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

��� 

-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

����� <�	� =� �>� ?#�*-��> =�� � @'� ��	. ��� � �A��B ���� � �	6)

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

�?�C$ 

-�./0 ��	1��� �/� D! =45/� �	6�� �E�FG � ��� � /178 �	� �� 45/� �6� )*+H @� �� I/� <1 J��E /K1?L1 	� @�/� <1 "'M

 ?5?! ���� �6N0 .�	� ��)*+P Q��� I/� -'	6 �� 	#5M R	S5 � 	�?'�� � T�U. ��/UL0 @U� 	U� ���	FU0 "�	. 	�)V	U#5M �� T:UE 

���?5� ?! /�; .J�	:0 ��W� �� �.	> X5	1��� @1YA0 41	S5 �
�� �L�S5Z 	� [�� ��� � �	6����[�
$ -�./0 �E�FUG � ��� � /178

 ��� 	�?1/��� � 	�?'�� .�Z ��1�Y��/�\ � ��1�Y�� /]� ��W� -�0/0 [1?� ?U1�/; �/^� @�'	_� ���� J	:E �/S
. �� 	� .41	US5 `	U�� /U�

 �� @1YA0 �� "E	> 2�� @� "'M �Z ��1�Y�� /]� �#� =9
�:1/; ��	#$ � ��� 	� �� J	:E �/S
. �� 	� =@U0�� a	U:0�� =��U1�� ?!� ��

 ��#6 @5�� ��� � @0�� �� @!�G ��?�0 =@!�G ��� �Z ��1�Y��/�\ /]� �� /S��� � �'	>�� =��� 	� TU^0 /S��� @�'	_� ���� J	:E /1	� @.

 �Z ��1�Y��/�\ /]� �/S
. ?
S!�� ��/6 	� .��[�
$ 2�� @b1	c� �.	U> J	:UE ��	U1��� �� 9U
�:1/; ��	#$ � ��� 	� �#U� J�	U:0 ��

 ��� 2�� �� �� ��1�Y��/�\ � ��1�Y�� X5	1��� .�@./0 =��N��-781/�� � �E�FUG ��bU� ���U� �� 2�� �� �� "UE	> ��	��

J	:E?
5	� �� ?!� ���� 1���� �1��
�� � J�	:S� @5�� �/L� � � @!�G �� /8 @5�� ��?�0 =@0�� a	:0�� =��� @. ��� @� =��� ��� ���0

 T:; "b5 �� ��	:S�� �� @1YA0 �� ?'�� 	� �� -�� 9
�:1/; ��� 2�� �� "'M X5	1��� ���M/� @. ��! -�./0 	� /178-1�� ���� 

?
!	� .@�/E /d5 �� 	�?'�� �� ��	:S�� �?� "�'� @� 9
�:1/; ��	#$ 2�� [1�/�	
� -U�	
� =J	U5	L�� � @U
1Y� =�	�� �� �1�W /1	U� �� /U0

2�� 9
�:1/; 	��� �	#
��8 �/��	. 2�� <1 ���
� @� � ���� ��!.

�Z�� 	� ?��� :-�./0 =�Z /]� =45/� �� �6N0 =/178 "'M 

@�?c� 

����)Oryza sativa L. ( �� ����  ! �"# $%&'() *# $+	

 $) ,-). /0 *# �-"0 1��) *�-� �
&) 2�3�! 1&" *# $4+	 � �&45

 6-� /#�	# 1��) $78# 2�9#�:$)�5�� .
� <&'4() ,4	# �4-3&

 =
�4> *# 2
#�?)  3�" �9 � @�&A� $��!  �%�" *�-� 2#�� 
&B!

 $) �
#� ���C .1*% D#�
#� *# 2�-C&47E � �&4AF! G4�
 2#�4�

 �#� H	#6�# #
 �-3& /#6-)  ! �"# .@#
 *# $+	 
� I4J) 2�49
�!

 �-3& H	#6�#K 4L	
#� *# @��ML"# N�4"# �4� @�45 OP48# 2�49


��Q�"# 2�-C)�.($R4S� $+-L�T U-!� D��A� OP8# 
�

V-&�T $) �9 $R4S� �4W� *# �4�� =�4L� ��4X	#  4� �4XY) ��#& 

�.U-�  ��5
# $"�Y5
�! Z��" 2&XB�#�� �[#
* $��) � /#
�	��L"# K2*
��B! 1&7[ @�+B�#� KD��A� OP8# K/P-C @�\B�#� �5
 K

*:]3# �^� KD�A�]) <&_^)$]-���L :rabiei@guilan.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             1 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

��` 

*# $[#
* D%&'() $+-L�T $"
�� a-3� ,	#  � � ���C D�M8 

@b	� �-F9# �"# 
#�
&>�� 2# .$"
�� ,	# �	�L� /#&4Y[  4� �49

  4	�� � $78# a)#&[  4)���� 
� �4-?�&) 2#�4� 2# OP48# 2�49

 $) c&^() D��A��&5 .��
 *# D�4[Pd# ,	# $4M7Le) 2�49

 �&� �9#&> a-'( a��f .��
 ,	# *# $+	 2#� �9 $4) a30 �45��

 $�44[Pd#  44� $44"�L"�  44!�44-W�U44-!� � $)&44F[ 2�	�44�

 /T $A	�? �g# K$8&'> #
 $F"P�&L-" �g# � h	*��L9 �g# K�9

 $) I9#�� �
�0)�`.( 9� 
� 
&!�) ��
���`i"& 2�P-) 

