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

��� 

�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

5C� D4� EFG 9:��� E�:() H ! 28:I����� 
��>J� 4�A) ��� -

�:�%$ 

2�(	K� ��L
� 2��	8M 5
6 �1� 21)�3 4� 
��! 9����� :!� �;�<�(��+�� 7	�=�>? �) �?4� ��M 9)+�A �	B�) �	N� �� ���	�-./. ��

�	�4A 4
�	� :�#! �	O�1)� 
���	�A �:;�1)� P��� D4� Q(	B �� "���RA	� 7��= 2� ����� :!� � �1� 21)�3 2�G4� �� �� "�	A 
	�

 	� ���	>6S�)4;6 T�4U �	V1) ."�	! 
�	 �6 7	��A46 2� D�K� 2R��)�)4�A)×�,	A) � �4� 9T
3�(�� 9X�1 YN 1)� ��:N� :N�4�A 

��F�A :�4�A (
��! ZK� �	#$ �)-[9/9S�\4R� 4� H
 �� ��� (:1��� .��)� H1	��)� 2�+V6 �) "=	G ]�	R1 	�D�K� 2A �)� �	�1 

�
�� �	�F� 48) 
��! '�RC� 4� )� 
�)� �1� 21)�3 :=��9Y��1� 21)�3 �R?)�19�1� 21)�3 T�4� 92$ 2��� ��� ��� 2$ 2B	� ��� 

�	�	, �3 2�G4� ����� :!� 2�G4� �� 2B	� �� �4U �):�6 � 2B	� 4KB 92B	� ��� 92B	� Y�? ��� � �1� 21) :
R!)�)\\-/\P<(E�� �(� 

^�� �� Y 1 X�1 �� ��):1) 7	_= �) Y� �
�� `aR?) �:! 
4�U :��4O1 �:�	�� 
�)� .:
R�	� 5�	A ��Ab� 7	_= 2��A 
��! 5�)+�) 	�

 21�U 2� 
)�)+�� E�46c	� 2A �	 �6 2� d��R� �M E�4R A � :�	! �	 �6 2� d��R� 7	_= �) Y� 4�dS/m -[	N� 	�Ne �1�� T�1 	#
6 � ��� 

� Y 1 TL�e 5�)+�) �
�� ��� 2T�	� 5�)+�) 
�)� .E�O1	�� 2F�	J� YN� � �N1� 21)�3 :=�� 9�1� 21)�3 2�G4� �� �)� �	�1 	� �R?)�N1

 �4U �):�6 ����� :!� 2�G4� �� � �1� 21)�3 TI6 4R A 7	_= 4�	� 2� T�F1 4�8f6 2N� 
��N! 5�)+N�) 	N� 	N#
6 � :
R�4U �)4B 
��! 

dS/m -[�
�� 5�	A :1�)� �	�1 )� 
�)� .��2�(	K� ���� 7	_= 2��A 4L1 �) �	B�) E�� �6	�aR?) E�
$)	
gRN�) 2�
	�Ne �1�N� T�N1 (

:! 2LGa�)\\-/\P<(.E�O1	�� 2F�	J� ��3� E�) 	� 	��)� �	�1 H;� � 7�	N_R� ��N��� :N!� � �1� 21)�3 2�G4� �� �� �	B�) " �()

 2A ��� 7��= E�:� �1� 21)�3 2�G4� �� 2�(	K� ���� 7	_= 2��A 4L1 �) h	FG �4� �B� 4�A �B� � E�46)×��	J� T
3� � :N1��� E�46

 �
�� `aR?) E�� 
�)�)B�	4�A � �,	A) �)×T!):1 ��3� T
3�.:!� 2�G4� �� 	�) ����� �,	A) �B�T�F1�24�A �B� )×:N!� T
3�

 2R!)� 
4R A�
�� `aR?) �:��4U �:�	�� �B� �� E�) E�� 
�)� .E�)4�	
��� 4L1 2� 2A :��H;� ��	���) �� 
:!� 7	_= " �() 2�G4�

 �1� 21)�3
)4� )+�A �	B�) 
��! 2� " I6 E���6 �i48:!	�1 .

�<)� 
	� 
:��� :
��!9� 21)�3 :!� 9�1����� 9T�1�1�� 	�e 9"���4�A 9)+�A 

2�:J� 

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

 "#�$%� &
' �� ()�������*
! �+) ,(
-��� .
-/��)0�! 1!
2�

 3�* �)�'45%�� 
��� �7��� &�
8� �-#9 	'
:-� �-!��! �-;

 	<��=��9 �
/
�> ��?�@<� �� �*
!���/��)�B(.

E#��-* �� �-F/
�> �-�+�� ) ��9 ����� �� �G!  # H��� 

�.�
��I ��/
! ���* 3
J<��� ,.9�)
<I 3�K<��� ,H
�
L� MNO� ) 	=��9 ���
#�
P;� ) �*�� �;
�*�
I 1!
; .��<��� Q���� �! 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             1 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

��R 

(9S �-@�P�T 	-�%�U .���� �G-! �0 �� 	;� V#� �J�
<� ��*

 3��! .��* �! ?�
� .��! �-� 	:-�� 
-�8� V#�-! 
-��$+� �-+)

�F/
�> .��-*� ,	-;� 3��� �*� �! �)�* ��* E#��* �� ��

(
�� �� �WO
' 3
�> ) ��� �/��X ����� E#��* �
�/ �� �� ��X

 ��! �/��X �����X�! �W�
� V��Y 9� �>��9 ?'��� .&
-Z� .��-!

[��! H�\ )/
�>�
���P:/ ()
-�� .��-* �-! ��9 ����� �� �� 

��P:/ '��� �� �+) �F/
�> ?.�?> )]
:-' .��-* �-! �/�

�� *
!��)������^Y ),_@=�-! ����J!
-P%0 .�-8! ?-'��� �� 

�-�9 ����� �W'�� �� 
�� ?�
P� ��X �*� .��-* �-! ]
:-' 

��P:/ )�P' 	�;
:' ��$�� .��* �! ̀ WPa� (
��� �� �
/
�> 

$�� H)
bP����*
!)�(.!��W� ����� "/
� c=
! .��* �-O

 d/ ) ��9 ����� 	=�; )��
; ) �Y �<#� �*� "/
� V��Y �Y

�� ���> )�)�.(.��* &NP-X� �
-�#� c-=
! 3
-�> �-*� �� )

.��e]��)9 f�! ����*)��,R5)Rg(.


