

      >%*�P: ( >%?
"5 0&-�%� >q=�"5 G�-�+ �*:�5 $&Z# )�[19�
  !�%:

�- �9�
	$L >9�D&D� ^�V

�Q.

��	
�������	.@��

�. C O!$DE� . C ( .   )
�- >= ( �= .���� .   0&5 N5�(	iB�#�:           %# ^_�� 7$*Q !�:	�"&J'"+ 	
 
� �D/ ( � 1B >5 �-(�g- ! )$

� 1B K*� 7$/ ( K*� N���# 	
 G���� ��JI- !�: T&�L� !��5 . G���� !�	(�1+ 7"�/ >�8-�M)�:(��H}�H�.

�. < O!$DE� .7 . | ( . �9�+
	� !��&9 .���� .  >J�	�( !	"# >5 .D,� 0&&t� ( �5���	�   >%9���	 a$%- �� )
�jJ%=� �5 �P�+ ��JI- !�: !�

SALT .; W5�*- ��"819�
 ��- s9��j*+ 0&-(
!�	(�1+ )$ 19�
 A�B ( nO���&# )�[19�
 .

�. C O�F��. < O .! .  
 ( G�&L
�� .�]&]E .���� . )�Q$�
 �=	�5:            >%5 .%D,J- 7�%L	� n�%IJ9� ( � 1%B >%5 .%D,J- 7�L	� ^_�� !�

��- 	
 � 1B.G���� 2���]9 ^_�� ( �/�	� 7"�/ )�[*+ 0&DJ1:O�#	 .

M.7 O�9"&�� .	 O .r ( 	"� �]J8- .KI5	"9 .��H� .A�B�Z9; ^_�� ( �D�$= ( 	"# !�: .	� 2�	�1J9�G�+ OG�Zj��.

�.  ̂  OG�c(� !�&-� . 7 O . 7 O7$g- .	 .  < ( !$DE� .| .!	(�
 .���� .       !���� �h�	( ( Gp .D/ )",9iB�#�:      K*%� >%5 �-(�g- !

�P�+ 	
 � 1B .G���� !�	(�1+ 7"�/ >�8- .��)�:(H�}��..

�.   7 O$&t= 0�$'� sD# .	�h;   5 !	"# K*�          %D+ 
�% �D/ ( �1�(	 $#	 O�9� >9�"? ��%         !�P%�+ 7�%L	� �%j&+ ( � )P&��%� .    >%-�9 G�%���

$#	� �=�*#	�+O�/�	� G�-�+ �*:�5 $&Z# )�[19�
  .

H. 7 O!��]Z# . � ( . �=(
 Xg,- .��H� .  �=	�5	�h;              7$%*Q 	
 �9$%t- ( �'; 2�]&+�� �#�]9� ( $#	 �5 T�$= 	(��+  .    7"%�/ >%�8-

G���� !�	(�1+ .�H)M:(H�}�H..

�.� O!$&Z#  .A ( .G��(�� .��H� .�P�+ .>9�
 �1+ >t="� �+�# Oa(� ��l�*c(	 !�:O|�Y.

�.^ O�� G��
��- .��H� .( ��	� �5 )�&Q m� �P�+	(; 
"=  .>/	P- . )	�D#��: ��}��.

10. Bates, L. S., R. P. Waldern and I. D. Tear. 1973. Rapid determination of free proline for water stress studies. Plant 
Soil: 205-207.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html


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

H�

11.  Bedinger, F. R., V. Mahalakshmi and G. D. P. Rao. 1987. Assessment of drought resistance in pearl millet. I. 
Estimation of genotype response to stress. Aust. J. Agric. Res. 38:49-59.

12. Fernandez, G. C. 1992. Effective selection criteria for assessing plant stress tolerance in proceeding of the symp. 
Taiwan, 13 -16, AGU, 1992. By C. O. Kuo. AVRDC.

13.  Fernandez, G. C. 1996. Effective selection criteria for assessing plant stress tolerance. Proc. of on the Symp.
Taiwan, 25: 257-270.

14.  Fisher.  R. A and R. Muarer. 1978. Drought resistance in spring wheat cultivars. I. Grain yield responses. Aust. J. 
Agric. Res. 29:897-912.

15.  Francois. E. L. 1994. Growth, seed yield, and oil content of canola grown under saline conditions. Argon. J. 86:233-
237.

16. Keshta, M. M., K. M. Hammad and W. A. I. Sorour. 1999. Evaluation of rape seed genotypes in saline soil. 
Proceedings of the 10th international Rape seed Congress, Canberra, Australia. 

17. Kwon, T. R., P. J. C. Harris, W. F. Boune and W. S. Leo. Salt – induced reduction growth in Brassica Rapa. ISHS 
Act a Horticulture: xxv international horticultural congress part 1: culture techniques with special emphasis on 
environmental implications- nutrient management.

18. Lacerda, C. F. D., J. Cambraia, M. A. Oliva, H. A. Ruiz and J. T. prisco. 2003. Solute accumulation and distribution 
during shoot and leaf development in two sorghum genotypes under salt stress. Environ. and Experim. Bot.
49:107-120.

19. Lin, F., C. R. Jensen and M. N. Andersen. 2004. Drought stress effect on carbohydrate concentration in soybean leaves 
and pods during early reproductive development: its implication in altering pod set. Field Crops Res. 86:1-13.

20. Lowery, H., N. J. Rrosebrougs, A. L. Farr and R. G. Rand. 1951. Protein measurement with the folin phnole reagent. 
J. Biol. Chem. 193: 265-275.

21. Lutts, S., J. M. Kinet and J. Bouharmont. 1996. NaCl induced senescence in leaves of rice (Oryza sativa) cultivars 
differing in salinity resistance. Ann. Bot. 78:389-398.

22. Madan, S., H. S. Nainwatee, R. K. Jain and J. B. Chowdhury. 1995. proline and proline metabolizing enzymes in in-
vitro selected NaCl tolerant Brassica Juncea under salt stress. Ann. Bot. 76:51-57.

23. Mahmood, S., S. Iram and H. R. Athar. 2003. Intra- specific variability in sesame (Sesamum indicum) for various 
quantitive and qualitive attributes under differential salt regimes. J. Res. (Sci.), Bahauddin Zakariya University, 
Multan, Pakistan. 14(2):177-186.

24. Munns, R. 2002. Comparative physiology of salt and water stress. Plant, Cell and Environ. 25:239-250
25. Rosielle, A. A. and J. Hamblin. 1981. Theoretical aspects of selection for yield in stress and non stress 

environments. Crop Sci. 21:943-946.
26. Somgyi-nelson, M. 1952. Notes on sugar determination. J. Biol. Chem. 195:19-23.
27. Steppuhn, H., K. M. Volkmar and P. R. Miller. 2001. Comparing canola, field pea, dry bean and durum wheat crops 

grown is saline media. Crop Sci. 41:1827-1833.
28. Zhang, H. X., J. N. HudSon, J. P. Williams and E. Blumwald. 2001. Engineering salt tolerance Brassica plants: 

characterization of yield and seed oil quality in transgenic plants with increased vacular sodium accumulation. 
PNAS. 98(22):12832-12836.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.7

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.7.0
https://iutjournals.iut.ac.ir/jstnar/article-1-822-fa.html
http://www.tcpdf.org