6444+Y-E)�j(,F-4449 � 6444+Y-E K)��(,F-4449 K)�����(�

kY-M	�C)���`(<�4" 
� �  4l#
# � $�&4� i4"& �4S� 2�49

 /#
�+F9)��(�	#
 �)��(�4	��C a4-F+ .�
&4) 
�  4m�C#

  � 2#�� 1*% D�-n�� � i	#�5 a)�! Z?( ��
 ,4	# 2�-C
�!

 �
#� �&E� �	��)o(G4) KU47:# 
� @*��4)# ��
 ,4	# p43#q

 * /�9�-C $) @��ML"# �-?�&) �� $[#
�&5 . �$fP 2�-C
�! 2�9

2#� @�&4� <�#�4L) 
�-^4� ���4� 
� a30)jK�K�K��K��K�`�

�� ( 449� 
� ��>�Y445 
&44WY)  44� 644-� /#�44	# 
� �44-># 2�449

U-!� /T 2�	�� � c&7r) D�M8 2�9 I49 ,-4Ym /T �4g# 2�49

 � D�M8 ,	# @�YY! <�LY! �"#  L�
 
�!)�K�KjK���.(

�#*0)�($"
�� ���2#�  4F-� O�4d p	 U3�f 
� If
 a430

 � $B4	#6�# �4g# i4"& ���4� I4J) D�M48 �4s!#  4! �#� /�B�

 /T $B	#6�#�-: $4) <�4LY! �9 ��&45 .h��4	
#� 2#64E# �
�0�4�

 �g#
� � $+-L�T �#� /�B� $"
�� �
&) D�M8 $8&'> 2�	��

  f�4" <&4d K 45&> <&d K &� t�M
# D�M8  !�4 2�49*�
 K

t��5aC$9� KIm�4� Q�4� <&4d K 45&> 
�  u7AY4" �#�S K

$B	#6�# �g# <�LY! �( v��F[ /�-"
 /�)* � Im�� Q�� wr"

/T �4g#
� �  L45#� 
#�f �9 K�YL45#� $	%�4� $8&'4> 2�	�4�

$3��
� �  4&� 
� 
�
�4�  4XY� �#�S K �#� �8 /*� D�M8  !

 Y! �( v��F[  &� 
�  �#� ��+7F[ /T $B4	#6�#�-: �4g# <�L �49

 �4g#
� � ���&� �4��#� /�B4� #
 2�4LF! $8&'4> 2�	�4� .
�

$Y-^�  ! $B	�)*0)�(2�
�O�4d p4	 U43�f 
� ���� If
 

 F-� 2#� K &� t�M
# D�M8  ! �-"
  X-L� ,	#  � �#� 1�X�# a30

 
&Jx /�)*�`% 5&> z�4[  4� <&4d �A^� �  �#� <&d K�9

 �g# <�LY! �(  �#� /T {f�� �-A3�: <�4LY! 
� � ��
#� 
#�f �9

 /T $B	#6�#�-: �g# *# �LB-� $B	#6�# �g# �J�0 �&4� �49 .2� �	�4L�

I9 ,-Ym  4�#� a4)�! /�-"
 /�)* �Y��) $�M8  ! �#� /�B� K�49

 �-g. �(  �#� z�[ � �5#��� {>�5 K &� 
� |&L75 /*�

 /T �4-A3�: }&� �g# U4-� ,	�4� � �4�
#� 
#�4f �49 �4g# IJ4"

 /T $B	#6�#�-: $B	#6�# �g# *# H-� D�M8 ,	# $9� a+5 
� �9

�g#
� �/T �	���&� �9.