#
� )��(�� 3
�> �<#�9 ) �<#)� �*� .��* 	*�� �
�U�

 	
������ ���� ��)  <X �9) "/
� Q��� V#��!
�! ) �/�

=3
�> ��@W�����* .h��$> �!
�! .
-/ QL-; .��-* ��-��� 

,f�-! i2-; ,f�! ���8� ,f�! ) �<#� ,��
;  <X �9) "/
�

 ��
; &�� ) ���8� ,��
; &�� 
/(��> �� �=�% .)j,g,k)B(,


�!�+ )RB(H�\ ,)�4(����J!
P%0 ,)Rk(����� ,)�k((�>��-; ,

)RR([��! ,)Rj,Rg)RB(���� ,)R4(! ,�
-���
 )�j(?-bW% ,

)�g(l
�b;� ,)��(�J��% H�� ))R5(����*.

3�
!������� .��* ��?'��� ̀ WPa� ��
-8+
2� $-�� �$-W� �*� 

	-;� �P%�> H��O .3��� �
<-� H
-8+
2� V-#� ��-�U �-� �-��

 �0 �-*� 	=�-; ) �F/
�> ?-'��� �� ��-* m
-X �� .�-8!

 "/
����!
# )�.(_�n�-@���%)�o(���-8+
2� .)� .� ����-� 

�! .��*��*,�$W� Vp)� ����� ) ���� ��@W�= ��� �
<� 
! ��

 9� m
X .��* "#�$%�o�!����$-�� �-P� �-! _�-�#9 �-;� 

9� ��9 �����k5�!R5%	%
# "/
� .d/�� ��� �
<� )� V��Y

 �+) �#��> ���� ��@W�= "/
� c=
! .��*�����.���-�� �-! 

�G-! 9� 3�-* &
q
P;� Vp)� 	-;� �P-*��� �$-W� ..)���-�� 

&�
8� m
X ) r0 .��*�5)���-' �� �P� �! _��#9 �;� 

���� h��$> �G! ��@W�= ) �<#)� �*� "/
� ��
P;0 .

f�! .��e ���P� �� 	
� ?�%)�W� .��P
� "/
� ����� "�� 

	-;� .��*)��,R5)Rj(."���
-@�/ ) 
-#
�)��)R5(
-!

 ) �J��% H�� (
��� �:#
�� .��-* �-� �-�P%
#�� V�-�Y l
�b-;� 

"/
� �� ?�%)�W� 	sWp���-/� .$-�S)Rg(<-#
�90 ���.)� 

���! 
/..��-* �-�� �� ?-�%)�W� 	sWp "/
� �� 	%
#�� [��! 

f�! �� �P<�! ��e .
/���*
! .�
���)R�(H�� (
��� �;��! ��

 �� ��� h��$> �� ()
�� (
��� ��,�#$�� �P�� ?�%)�W� �-� ���-> .

���
@�/ ) ���b�� �2!�� V��/ ��)R(���:#
�� �B(�= �$W� d�� 

?�%)�W� "���)a)b(
-��� 9� �t-8! �� �� ,	-�)
�� 9� �-*
� 

�+�!
P��@����� �!
#9�� .��* �!��! �� 3
�> .

���
@�/ ) ��
!)�R(�� ��P*�� �
�! ?-���= 9� �-*
� ���-O 

,�@<X ,
��; ,
��> ��s� �2�
� .�9 "�� .��-;� E�
� ,.��*

 3�-�9 ?-���= ��� �P' ) V�J�; H�$W% rG� 9� �*
� 	����:� )

	;� 3�/
<� ?!
� �+�W; .
/
<p .)� &)� �W'�� �� �9 "��.��

��� 	
� $�� 
<p .�#Ge\�b� ,.��* "�� 9� �*
� .��e����� ���-� 

�� ���>)��)R5.(���:+)RR(	*�� �
�U� u#�:� �� f�-! .��e 

�� ����T v]
:' .
/ �P<�! ����wS
�P'� ) �*
! �! ����-X d/�!

������/ &�
8�.��* ��� �� x�!�� ����*.

&
; �� ���#� �� ���� ���� �$W� h�)�e ) 	<� ��X� .
/

 	;� �P%�> ���� .���� 
! ���) �! m
-X ) r0 .��-* ?@<�

 ���$� �P<�! ��  <X 1�
�� �-;��! y�-/ 
-! "#
-�90 V-#�

 �� H���� .)� �! d�:W� �#�W� ) d#�; �#�W� 9� �*
� .��* "

��9 ����� )3$�n
e .�$W� (
��� �<#)� �*���0 �� ���� �!.

k�� � �)�� 	�

�1� 21)�3 5�	��M 

��9 ����� .�$�� "���) �!
#9�� ��s�� �!),��9 ����� 	=�;

 #  -�%)��)�P/ �-*� ) ��9 ����� �O�� ,��9 ����� �PX���

�F/
�>(�;3$�#
e .�$W� d�� )��-L� ?�
* *) �e
-�� ,	-���

9�; (Q-+
� �� ) ?-#��P�
% H��O �! �<#
�90 .��* "�� �!

 m�W! M�� ���@� �
�Y �� �%�
q� ?�
� .
/ &
; �� �jBj �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             2 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

��j 

��/
-! ���-* 3
J<-��� .9�)
<-� 3�@<��� ��
���
� 3
J<#
�90

 �
��� �#��> 3�
�e .! .��* M�2;�?�
* 3�* 3��! �
�5,g,B

)�R) d#�-; �-#�W�  �� ��� )� ) 3��! �P� �! _��#9 �;� 

	;� .��! d�:W� �-�P%�> ���� 3�
bP;� ���� 
��0 �! �!
# .�)G-!

 &
-�� ) �G-! ���� ) MNO� �:;�� 9� "#
�90 �� 3�
bP;� ����

 �-��#��> ���� l�� .r
-aP�� 9� _-e .
/�G-! d-/ 
-! ,39��-�� 

d#�; 	#�W��{�/�5�b= �7 �O�� _{-; ) 3�-* ��j
-� 4

���* �P:* �2�� r0 
! �
! .���8�R5�G! V#� 9� ��= 
/�-/ �!

?#�P;� .
/ "#� .�Pe 9�  # �2� 
!��P�
; �-P� 
-��0 �� �-� 

��! �P%�> ���� V�  <X Gp
� f�!  #,�#��> ?�P�� .�-/ �!

"#� .�Pek�W�� �#�W� 
# d#�; �#�W� &�W
� 
# �2�� r0 �P�+

 / 
! d�:W� �@#�P@+� 	#��g,B)�R�! _��#9 �;� �P:! ,�P� 

3�)$%� ,�
��� �!*�..�Pe 
-/ .
-�� �� ) 	<-�  -�
�� �� R4

�P�
; ���� H�� �! ���>k�)G-! ���-8� ) ���* 3��� ���� 9)� 

�/ 3�9 ������R # 	=
; �#��> h�
�* dPb/ 9)� 
� �
! �-� .

0 �-Y �<-#� &�-� �-� ���-* �-�W� 3�9 �-���� .�)G! )� 
-��

�W�� �P<�! 
# �P���! .d�� 9)�49� ��= �G!.
/ 3�9 ����� 9� ��

 	�� �F/
�> �/ �<#� ) �#��/ (���� ) 3��� l�
X "#� .�Pe

 �-* ��� �J#�@# 9� �@#T�+�%��� .
/�P���
e "��;.��V-#�

 |X
* ,�W'�� 
/�-Y �<-#� ) �-Y ��
; &�� .39��-�� .�-�>

���*.
� ��# 9� ,�Y ��
; &�� �-Y �<#� &�� ) �#
�P�� �����

 "-� E-X 
-! �-P� �P�
-; Q:' �! �WO� �<#� m�� 
� ��# 9�

39���� �* .��> .�2!�� 9� ��9 ����� �O�� ��#��> �L;

� 

]�[100×= n / N%G

�� ���0G,��9 ����� �O�� nG! �#
�� ���8� �.
/ 3�9 �-���� 

)N�G! ���8� .
/ 3�* 	<� ���*
! ) #�-�9 ����� �PX���

 V#� .��! (9S �
�9 H�� H��O �! 9� ��9 ����� ���5�-O�� 

�!�5�;�! �O�� 3�
bP;� 
! )�2!�� 9�R�#��> �L;

� 

]R[DDGH 9010 −=

�0 �� ��GH  # ,�-�9 �-���� �PX��-�D10 )D90 Q-���� �-! 

H�
L= ����
�9 H�� 9� )=
;	(�-O�� �-� ��
�9 
� 	*
� 9� 

�! �8��� ��9 ������5)�5�Z���' �O�� �-;�! ��X )4(.

 # ! �� ��9 ����� �PX��� ��L;

� ��% H��O�� -# ,��*

  # 9� ��
' �0 V�#
e �#�
�� �� 	;� �b�� ��= ) �P�� �PX���

��P:/ ��9 ����� �P<�! �PX���@# 9� ��
' �0 .S
! �#�
��.

�� 	=�; ���� Q:' �! ��9 ��� �� �L:� ��9 ��R	=
; 

�2!�� 9�j�#��> �L;

� .

]j[nn- )/y(xn-x)/y-x(x/yxGR 121211 +…++=

�0 �� ��GR ,��9 ����� 	=�; x1
� xn�-���� �)G-! �O�� 


-� d-@# h�
�* �� 3�9n) (� yn
-� 	-*
� .��-P!� 9� �
-�9 

h�
�*n(� 	=
; Q:' �!	;�)B(.

�1):�U 5�	��M 

G!�/.

-! ���b=�-7 9� _e ����W> "#
�90 �� 3�
bP;� ���� 

d#�; 	#�W��{�/�5,�O�� j
�4) �P:-* �-2�� r0 
-! �
! 

���W> �)�� 
/��
/� �2� 
! �@�P;Ne .j5�P�
; �
-b��� ) �P�

j4 �P�
; �P� .)
' ���g,����!  <X m
X (�>�W�� �/� �� 

3
� ��� ()� &
; �jBj.9�)
<-� 3�@<��� �� ���-* 3
J<-���

 ) �
��� ��/
! 1�= ��4/��P�
; .�P� �-��#��> 	<� .m
-X

 
--! ��--* (�--+ 3�
bP--;� ���--�pH &�
--8� g/k��--! .��--s�� �--!

 ���W> ��  �� u��� 9� .��>�W� ����-; )� 
/  -# �-2� �-!

�P�
; �� �� �P� 
��0 ) ��L8� "@/9 ����= �! ,`� �� ���W> �/ 

�
b��� �!4�P�
; �P��;
� #��* �Pa 39���� 9� ).�-�>EC r0

m
-X �)�� �-P%
# u-��� .��-* ��$-�� "��; .��! "@/9

 �#��> 3�
bP;� �
�9 �� �� ���W>.���W> ���-* �e .�
� �! 
/

 �0 ��
/� 
� ���W> �/ m
X i2; ��4�P�
; 	-*�� �WO
% �P� .

���--W> ,�--*� 3�)� &�-� �� 
--/  --# �--#9 �� ) ��90 .��--/ �� 

/ �� ���
! �%

� �
-#�� �0 �� �-P'�� �-! y���� 9� ��90 .��

 ���
-! h$-#� 9� .��>�W� .��! �0 `�; 	�:� E�% ) �P*��

 �J� ,��! 3�* 3��
*�e y
b* ��W#
� 
! ���* .��� .H
L���� ��W�

 �L� ?�
* d�� ��P�
% �; 9� ?O
' .�
����×) 9�-; ,	-���

 d�:-W� �-#�W� ) d#�-; �#�W� ?�
*  �� ��� ,�e
���	-sWp 

�� ?�
*  dS/m �R,B,g)�bO )�/
*(,w
-8�� ���-8� �-! 

Rg m�W! �
�Y �� �
��� ?�
�!����-* u#9�� �%�
q� H��O .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             3 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

��g 

�F/
�> ?�
� ����P;� 9� _e 
/) �-b' ���-W> �-/ �� ���! �; 

���* yG' ���! .
-! ) .�
-�!0 1-#�� 9� .��-* �
-��� &
-�=�

9� 3�
bP;� &�W
� .���� .
/EC  
/�� ) V�-8� .�
-�Y �-W'�� 

	%�> H��O �>�! .h)� 9� 3�
bP-;� 
-! f�-! ?�%)�W� ��$��

 ����0)R(39���� �* .��> .
<-p .�#Ge\�b� ��$�� �!
#9�� .��!

9� h)� 39���� 
<-p ���-# 	<� .��>)���
-@�/ ) 
-#
� ,��(

�#��> 3�
bP;� .��
; &�� �*� 3�)� �
#
e �� 
-� �-��� ?
� 9� 

=�% �X
* &�� ) �*�X �#9 �WO� ��
; �! &
q�� ?
� 9� $�� �

�*�X �#9 
� 9� 3�
bP-;� 
-! ) �-P� ��
-; �-2� V�-+)� ?-
� ��

 r
8<��!�39��-�� _�+�� �W�;) �-* .�-�>.,	-*���! 9� �-8! 