N�
�44!)�(2#� O�44d p44	 *# a4430�×�$��44	*
# 2#�44� 

�g#
� $8&'> 2�	�� z�4[  � <&d �A^� K�5
 @
�� <&d 

 45&> <&d K &� t�M
# K �#�K45&> �#�4S  �  45&> 
�  4m

��+7F[ ���4� 
�  4�#� ��4! @��ML4"# .�	�4L� 2�  4! �#� /�B4�

�g#
� $8&'> 2�	�� <&4d �A^4� � �5
 @
�� <&d D�M8 

z�[  � �#�@�Y9� /�B� � ��	* �&E� <�4LY! 
� $B4	#6�# �4g# 

D�M8 ,	# �&� .a��?) 
�  4&� t�4M
# D�M8 K 45&> <&4d �

5&> �#�S <�4LY! �( v#�	�5  5&> 
�  m $B4	#6�#�-: �4g#

/T �9���&�.$��) � �)
�5 )�`(2#�  F-� $fP p	 1�X�# ��a30 

/T $B	#6�#�-: �g# IJ"  ! ���#� /�B� �#�4S D�M48 2#�4� �49

 � *�
�`%aC$9� �#�4S KIm�4� Q�4� wr4" K 4&� t�4M
# K

 4XY� /*� K 445&> 
�  44�#� �#�44S K 445&> <&44d K
�
�44� 2�449

 �#� &� 
�  �#� ��+7F[ �  �#� �8 /*� K 5&> p	 2�9 �LB-�  

�&� . 4�#� /�5 a	&d �A^� � �5#��� {>�5 2#�� Ka��?) 
�

 /T $B	#6�#�-: � $B	#6�# �g# IJ" �&� /�^+	 v�A	�? �9 .� �4)
�

 #��L"#&	�")��(�4L� 2�
 �4� $"
�� ��	��F��FO�4d p4	 

2#�  44F-� a4430o×o� $B44	#6�# �44g# �� �449  44! �44��#� /�B44� 

/T $B	#6�#�-: 4M8 2#�� �94 D� �4 *�
 �#�4S�`%a4C $49� K

 4XY� �#�4S K 5&> <&d K &� t�M
# K �#� /�5 �� @
�� 2�49

  45&> �#�4S K &� 
� 
�
�� �  4�#� �48 /*� K 45&> 
�  4m

 $YS) �5#��� {>�5 �&� 
#� .I9,-4Ym IJ4" *# $!�4� �	�4L� 

/T $B	#6�#�-: aF[ �LB-� 2#6E# � ��+7F[ D�M8 <�LY! 
� �9

�&� ��+7F[.

��9U-!� $��	*
# KZ-?( ,	# *# $8&'4> � $)&F[ 2�	��

 /T �g# �$4fP � �9�43#� 
� �47Le) D�M8 <�LY! 
� �9 2�49

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             2 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

��� 

)4"
�� �
&4$) $5��4�.?( ,	# 
�44f
 H5 KZ-44��� I4�4� �

>44YL) D�-8&'44eL�# t&44fP � c�42#� $43044J�0 ,-4� a4�

X�#4U4-!� $��4	*
# �4� �4 �4��C 1� 4f
# $)&4F[ 2�	�4� � 1�

'>48&449�	�A-9 $44!� �4� 1�4f
# K�4U-'4> 2�	�4�4$8&

 <&'4()�� �4	�A-9 1�4f
# �-3& �JE �J�0 *# � $	�"�Y5 c&>

���C @��ML"#.

2�� � ���� 	�

U-!� �
�0�� 
&WY)  �� ���� 1�f
# $8&'> � $)&F[ 2�	��

 /T �g# t&� I4f
 H45 �#�4S K$4[#
* D�M8 @�YY! <�LY! 2�9

  � ����1���9$F5�9 2KN���� K��
� K1�Y-� K1��-M4" �IR30 

<�" 
����j6) 
� @�\B4�#� 2*
��B� @�]B�#� $�?-?(  [


 $fP � �B� /P-C �5 1�X�# ,	�3#� ,-� I-?L^) 2�9 .<�" 
�

 �S� $[#
*)���� (�0 ,-4� $fP *# a8�� =�L� � �9�3#� 
� �4J

 � O�d �	#2�	 a30 �&47� O�4d U43�f 
�  4��d 49 a4)�� 2�

 $���' 
#�+  " �� D�� 
�  � $	�9 G4��) �4L) �� ��4S�# ��4�

  &�  78����×�� $L��4" ���45 �B4� �4L) .�
&4) D�M48

 $B4	�
 �5
 @
�� a)�5  S3�r))
� 
�4� �45�! ,-4�  748��

 
&Jx /�)* �  �#6>�`% 5&> *# U^4� �4� D�4! �49 
� �9

*�
($B	#* �5
 @
�� K)
&Jx ,-�  78���`% 5&> *# �4 �49

 *�
 U^4� �4� D�4! �9 
� p	T&3&	6-� $C�-"
(���^4) K

Im�� Q��)a8�� U^4� �� Im�� Q�� z�[ 
� <&d c�n

$L��" G��) �L)( &� t�M
# K)2�4JL�# �4 |�4> wr" ,-�  78��

 $L��" U^� �� pB	
 c�^L�# /��� $78#  5&>�L)(<&4d K

 5&>)�4�  45&> 2�4JL�# �  5&> 1� ,-�  78�� c�^4L�# /�

 $L��" U^� �� pB	
�L)(��  �#� �#�S K &� 
�  5&> �#�S K

@&4Jf  �#� z�[ � <&d � 
�L+9 
�  �#� ��+7F[ K 5&> 
� 2#

)$7-) U^� ���L) (���&� .@*#��# 2#�� 2�-C a4! K 4�#� ��+7F[

 h4� � �45 �5#���  -5�� �g# ��� *# h� D�! �9 ���^)