.
�� �� �
/
�>k4H�-� �-! ���-> �P�
-; �-��� gB	=
-; 

-! f�! ) ��
;  <X �9) ) ���*  <X �-! �-�
>��� ��-� �

��0 	;� .3��� 
/
!��$-%� (�-� 9� 3�
bP-;�SPSS �-#$�� ���-� 

d/ ) ���;�>� ,_�
#��) �-�P%�> ���� �JP:! .V�J�
-�� �:-#
��

 ��$-%� (�� 9� 3�
bP;� 
! 
/�
���MSTATC ��-�90 ]
-;� �-! )

����� ��Y �* (
��� �O�� [�e i2; �� ) V@��� .� .

lI� � ]�	R1 

d/ ��p ��9 ����� �� 
��0 9� S�-� H�� �� ) �
�9 &
-�P'� �-� ��

 .�
��! �W�' 
/�G-! �! .$�
X .)"#�$-%� �� �-F/
�> V#��!
-�! )

�F/
�> ?�
� ����P;� "/
� QL;�����>)�(�-! 3)N-= �P:#
! ,

�! ��9 ����� �O��  # ,	=�; $�� �F/
�> �*� ) �PX��� �-���

 ��-�� &)GL� �O
X .3��� _�
-#��) �-#$�� 9� ?-O
' [#
-P� 
-/ .

-�� �O�� �! x�!�� �-�9 �-���� �#
, -# ) �-�9 �-���� �PX��-�

 ��9 ����� 	=�;)&)�� �(H
bO V#� �� ��� �
<� 	-
� ����-� 

��P%�> ���� v����T)55�/5P< .( 	-sWp ) 3�
bP;� ����  �� ���

 ! $�� 
��0 ���8� �
�:! ��� 	-
� �� H
b-O V-#� .��� ����-� ���-� 

�����.d-�� )  -�� 	-sWp ?-!
�P� ��� .)� �-���� �-O�� �-�9 

)5�/5P<(�--�9 �--���� 	=�--; ))54/5P<(�--�8� ) ��� .)�

 # ��9 ����� �PX��� ��8� ��L� ��� .	-;� V-#� �J�
�! ��� 3�
� V#�

 	sWp �� (
��� �� 
/�-s� 9� �� ��)
-bP� "�-��) .��* `WPa� .

�-���� �
<-� �0 	=�-; ) ��9 ����� �O��.�-�W� �� 9�-; d-�� 

39���� H
bO �W'�� �� 3�* .��> ��9 ����� ),�-�9 �-���� �O��

  # ) ��9 ����� 	=�; ��9 ����� �PX��� (V�n
-e i2-; �� .�-�

�--�8� yNP--X� ) �P--*�� ���--� ��� �
<--� �--J#� d--�� )� 
--! .��� 

)&)�� R.(	sWp �� ���G� H
bO V�J�
�� �:#
�� 
-/ `-WPa� .

 ��)&)��R(�� 
-��� �-�9 �-���� �-O�� "/
-� �� ��� �
<�

 	sWpdS/m �R��8� ��! ���3�-J#� 	sWp �; V�! ��)
b� ��/ )

	*��� ���) ..��* �J#� H�
L= �!dS/m B.)� �-b�� ��� ��/ 

����� �$W� ��9 �����.�-O�� "/
-� 
-! x
-L��� �� ��!
<-� [#
P� 

	sWp �� ��9 ����� 
/�
-/
�> ��  -�� .S
! .(�>��-;)RR(,


--�!�+)Rk(?--bW% ,)�g(�
--���
! ))�j(h��$--> 	--;� 3�--*.

 # <���) ��9 ����� �PX������� �
<-� �-�9 �-���� �O�� �!
<� 

 -# �� .���-#
e �<-/
� ��)�  �� 	sWp "#�$%� 
! 
�� �PX��-�

����� �* 3�/
<� ��9 . -�� 	-sWp "#�$%� 
! ��9 ����� 	=�;

�--�8� "/
--� �--���� 	=�--; V#�P<--�! ) ��� �
<--� �� .��� �--�9

)�B/g�(�/
-* �
��� �! x�!�� )dS/m 5(�0 V#�-P�� ))��/RB(

�
��� �! x�!��dS/m �R��! .-! [#
-P� ]
-;� �-! V#��!
�! �	-;�

 3�--�0�--� ) �--�9 �--���� �--O�� �--� ��--�� x
L�P--;� V�--�Y ���--�

 --# ()
--�� �--�9 �--���� �PX��--� �--�9 �--���� 	=�--; ) V#�--�

]
:' .�$�� V#�� .��* "�� �! ��9 ����� �-� V-#� �-� ��-*
!

 9 [#
P� 
! [#
P� ���
@�/ ) �W�#)4(	-�!
2� �$-W� (
-��� �;��! ��

���� .H��-O �-! .��-* "#�$%� 
! ���G� H
bO ��W� ����� ��

 ��P%
# "/
� �2X)?@* �`-+� .(1-#�� 9� .��-* �-� 
-��0 9�

 d-/ ) r0 rG� "/
� ���P� �� ) .$�;� �
<% "#�$%� 9� V�-�Y

 ��# ��; H���� 1#�� �9 ����� �W� ) d#�; ��F�/ �#
/ �)G-! �

	
� ������� ���� ���/�)R)�(|X
* "/
� ,��9 ����� .
/

 �� �8+
2� ������r0 �-�+)� rG-� 	=�; ) ��$�� "/
� �! ����

 d/ )V��Y����� ?�:�
Pe �b�� 
/��-# 	��; ) d� .$�;� .�-! 
-/

  -�+�!
�
� ?'��� �#
���*��! .
/��#0�%)���-� �-�#$�0 $�+)��-�/

3��X\ �G! .� () �+�!
�0)	%
! 	X
; �-#�� .
/ 9� 3�
bP-;� 
-!

 &)� �-W'�� �� 3�* $�+)���/ ����(��� 	L:-� �-�9 �-����.�
-�0 

��8� $�� 
��0 	sWp )  �� ��� ?!
�P� ��! ��� ..��-* "#�$%� 
!

 �--O��  --�� ��--� )� �--/ �� "/
--� �--�9 �--���� �#
--�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

��4 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             5 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

��o 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             6 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

��k 

";!-.4�8f6Y� 9�1� 21)�3 T�4� 9�1� 21)�3 :=�� 4� 
��! �1� 21)�3 �R?)�1 )'()(2$ 2��� ��� � 2$ 2B	� ��� 9)m(9y19

y29y39y4 �y5Y� 9�1� 21)�3 T�4� 9�1� 21)�3 :=�� Q�646 2� :
RF� 2$ 2��� ��� � 2$ 2B	� ��� 9�1� 21)�3 �R?)�1.