 44L+9 
� ,44 U^44��� $�&44+Y)�> *#�44	��C /�44-� 
� .2#�44�

@*#��# 2�-C�	�" ,-\��-) *# D�M8 �*
# @� 
� $���'4  4&�

 D�! �9 @��ML"#�	��C.@&Jf  �#� z�[ � <&d �
&) 
� 6-� 2#

 eL�# *# h�4&� @� c�4'  449 *# KD�4! �9 
� $���44&� �4 

�`  �  �#� ��[ @*#�4�# ,-\��4-) � c�eL�# $���' 
&d �4Ag �49

�	��C .	�L�  � �� �4��C 
#�4f h��	
#�  	6X �
&) @�)0 �"�

 $YS)  �  E& ��V-&�T h��	
#� /�&� 
#��  	6X K�9#2�4� a430

��
2�9 1�� Jm �41
�kY-M	�C)���`(�45 1�4X�#.2#�4� 

K
&WY) ,	# V4-&�T D�4S��) t&4FX) �49 ��
 
� �492� 1�� 

U4-�� D�4S��) t&4FX) �64E ��  4� kY-M	�C 1
�Jm 	�4� 2�

 $)&F[)SSgca ( $8&'> �)SSsca ( �5 �-]M .�4� @�P4[

 U44-�� D#�44g# K/0 �443#� 2#�44� $)&44F[ 2�	�44� �9)gcai(�

�� $8&'> $fP �9 2#)scai(�4	��C �
�0�4� 64-�)���`.(

#��2?)4�4	�L�  ^4	448�� �44M K��
 �� *# a4U4-!� D��-

 A4"�() 1
�Jm ��
 *# 1�� ��
 $8&'> � $)&F[ 2�	��

 � �/&)*0 �t-student �4��C 
#�f /&)*0 �
&) .�4]-� �A^4� *#

)o(�-/T �4g# $4A	�? �
�0�4� 2#�� 6�49 ��
 �49 
� @��ML4"#

�	��C:

]�[
SCAGCA

GCA
MSMS

MS
+2

2
=�+-� �A^� 

z�4� H-� �(8  �  E& �� �4) 2�49 Kk4Y-M	�C <h��4	
#�

 $B	#6�# <&)�� *#22 2 GCAA σ=σ: h��	
#� �*# �-A3� <&4)�� 
22
SCAD σ=σ�5 �
�0�� .�g#
� @��ML"# �� 6-� $8&'> 2�	��

  r�#
 *#��5  A"�() :

]�[

r

h
e

DA

A
n 2

22

2
2

σ
+σ+σ

σ
=

2#�� 2#�  	6X��
  � a30 @�5  l#
#  )���� *# kY-M	�C 2�9

 k��! i"&)��(@�#� � �5 @��ML"#1�� pF!  � �9 
#6�#SAS  

 e^���/�6X �
&) 	7( �  -�YL��C 
#�f a.

f^� � 41	S5 

��
 U3�f 
� D�M8 h��	
#�  	6X *# a8�� �	�L� 1�� 2�49

 
� kY-M	�C 1
�Jm �<��E2�9 ����4"# @�45 @�#� /�B� .

$) @�9�B)  u��Ym V4-&�T ,-4� �PL># �&5  4-7! �4W� *# �49

 <�FL�# wr" 
� D�M8�%$YS) �&� 
#� .-� ,	#  �t&FX) KU 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             3 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

��� 

@�A
L5
#

SC
A

G
C

A
�
F-


D
#�
--�

G
��Y
)

@�A
L5
#

SC
A

G
C

A
�
F-


D
#�
--�

G
��Y
)

�
g#

�

$
8
&'

>
2
�	
��

)�
h

n
(

�+
-�
�

A^
�

M
S G

C
A

/M
S S

C
A

D
#�
--�

U
	�
n

)
�8


�
(

�����j

2
�#*

0 
E


�

�
g#

�

$
8
&'

>
2
�	
��

)�
h

n
(

�+
-�
�

A^
�

M
S G

C
A

/M
S S

C
A

D
#�
--�

U
	�
n

)
�8


�
(

j`����`

�#*
0 

E

�

2

��/`

��/`

��/�

��/�

�j/�

**
`o/

��

**
o�/

��
�

**
��/

��
�

�5


@

��

$
B
	�



��/`

��/`

��/�

��/�

��/�

**
�o/

��

**
��/

��
`

**
��/

��
�

�5


@

��

$
B
	�



��/`

o�/`

j�/�

��/�

��/`

**
oo/

��

**
��/

��

**
j�/

�`
�

�5


@

��

$
B
	#*�o/`

o�/`

o�/�

`�/�

��/`

**
��/

�`

**
o�/

�`

**
o�/

��
�

�5


@

��

$
B
	#*

`j/`

��/`

`�/�

��/�

�j/o

**
oj/

��

**
��/

��

**
�j/

�o
��
��

^
)

Im
��

Q
��

��/`

��/`

��/�

`�/�

�o/�

**
�j/

o�

**
��/

��
�

**
�o/

��
��
��

^
)