";! [.4�8f6 �1� 21)�3 :=�� 4� ��F�A :�4�A � ��:� :�4�A Y 1 �� )'() (2$ 2��� ��� �)m(

�-#�W�  �� 9� �P<�! d#�; �#�W�  �� �� "/
� V#� 
�� 	%
#

 ��! d�:W� wS
�P'� �� �! 	L:� d#�; ��# �P<�! 	��; 	W= �!

d�:W����*
!)?@*R`+� .(

#$�� 9� ?O
' [#
P� V�-! �� ��� �
<� �Y ��
; &�� _�
#��) �

 -�� 	-sWp �
-�Y ) "#
-�90 ���-� d-�� �; �� �Y ��
; &��

 ��8� yNPX� ���� ���) .���)&)���.(&�-� V�J�
-�� �:-#
��

 "#
�90 ���� (
��� �� �Y ��
;)&)�� R(��� �
<-� 9� (
-��� �-� 

) ���-*  -�@b� 3)�-> )� �-! �Y ��
; &�� �s� &�-� V#�P<-�! 

��
; V�J�
�� 
! �YR/k�P�
; �-L� d-�� �-! 1-W8P� �P��*	-��� )

V�J�
�� 
! �0 V#�P��B/4�P�
; 9�; d�� �! 1W8P� �P� V#� 9� ) ��!

 ��8� yNPX� �s� ��-L� d�� V�! .��� *3�/
<-� �e
-�� ) 	-���

�#��J�.3��� V�J�
-�� �:-#
�� 
-/ 	-sWp ��  -�� `-WPa� .
-/

)&)�� R(yNPX� �� ��� �
<� 	sWp �� �Y ��
; &�� V�! 
-/ .

!  �� ��-�8� .�
-�0 �-s� 9� 3�* 3��! �
� "#�$-%� 
-! ) 3��-! ���

 ��-�e "/
� �2X H��O �! �Y ��
; &�� , �� 	sWp �-� �-�� 

)?@* �r.(V�J�
-�� 
! �Y ��
; &�� V#�P<�! g4/B�-! x�-!�� 

V�J�
-�� 
-! �0 &�� V#�P�� ) �/
*5j/g�P�
-; .��-* �� �-P�

dS/m �R�#��> 3�/
<� ..��-* ) (
-��� V�! �Y �<#� &�� 
-/ .

!���� �
<-� �Y ��
; &�� �!
<� .�
P%� "#
�90 �� 3�* 3��! �
�

 3�-* �-�\ 	b-O )� �-/ .��* "#�$%� 
! �� H��O V#�!4R%

��P%
# "/
�)&)�-��.(�-F/
�> �-*� �-! .��-* �>�-����9
! 

h��$-> $�� V���
� �#
; E;�� 	-;� 3�-* ..�
@-*)o(�
-�U�

y4 = -1.4x + 10.12
R2 = 0.9228

y5 = -2.133x + 14.47
R2 = 0.9558

0

2

4

6

8

10

12

14

0 4 8 12

(ds/m) �	
 ��
�

(�
��

��

��

ل(
��

��ل ��ـ�� �ـ�

�� �ـ����ل ر

y2 = -4.471x + 46.925ب
R2 = 0.9705

y3 = -9.14x - 41.415
R2 = 0.9202

y1 = -2.609x + 100.55
R2 = 0.8308

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

30

40

50

0 4 8 12

(  !"  # $%&�(د�) ز +&, -./0

(�
��
�)

�

ز
�

��ا

��
�ا
�


�
و�

��
��

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

(!"
در

)�

ز

�

��ا

� 3- �2ا,� ز,)
�5%�ا4!) �2ا,� ز,)
در67 �2ا,� ز,)

ا&%

60

65

70

75

80

85

90

0 4 8 12

(د�� ز�	*( )��''��) �	
 ��
�

�''''
''''
ز

�'''''
'''
�ا

�!
'''''''"

در

cacl2
nacl

ا&'%

0

2

4

6

8

10

12

0 4 8 12

(د�� ز�	*( )����) �	
 ��
�

(�
��

��

��

)�
+
�,

ر�
�ل

�

cacl2

NaCl

ب

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             7 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

��B 

"/
-� �� �Y ��
; ) �Y �<#� �*� .��* 	*�� �-� 
-! ) �-/�

 3�)$%� "/
� V#� ��$�� �! .��* "#�$%�����*.) ��� ?!
�P� ��� 

! �� 	bO V#� $��  �� 	sWp ���8� ��� 	
� �������� ��� ���-� .

"/
-�  -�� 	sWp "#�$%� 
! �Y �<#� &��  �� ��� )� �/ ��

 
�� H)
bP�  �� ��� )� �� "/
� �O�����*
! .���> �! 
! �� .�

 �/
-* �-! 	L:� �Y �<#� &�� d�:W� �#�W�  �� 	sWp "#�$%�

g/oR%�+
' �� "/
� &�-� �� "/
-� d#�-; �#�W�  �� �� ��

 �Y �<#�jR/g�%��-!)?@-* Rr(.d-/ �-#$�� H
b-O �JP:-!

)&)�� j(&�-� �� ��� �
<� 
-! �-Y ��
-; ) �-Y �<-#� �-O�� 

����� d/ (
��� ��9 �-�8� ) 	-LZ� �JP:! ���� .��� .[#
-P� V-#� 9�

�� �#
-; �-! 	L:-� �-Y �<#� &�� H����^� �� ���� x
L�P;� ����

 �� V#��!
-�! ) ���� �-�9 �-���� �-O�� 
-! .�P<-�! x
L��� H
bO

 ,����� �!
<� ��9 ����� �O�� �� ��
�����&�-� 	b-O 9� ���-�

 
* ����= �! �Y �<#� ��-� 3�
bP;� (
��� "�#$> .��! �qX .�-2!��

d/  # ) ��9 ����� �O�� V�! �JP:! ����� 	=�; ) �PX��� �-�9

 ��8� ) 	LZ� ������*
! .3��� _�
#��) �#$�� 
-/ �-*� �-W'�� �� 

�-�8� �
�:-! �-�� d-�� ) .��* �� ��� �
<� �<#)� �9) �-! .���

 �
-; 3�> ���8� ,��
; �2� ,��
; &�� ,��
;  <X �X
-* ���-8� ,�

 �X
* &�� ����� ) �=�% 
/��� �=�% .-��)&)�-��.(�:-#
��

 3��� V�J�
�� 
/��� �
<� )&)��R(�-L� d-���×V#�P<-�! 	-���

 <--X �9) ��
--; )4�/R(�--> �--��! �� (��
--; &�--� ,)B/4o

�P�
; �P�(��
; �� 3�> ���8� ,)��/���-= (V#�-P�� 9�-; d-�� )

��
;  <X �9) )5j/R(�> (��
; �2� ,)j/4�W�� �-P� (���-8� )

��
; �� 3�> )o/4��= (���� �����*
! .9� 9�-; ) �e
-�� d-�� V�!

 �-�8� yNP-X� H
bO V#� �s� �-#��J� 3�/
<-� .��� .�-W'�� ��

 3��� V�J�
-�� �:-#
�� �<-#)� �*� 
-/ �#�
-�� V�-! �-� ��� �
<-� 

 <-X �9) �-W�� 9� ��
-; H
�O�q-X �-s� 9� .��* `WPa�

�
; ��
; &�� ,��
; �2� ,� )��8� yNPX� 3�> ���8� ��-�) .���

 �-2X H��-O �-!  -�� 	sWp "#�$%� 
! H
bO V#� ��/ ) ����

 "/
�����!
#)?@* j.( �� 	sWp �! H
bO V#� 	�;
:' 
��

 � �
:@#���*
! .()
�� 3�> ���8� 	bO 3��! .��* �! 	bO V#��

 �! .��* "#�$%� 
! 
��� )dS/m �RP-X� �-�8� yN �#
-; 
-! .���

	sWp 
/	;� 3��� �
<� . <X �9) )]
:-' ��
-; &�� V#�-�

 .��* �! H
bO���-! .��-* "#�$%� 
! ) ��*
! dS/m g"/
-� 

�� ��!
#.�$-W� �� .��-* "#�$%� 
! �#��/ (����  <X �9) "/
� 

)�,o)�o(l
�b--;� ,)��(�--J��% H�--� ,)R5(�
--���
! ,)�j()

?bW%)�g($�� 	;� 3�* h��$> .d/"/
� 9� ��
' ��#
P� V��Y

 H�\ �-��
� �-bWPa� �
-/
�> �� .��-* �-�� �� ��
-; &��)�4(,

�
���
!)�j(?bW% ))�g(	;� 3�* h��$> .Q#��-7 �! ���� 
!

d/ �� �� 3�
; �JP:! &)��)g(�9) V�-! ,	-;� 3�-* 3��� �
<�

 -8� ,��
-; &�-� �-W�� 9� H
�O�q-X �#
-; 
-! ��
-;  <X ���

�X
* 
/�X
-* &�-� ��-��� ,�=�% .
-/ ��
-; �-2� ) �-=�% .

d/ ��8� ) 	LZ� �JP:! H
�O�q-X V-#� ��Y ) ���� ���) .���

 "/
� .��* "�� "#�$%� 
!����!
#,�-s� �-! �G-+ �-� �-;� �-� 

wN�
-� .�-�� .��-* "�� ��� �� ��
;  <X �9) "/
� �-�2�� 

�*
! .d/$-%� 1-#�� 9� .��* �� 
��0 9� V��Y .$�-;� �
<-% "#�

 ,d�:-�� "/
� ���P� �� ) r0 rG� "/
� �! ���� m
X &�W
�

 �+�W; $#
�� ) ��* ?#�������> )�() ��
; &�� "/
� ,&�-�

�X
* 
/�#Ge ����� $�� �=�% .���*
! .	;� V@�� ���8� "/
�

�X
* 
/�=�% .���P� ����� 	�+
8% �� &NPX� 
/	-
� �L�
-� .

� "/
� ) .��* "�� $�� ��
; �2 ��� �� 	;�e "/
� ,
-# ) $^� 

�*
! .�
/ 	%
!)��(.��! �� V*)� H
-8+
2� 	;� (9S ��* ��

���> H��O �@����
�0 .

�
�/ wNL� �� ��� .�-�e .��-* "#�$-%� d�� ���  # �* ��\ 

f�!��f�! .��e c=
! �� �WO� ��P�
% ) �*
!��"/
-� ��-*

 .��* "�� 	
� ?�%)�W� .��P
� 	-;� .���-� .��-* M�2-;

 ?�%)�W� 	sWp "#
�90 V#� �� 3�
bP;�b)a+b 	
� �� ����� ���� 

��� )&)���.(?-�%)�W� 
-��a	-
� .��-* E-;�� ����-� ���-� 

	%�J� .?�%)�W� _ea)b!��
:@# ��� 	
������ .��* "�� 

�����*
! .?�%)�W� 	sWp "/
�b)a+b d-�� ?���= 9� �� ����-� 

�� ��G> �-� .$P�-;�P% 	�%�U .��-* �-��� "#�$-%� 
-! ,��-*
!

 �
�
� Q����f�! .�� "�-� H
��O �#�<� ) $P�;�P% (
��� �� 
/

 	;� 3�* ."/
� �G+ �*� �� "#
�90 V#� �� �<#)� �-� �-! ���-�

 ��#$L; �*� .��! ]�P;� �� .$P�;�P% ���� ��$�� "/
� 	L:� .� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             8 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                             9 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

R55 

";!..4�8f6 2B	� Y�? ��� 4� 
��! )'()(2?	! ��� X� V� � 2B	� ��� 9��4� 
	�)m(2B	� 4KB 9)n(�4U �):�6 9)�(�):�6 �

2?	! ��4� 
	�)��(9y1�y22?	! ��� X� V� � ��=) 2B	� ��� Q�646 2� ��4� 
	� 

��� .�#
--; �� �T)�--P�� d:--�+�!
P� �--��^� V�--��
� 	X
--;

Q���� �#
/���
� V�+)�e )R(-! .$�-;� d�-s�� .��-! �� ,��
-�

�� d/ ) �)� V��Y Q-#�a� ,�-�n��N�� .N�S 	�
a7 "/
�

	;Ne)�W� �^�� ) 
/
���> (��� ,
/ "/
-� 	W= �� �#
���> .
/

 ?�%)�W��������)�5(���<� �8+
2� "#
�90 V#� �� �� .

3��� V�J�
�� �:#
�� 
/�� �
<� ?-�%)�W� 	-sWp �� �a)b)

?--�%)�W� 	--sWp ��--���a)bd--�� �--! 	L:--� 9�--; d--�� �� 

�L��×	;� �P<�! 	��� )?@-* g.(����-O �� �G-+ �#
-; �-�

 � ?���=�.�-��! V#�#
-; �! 	L:� d�� V#� �� $�� $P�;�P% �� ��

 �*
! �P*�����#��
-� 9� d�� V#� 	b> ���� .$P�-;�P% .�P<-�!

 	;� �����X�! .V-#� �-! ���� 
! 
�� H
b-O �#
-; ���-� �� �-�

 �<#)�39���� ! ��#
P� V��Y ,3�* .��> �	-;� 3�-�
�� 	;�.�G-+ 

���	:-��� �-��! �J#� d�� )� �! 	L:� �� 9�; d�� ���� ..�-��!