Im
��

Q
��

o�/`

��/`

��/o

��/�

��/j

**
��/

��
`

**
��/

��
`�

**
��/

�`
�j

t�
M


#
 
&�

oo/`

��/`

j�/
�j

j�/�

��/�

**
��/

�o
�

**
�j/

��
��

**
`�/

��
jo

 
&�

t�
M


#

��/`

��/`

o�/j

�o/�

��/`

**
`�/�

**
��/�

**
��/

�j

<&
d

 5
&>�o/`

��/`

��/�

`�/�

j�/`

**
��/�

**
��/

��

**
j�/

��

<&
d

 5
&>

��/`

�o/`

j�/�

��/�

`�/�

**
o�/�

** �/
��

**
oo/

�o

>
�#�

S
 5

&  
&�


��j/`

��/`

��/�

��/j

��/`

**
��/o

**
��/

j�

**
��/

�� 5
&>

�#�
S

 
&�


�

��/`

�`/```
o

/�

��/�

��/�

**
o�/

��
�

**
`�/

jj
o

**
j�/

�`
�

��
 �
#�
�#�

S

 5
&>


�

��/`

o�/`

��/�

��/�

��/�

**
��/

��
j

**
��/

��
o

**
o�/

��
�j

��
 �
#�
�#�

S

 5
&>


�

��/`

o�/`

jo/�

��/�

`�/`

**
��/�

** o/�

**
��/�

 �#
�
��
+7
F[


�
L+
9

�

��/`

��/`

`�/�

��/�

`�/`

**
��/�

**
�o/�

**
�j/�

 �#
�
��
+7
F[


�
L+
9

�

��/`

��/`

��/�

�o/�``
o

/`

**
�o/`

**
�o/`

**
jo/� �
#�
<&

d

@&
Jf

2
#��/`

�j/`

��/�

o�/�

`�/`

**
��/`

**
�j/�

**
��/� �
#�
<&

d

@&
Jf

2
#

** :
$
YS
)

<�
FL
�#

w
r"


�

#�

�
.%

�`/`

o�/`

��/�

��/�``
�

/`

**
`�

�
/`

**
`�

�
/`

**
`�/` �

#�
z

�[

@&
Jf

2
#

D
�S
��
),

-\
��-
)

��
?W

g.
<

�L
:0
�
&

�Sh
�J

	:
E

X
5	1
��
�
@1
YA

0
SS

i
�0�

5Z
@�
	�

G
C

A
�

SC
A

9

�:
1/
;
��
	#
$
2

��
��

** :
$
YS
)

w
r"


�

#�

<�
FL
�#

�
.%

��/`

��/`

��/�

��/�``
�

/`

**
`�

�
/`

**
`j

�
/`

**
`�/`

@&
Jf

 �#
�
z

�[
2
#

D
�S
��
),

-\
��-
)

��
?W

).
<

�L
:0
�
&

�Sh
�J

	:
E

X
5	1
��
�
@1
YA

0
SS

i
�0�

5Z
@�
	�

G
C

A
�

SC
A

9

�:
1/
;
��
�
2

��
��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             4 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

��� 

V4-&�T ,-� D�S��) U4-!�  4� �49 $)&4F[ 2�	�4�)GCA ( �

$8&'>)SCA ( /T aF[ t&� � p-+M 
#�4f /&4)*0 �
&) �9

�C��.U4-!� h��4	
#�  4! �#� /�B4� a48�� �	�4L� 2�	�4�

 
� D�M48  4-7! �W� *# �9�	�A-9 � �9�3#� $8&'> � $)&F[

 <�FL�# wr"�%$YS) �&� 
#�)<��E 2�9���.(U-� ,	#  �

/T $B	#6�#�-: � $B	#6�# �g# �&E� D�M48 $+-L�T <�LY! 
� �9

 �	��C *�()  S3�r) �
&) .�FS� /#
�+F9 � @�#*)�(�&4E� 6-�

 �4��#� /�B4� D�M8 ,	# <�LY! 
� #
 $B	#6�#�-: � $B	#6�# �g# .