 ��L� d�� �! 	L:� 9�; d�� *	W= V#� �! wS
�P'� 	������-*
!

 39���� �
�9 �� �� d-�� ,?�%)�W� 	sWp .��> ��-L� *	-��� ��

�-��� �! ���� &
�P�� &
' �� ) �*� �#
�P�� ?'��� )� �-+) 3��-! 
-/

 3�<-� �<-#�9 9
-% ���) �#�* "�� .
/�
��� �� 9�; ) �e
�� d��

����! ."#
�90 �� �>� 
�� /
.) d�!
-# 	-;� ��!
<� [#
P� �! �J#� 

����O �� E#��-* �� ?-�%)�W� 	-sWp �-b' �� (
��� �#
���� ��

 ��* wS
�P'� 9�; d�� ,�*
! �P*�� �#S
! .�#Ge 	���)���-! ����� 

y1 = -19.604x + 95.175
R2 = 0.9984

y2 = -19.095x + 85.27
R2 = 0.9913

0

10

20

30

40

50

60

70

80

0 4 8 12

(د�� ز�	*( )��''��) �	
 ��
�

(�
�	
-�


��
ل(

��

��ل ����
"A&�ع ��ل ?��4 < 3)

ب

y = -0.911x + 4.51
R2 = 0.9837

0

0.5

1

1.5

2

2.5

3

3.5

4

0 4 8 12

(د�� ز�	*( )��''��) �	
 ��
�

�م)
'''/)

�
'''''''',

�ن
وز

ا&%

y = -0.742x + 4.31
R2 = 0.9603

0

0.5

1

1.5

2

2.5

3

3.5

4

0 4 8 12

(د�� ز�	*( )��''��) �	
 ��
�

 ��
�''1

��
�'2

!اد
'34

56

y = -1.375x + 10.84
R2 = 0.8042

0
1
2
3
4
5
6
7
8
9

10

0 4 8 12

(د�� ز�	*( )��''��) �	
 ��
�
�7�

''''''''�
در

6�''
'''''/

'!اد
''''''3

4

د

y= 6.9803x + 73.899
R2 = 0.9257

50
55
60
65
70
75
80
85
90
95

100

0 4 8 12

(د�� ز�	*( )����) �	
 ��
�

(%
)
�,

�
�

��

�,



ز

y =-1.447x + 9.38

R2 =0.9924
0

2

4

6

8

10

0 4 8 12

 ( 
	ـ� ( د�� ز�	*( )����  ��
�

 ( �
ـــ�ـ

��

ــــ

-�
) �

ـ�ـ7
�ــ

ــ�ـ
:7

ج

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                            10 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


�1� 21)�3 4� 
��! 5
6 7)48) 9����� :!��;�<�(��+�� 7	�=�>? �?4� ��+�@	, 
)+�A �	B�) 

R5� 

";! S."���4�A TL�e a9b�a+b'�RC� �	B�) �� 

�P#��) MNO� ��s�� �! 3��<a! �+�) ����= 
-/ .S
-! �#
-���� 
-! .

���> ���� 3�
bP;� ���� ��* E#��* �� ?�%)�W� �b'.


! V#� �! ���� �-��^� QL-; ,.��-* "�� 9� �*
� f�! .��e ��

 
<p .�#Ge\�b����-��! "�-e ?�
= ����= �! 
<p ���# 	<� ,���>

 3�������O ���) 3	-%�> ���-� �-8+
2� ���-� 
<p �! .�-#$�� [#
-P�

 3��� _�
#��) 
/	sWp �� ��� �
<� 
<p ���# 	<� �! x�!�� .
-/ .

�� 
<--p ���--# 	<--�  --�� `--WPa�--! ���--� �--�8� �
�:--! .��� 

)55�/5P< ( 	
������ ������ ���.���-�  -�� ��� ) d�� �; V�! 
��

 �-�8� yNP-X� �s� V#� 9� "#
�90 �<-� 3�/
<-� .��� )&)�-� �.(

���;�>� �#$�� 	<-� ��$-��  -�� 	-sWp "#�$-%� 
! �� ��� �
<� 

���e "#�$%� �2X H��O �! f�! �� 
<p ���#����� )?@-* j9.(

%� �-J��% H�-� �� .��-* "#�$-%� 
-! 
<p ���# 	<� "#�$)�B(,

l
�b;�)��(����J!
P%0 ))Ro(	-;� 3�-* h��$-> $��.f�-! �� 

�!  �� 	sWp "#�$%� 
! 3
�> V#� dS/m gS
-! ���# h)��� ��$�� 

	;� �P%� .QW2� V#����� ���# h)��� ��$�� �� �/� �
<� ����� 

	-
� $�� 
<p ����-� "#�$-%� "�-� )� V-#� 9� ) �-P%
# �-� �-����

�*
! 3
�> V#� �� "�� �! 	�)
�� "��; .��! �qX
* .

9� ?O
' [#
P� V#� "#
�90 QL-; .��-* �-� ��� �
<-� �
-�0 

�$-W� �@#T�+�#$�% H
�O�qX ) �<#)� �*� ,��9 ����� �! �b�� 

�� ) ��* �L� d���×.�P<-�! ?-�
� �-*� ?'��� ��W� �� 	���

 �� �#
; �! 	L:� ��� �;��! ���� (
��.�� d-�� V#� �-� .��-! ���-�

"/)�e 
/	�� .�8! .�#
;
�* �T .9
-;��� )-� .
-/��� ��

 ! .��* �! ?�
� ��
� ��! .yNPX� ��9 ����� �W'���� �e
�� d��

��8� �L� d�� 
! .����×P-;��P� 
�� �P*��� 	��� 	-;� ��#
-; �� 

�L� d�� 
! �*� ?'����×��� 	!
�� 	���.�-�9 ����� �W'�� �G+ 

� �$W� (
��� �� .��* �! ?�
� �:#
�� .��!�� �� �-� �-*
! .w
��-7 

39��-�� H
b-O ��W� ��  �� ��� 
�ZP-;� �-! 3�-* .�-�>.H
b-O 

��� �O�� �Y �<#� &�� ) ��9 ���������8� �<� c=
! �� .��� .

��	
� ���� ��	_R�) 

�..��'�,].(.l ).��
���� .9
�� .�jBj.��P#��) .��* �! ?�
� V��8� ) �!
#9� 
/�-�
#�� &�-� 9� 3�
bP-;� 
! �$W� `WPa� ..�

SALT .m
X ) r0 u!
�� �#��<��� �W� _���b�� V��)�,.9�)
<� 3�@<��� ,9���* 3
J<��� .