h��4	
#� �A^4� /�&� ,-	��GCA  4� SCA D�M48 �
&4) 
� 

K 5&> 
� ��  �#� �#�S KIm�� Q�� ���^) K$B	#* �5
 @
��

 ,4	# $4+-L�T <�4LY! 
�  ! �#� /�B�  �#� z�[ �  �#� ��+7F[

 -� $B	#6�#�-: �g# H?� D�M8 /T $B	#6�# �g# *# �LB �"# �9 . �

@�P[ �+-� �A^� )o(1�� ��
 �� �9 
� D�M8 ,	# 2#�� 6-�

 �4g# i4"& D�M8 ,	# $+-L�T <�LY! *# $!�� � ,-	�� 1
�Jm �

/T $B	#6�#�-: � $B	#6�# $B4	#6�#�-: �g# �LB-� IJ" �� $3� K�9

/T �&� �9 .M48 ,4	# <�4LY! *# $!�� 6-� �\	� ,-??() �	�L� D�

/T $B	#6�#�-: � $B	#6�# �g# i"&  4! D��4M ,4	# �� K�"�9

 /T $B	#6�#�-: �g# �LB-� IJ" K,-??() *# 2�#�S �49)�K���

�o (/T $B4	#6�# �4g# �LB-� IJ" 6-� 2�#�S ��49)j���(#


@�&F� �
#6C��# .$) �PL># ,	# a-3� 
� D��M �d�>  � ��#&

 4(� �  4S3�r) �
&) 2�9�3#� a430 G4	*& @& 1�4X�# K�4J�0 
� �49

 <�4" 
� H	�)*0 i-4() � �49 IJ4"  4X-L� 
� � �47Le) 2�49

 V-&�T �� i-() a��?L) �g# D��ML)�5�� �9 .�	�4L�  4�  4E& �4�

 /T $B	#6�#�-: �g# �LB-� IJ"  ! Z-?( ,	# ,4	# <�LY! 
� #
 �9

 �4g#
� $A^4� /�&4� ,-	�� 6-� � ���"
 D�Ag#  � D�M8 2�	�4�

 &'4> ,4	# $�-&4�T �*
# OP48# 2#�4� K�4+-� �A^4� � $8

$44) ��JYB44-� D�M448��
 *# �&445 �44� $44YLA) $�P448# 2�449

Q
��  )���� 
� 2�-C � 2�9���C @��ML"# 2�#b�.

U44-!� h��44	
#� $)&44F[ 2�	�44�)GCA ( $8&'44> �

)SCA ( K$B4	�
 �45
 @
�� D�M48 2#�4� �9�4	�A-9 � �9�3#�

 #�4S K 5&> <&d K &� t�M
#  4�#� <&4d �  4&� 
�  45&> �

@&Jf $YS) �8
� p	 <�FL�# wr" 
� ��
 �� �9 
� 2# � 
#�

 $B4	#6�#�-: � $B4	#6�# �4g# i4"& D�M8 ,	# <�LY! *# $!��

/T �&� �9)<��E 2�49���.(h��4	
#� �A^4� /�&4� Q
64�

GCA  �SCA <�4LY! 
�  4! �&� ,	# *# $!�� ��
 �� �9 
� 

$B	#6�# �g# D�M8 ,	# /T $B4	#6�#�-: �4g# *# 2�LB4-� IJ" �9

/T ��
#� �9 .�+-� �A^�)o(D�M48 ,4	# 2#�� 6-� @�5  A"�()

 �4g# H4?�  4! �#� /�B4� � �&4� p	  � p	�6� ��
 �� �9 
�

/T $B44	#6�# �44g# *# �LB44-� D�M448 ,44	# $44+-L�T <�44LY! 
� �449

 /T $B	#6�#�-:�"�9 .$!�� 6-� �\	� ,-??() *# 2�#�S �	�L�

 ! *# $B4	#6�#�-: � $B4	#6�# �4g# i"& D�M8 ,	# $+-L�T <�LY

 /T $B	#6�# �g# �LB-� IJ" �� $3� Z4-?( ,4	# �	�L� �� � �"�9

 $4) �L4"#
 p	 
� �45��)�K�����.(,-4??() *# Ka4��?) 
�

�\	�2�Y��) ��) � �)
�5 $)�`($B4	#6�#�-: �4g# �LB4-� IJ4"

/T @�&4F� �
#64C D�M48 ,4	# <�LY! 
� #
 �9 �4�# .�#*0)�(�

�#b��Y9)�(�4g# �LB4-� IJ4"  45&> <&4d �  4&� t�M
# 2#��

 /T $B	#6�# �4g# �LB4-� IJ4"  4&� 
�  45&> �#�4S 2#�� � �9

 /T $B	#6�#�-: �4��&F� �
#64C #
 �9 .�&��4-! Ka4��?) 
�)j(

/T $B	#6�# �g# �LB-� IJ" <&4d �M48 �� �49 <�4LY! 
� #
 �9

� 
�  5&> �#�S �  5&>��! �
#6C  &.

,4	#  4�  4E& �� 2#
#�  4! $�M48 �
&4) 
� HY	64C  4!

  W�P) a��f $B	#6�# h��	
#� �YL^9 2#K$)�-?�&) ��#& 64-)0

 /T $B4	#6�# �4g# �LB4-� IJ"  �  E& �� � ,	#���Y� K�5�� 
� �49

 K 45&> <&4d K 4&� t�4M
# K$B4	�
 �5
 @
�� D�M8 <�LY!

 <&4d �  4&� 
�  5&> �#�S @&4Jf  4�#� $A^4� /�&4� %�4� K2#

�g#
� p4	  � �+-� �A^� /�&� p	�6� � �J�0 $8&'> 2�	��

 ��
 *# D�M8 ,	# 2#�� $) c�eL�# �� $YLA) $�P8# 2�9 /#&

  )���� 
�  � 2�9 ��4! @��ML4"# D�M8 ,	# �&AJ� 2#�� 2�#b� . 4�

@�P[ ��
 h��	
#�  	6X <��E  ^	�?) K1
�4Jm � 1�� 2�49

kY-M	�C)<��E 2�9���(/&4)*0  4m�C#  ! �#� /�B�F
� 

D#�g# �
&)GCA �SCA $4YS) *# $!�4� 1�f
# ,4	# /�&4� 
#�

 G) K�&� ��
 �� �9 
� D�M8  -7! �W� *# D#�g# �
�0�4� p3#q

 $	�9�L)#
�� �4Y��) �A^4� MSGCA  4� MSSCA � �4+-� �A^4� K

�g#
� 4�  4! �&4� D��ML) 
�-^� ��
 �� 
� $8&'> 2�	��  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             5 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

��j 


� �44J�0 H44?� � k44Y-M	�C 1�� ��
 
� �9�443#� �&44E� a44-3�

) �9�L)#
�� �
�0��$�5��.