R.� ,���b��.m ,.� ,���P;�e .� ,���:' ����� .�.� ) �8+
� ..�
-2= ��'� ����X .�jBR ."�-��) 
-/ -+�#$�% .�$-W� (
-��� �@#T�

)Brassica napus ( �W'�� ��.��* "�� �! 	L:� �<#)� �*�.�8�L� u!
�� ) .9�)
<� ���% ) (�W= k)g:(�5j���R.

j.,���P;�em.�jkj ."���) 
/.��* "�� �! 	L:� (��> d�� )� �@#T�+�#$�% ..���#� .9�)
<� (�W= �W��.Ro)R:(4k�oj.

g.���P;�e,m.� ).3��� �; ) �;.�jB5 .	L:�Na+/K+��# �!
aP�� &
�P�� )(��> �� .��* "�� �! "���) �� 
/ .(�-W= �-W��

 ���#� .9�)
<�jR)j(:4R4�4jR.

4.�W�#9 .�.� ,.] ) ��
2W; .�<+
> .�jB� .�$-W� �� .��-* "�� �! �G! ��9 ����� .�$�� "���) .���-#� .9�)
<-� (�-W= �-W��

jj)�:(�jk��g4.

o.y ,.�
@* .�jk� .��� |X
* .)� �! .��* "�� H�) ���8� �#G^� ,�*� .
/ �$-W� �� ��@W�= .�-P�� �-�
� �
-#
e ,	-=��9 .

.9�)
<� 3�@<���,$#�L� 3
J<��� .

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

a BC>و /E b BC>و /E (a+b) BC>و /E

( 
!CG

(/
C"
در

 م
I(

/C"
)B

C>و
 /
E-

./
0

K LE*ر%2-
(M�Eا
� ز

b

b

b

aa

a a

a a%&ا

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

                            11 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html


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

R5R 

k..9
L�*,(.9 ).	;)� 1�
� .�jk4.(��> �� ���8� ) �+0 H
L���� 	*
L�� ) �*� �! d#�; �)�W� H���� �;��! .(�-W= �-W��

���#� .9�)
<�Rk)g:(k5�kB.

B.�����,y.( ,.�.( ,�#�LW� .,�r ,
/�
�� .l ,.��O .�$#.�bs� .( ).�#
�0�b8� .�jBR.(�-�> ?-�
P� (
��� "���) �;��!

�F/
�> ) ��9 ����� �W'�� �� .��* "�� �! ����#� .���#� .9�)
<� (�W= �W�� j4)R:(g4j�gog.

�.] ,.�L�� .��
� ���.�.r ).�7
# 3�� .�jB�.�L�� 
/�% .�
-/
�> .��-* "�� .�����! )  #T�+�#$ . �<-� $-��� 3
J<-��� 

�
�bO� �P8�O .

�5.9 ,�#
@! dU
� .M ).����% .�jkB .�;��!����� �����/ ) .��* ?!
�P� �/
�> .
/)V�+�L#T ) V�:�� (N�
-! 3
�> �G! "#)� �! .

�>��9
; ) "/)�eg4:gR�45.

��.. ,.�q= .�jkB ..)���* �
/
�> .T�+�#$�%���.�()� 	�:,u��� ) ?J�� �W�� R�:k��k�.

12. Baji, M., J. M. Kient and S. Lutts. 2001. The use of the electrolyte leakage method for assessing cell membrane 
stability as a water stress tolerance test in durum wheat. Plant Growth Regulation. 1- 10. 

13. Chartzoulakis, K. S. and M. H. Loupassaki. 1997. Effect of Nacl salinity on germination, growth, gas exchange and 
yield of green house eggplant. Agric. Water Manag. 32:215-225. 

14. Chartzoulakis, K. S. and G. Klapaki. 2000. Response of two green house pepper hybrids to NaCl salinity during 
different growth stages. Scientia Horticulturae 86:247-260. 

15. Cicek, N. and H. Cakirlar. 2002. The effect of salinity on some physiological parameters in two maize cultivars. 
BULG. J. Plant Physiol. 28(1-2):66-74. 

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

17. Holmstrom, K., S. Somersalo, A. mandal, T. E. Palva and B. Welin. 2000. Improved tolerance to salinity and low 
temperature in transgenic tobacco producing glycine betaine. J. Experim. Bot. 51(343):177-185. 

18. Kamkar, B., M. Kafi and M. Nassiri mahallati. 2004. Determination of the most sensitive developmental period of 
wheat (Triticum aestivum) to salt stress to optimize saline water utilization. 4th International Crop Science 
Congress, PP. 1-6. 

19. Kaya, C., D. Higges and H. Kirnak. 2001. The effects of high salinity (NaCl) and supplementary phosphorus and 
potassium on physiology and nutrition development of spinach. BULG. J. Plant Physiol. 27(3-4): 47-59. 

20. Kaya, C., H. Kirnak, D. Higgs and K. Satali. 2002. Supplementary calcium enhances plant growth and fruit yield in 
strawberry cultivars grown at high (NaCl) salinity. Scientia Horticulturae 93:65-74. 

21. Kummar, S. G., A. Matta Reddy and C. Sudhakar. 2003. Nacl effects on proline metabolism in two high yielding 
genitypes of mulberry with contrasting salt tolerance. Plant Sci. 165: 1245-1251. 

22. Lacerda, C. F. D., J. Cambraia, M. a. Oliva, H. A. Ruiz, 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. 

23. Lin, C. C. and C.H. Kao. 1995. Nacl stress in rice seedlings: starch mobilization and the influence of gibberllic acid 
on seedling growth. Botanical Bulletin Academia Sinica 36:169-173. 

24. 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. 

25. 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. R. sci., Bahauddin Zakariya University, 
Multan, Pakistan. 14(2):177-186. 

26. Shi, D. and Y. Sheng. 2004. Effect of various salt alkaline mixed stress conditions on sunflower seedlings and 
analysis of their stress factors. Environ. and Experim. Bot. 

27. Silva, J. V., C. F. D. Lacerda, P. H. A. D. Costa. 2003. Physiological responses of Nacl stressed cowpea plants 
grown in nutrient solution supplemented with cacl2 .Braz. J. Plant Physiol. 15(2): 1-9. 

28. Zeng, L., M. C. Shannon and S. M. Lesch. 2001. Timing of salinity stress affects rice growth and yield components. 
Agric. Water Manag. 48:191-206. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

41
.1

6.
3 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

15
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.41.16.3
https://jcpp.iut.ac.ir/article-1-737-fa.html
http://www.tcpdf.org