$Cb	� *# $"
��* /�49�-C *# 2
�-^� 
� c&7r) 
�-^� 2�9

  �#� $[#
* $4) 
�F45  4� 2# �4	0 .�L^4C U47:# K$4Cb	� ,4	#@

$4) U4E&) � @�#� H	#64�# #
 /�49�-C ,	# 2
�C*�"  4! �&45

 L� pB> Zd�Y) 
� /�9�-C  7��)  � �Y�#& �4"�  4�#� /�-"
 2

$3��
� K�Y��	  4� /�-4"
  4� 
��f �"# ,+F) N
�	� 1�f
#  !

�Y5�A�  7��) ,	# .*# H-�  m�C#�`%
� ���� �B! �	* wr"

 /�L"# 
� /#�	# $3�F5 2�9)/#
��*�) � /P-C (,4	# � �
#� 
#�f

 2��	*  ��-3�" $C��
�� 2#
#� Zd�Y))*# H-���``$7-) 4L) 
� �

<�" (<�" �s!# 
� $C��
�� G	*& �)# K�YL^9 Zd�4Y) ,4	# 
� �49

 @�)�#��) �>#�# � @�)�#��> ,-� $��)*  78�� 
�  ! �"# 2
&d

  XY�  7��) �� ���')  !
� $B4	#* �45
 @
�� �4>#�# �4 $�*

 HY �� @�-C i	#�5 ,	# 
� � @��L�# }�M# K�"# ���� 1�f
# �LB-�

 � @�45  E#&) $�0 I! $4) @�4-C ��4+7F[ H9�4! �4[�� �&45 .

$) N
��* 1�f
# *# @��ML"# ��
 *# $+	 ��#& /�4)0 Zl�� 2�9

 �5�� a+B) ,	# �� .$B4	�
 �45
 @
�� /�&4� $�%&4d a-3�  �

 &(�  � N
��* 1�f
# �-3& K���� 
� $B	#* �5
 @
��  � �A^�

 $) 2�g�) ��4-C D
&48 $B4	�
 �45
 @
�� H9�4! �� ��#& .

I9 ,-Ym 
#  Y	69 H9�! �W�  r?� *# N
��* 1�f ��'4) 2�49K

@�B�H!�YL^9 �-F9# 6	�� 6-� c0 � �9 .�9�3#�2� $F45�9 

1� U-!� ,L5#� �� kY-M	�C 1�� ��
 
� �-M" $)&4F[ 2�	��

 $YS) � $MY) =�4L� 
� $B4	�
 �5
 @
�� <&d H9�! �[�� 
#�

 $) �&>��&5 .$) �J�0 *# #�3  )���� 
� /#&  4� 2�9 b4� 2#�4� 2�#

 �&F� @��ML"# N
��* 1�f
#  � /�-"
 .�9�3#� Ka��?) 
�2K1�4Y-� 

� p�
�IR30 =�4L� 
� $B4	�
 �5
 @
�� <&d H	#6�# �[�� 

$) �&> ��&5)<��E�.(U4-!� U47:# 
� $8&'4> 2�	�4�

$fP �4��	 $7X $MY) �JE 
� �9 .IJ4" �\��4	�F� �4)# ,4	#

 /T $B	#6�#�-: �g# �LB-� H9�! 
� �9 $B4	�
 �45
 @
�� <&d

 Q
�� 
� �&� a8�� 2�9 .,4	# *# @��ML"# �� /#&L� �	�5 ,	#���Y�

$fP a^� 
� �9  L��B-� 2�9 �4��	 �"� N
��* /�9�-C  � � .

�?)	 ^<��E�92��jU4-!�  4m�C#  4! �#� /�B4� 2�	�4�

 �� 
� �M48 ,4	# 2#�� �9�	�A-9 � �9�3#� $8&'> � $)&F[

  ��B) v�A	�? ��
 @
�4� 
� �4)# K�&4� #2D��4M �
#&4) *# �49$	

��C @�9�B)	#  ! �	D��M ,YS) �9$� 
#�-���&� 6)<��4E�.(

#��22#
#� p4�
� �3#� <�s) GCA $4YS) � $4MY) ��
 
� 
#�

 �&> =�L� 
� $B	�
 �5
 @
�� <&d H9�! �[�� � �&� 1
�Jm

 1�� ��
 
� �443#� ,44	#  44! $3�44� 
� K�44	��CGCA � �44As) 

S)$Y
#�4?) �PL4># � �5#� 2
#�GCA ��
 �� *# a48�� 

�-<�FL�# wr" 
� 6�%YS)$�&� 
#�)<��E �.(

6X *# a8�� �	�L�	
#�  	
� $B	#* �5
 @
�� �M8 h��

 ,-44�  44! �#� /�B44� ��
 �� �449 U443�fGCA � �9�443#� SCA 

44fP$^44� D��44M �449-44YS) 
�$
#�2)`�/`P< ( �
#� �&44E�

)<��E�92���(.I9,-4Ym � �4+-� �A^4� MSGCA/MSSCA 

/T $B	#6�#�-: �g# �LB-� IJ" # <�LY! 
� #
 �9 4	 /�B4� �M48 ,

�#� .#��L"#&	�" � �)
�)��(�-/T �g# t&� 6@
�� <�LY! 
� #
 �9

 #* �5
	B$2#� O�d p	 
� a30o×o�4Y��F9 � ���&F�  S3�r) 

/T $B44	#6�#�-: �4g# �LB44-� IJ4" Z44-?( ,4	# #  44� #
 �49 D�44Ag

�����"
 .!� �
�0��-U�4�	�2)&4F[ $ 4! �#� /�B4� �9�43#� 

GCA *# 1�� ��
 
� �9�3#� j�/��� p�
� �3#� 
� �j/�
�

*# 1
�Jm ��
 
� � 1�Y-� �3#���/o��4 p4�
� �3#� 
� ��/�

�L) N���! �3#� 
�-�"# �)<��E�92��j.(U-!� 2�	�4�

 $YS) � �As) $)&F[ �9�3#� 
#�2Y-� � N���! K1�IR30 �49 
� 

/T $B	#6�# �g# �LB-� �-F9# �\��	�F� ��
 �� �9�43#� 
� �492

$) 
&�6)�5�� .��
 *# @��ML"# ,	#���Y� �4� $YLA) $�P8# 2�9

 KHY	6C �4Y��) @
�� c�4eL�# *# a48�� $4A-!� G4)#&E 
� 2#

,	%94�6) 2�44F9  4� K
&4,4	% @#� 4944\	� 2�42#
#�  4! 2�

-Ym4'> ,48&L-4) $4$JE 
� K�Y5��4�# �45
 @
�� H	#64�

g�) $B	#*4� �9#&> �4�&.!�4U-'> 2�	��4$fP $8& 2�9

 $F5�9 ×1�M"-1�Y-� K� ×p�
� Kp�
� ×!4p�
� � N��� ×

IR30 YS) � �As) �JE 
� ��
 �� �9 
� 4$$7-3�  ! �&� 
#�

 /T $B	#6�#�-: �g# �-F9# �� 4�# 
� �944d H	#64@
�� <& �45


 8�� =�L� 
� $B	#*4fP ,	# *# a4$�"�9 .4E& ��4,4	#  4�  

!45
 @
��  44B	#* �4B-� $4d K�L4� @
�� <&45 �4�#� /�4#
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             6 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

��� 

�P× �P

�P× jP

�P× jP

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

�P�PjP�P�P�P

�
,
	�
3#�

$
fP


�9

*
o�/��

**
jo/

���

**
j�/�

**
��/�

**
`�/��**
��/��

ns
��/`�

ns
`�/��

**
j�/�

*
�j/�

**
�j/��

**
j�/j

** o/�

ns
j�/�

**
��/��

**
�j/`�

**
`�/o

ns
j�/`�

**
j�/�

**
o�/�

**
��/��

$
B
	�


�5



@

��

)
*�



(

**
`�/o�

**
`�/��

**
��/�

**
��/

���

**
��/�

** �/�

**
�j/j�

**
oo/��

**
�j/�

**
��/�

**
j�/�

ns
j�/`

**
�j/j

**
��/

���

*
`�/�

**
��/�

**
�o/�

**
j�/�

**
j�/��

**
�j/�

ns
`o/`

$
B
	#*

�5


@

��

)
*�



(

**
oj/j

**
��/

�`

ns �/��

**
�j/�

**
��/

���

** �/��

**
o�/

��

*
j�/��

ns
`�/��

**
��/��

**
��/o�

**
��/�

**
`�/��

**
��/�

ns
��/`�

**
�j/�

ns
`�/`

**
��/��

**
`j/�

**
o�/�

**
�o/��

��
^
)

Im
��

Q
��

�

)
$
L��
"

G�
�)

�L
)

(

ns
�o/`

**
��/�

**
��/

�j�

**
��/

�o�

**
��/

��

**
��/j

**
��/

���

**
��/

��

**
��/o

ns
oo/`

*
`o/�

**
��/��

ns
`�/��

**
o�/�

**
�j/�

**
��/

�`

**
��/

���

**
jo/��

**
��/

���

**
�j/

��

**
��/� 

&�
t�
M


# )
$
L��
"

�L
)

(

*
��/`

**
j�/�

ns
��/`�

**
��/��

**
`�/��

ns
��/`�

ns
�j/`�

**
`�/�

ns
��/`�

**
o�/`

ns
��/`�

**
��/�

**
`�/��

**
`�/�

**
`�/��

**
o�/`

**
�o/�

**
o�/��

**
��/`

**
�o/`�

**
��/`� 5

&>
<&

d )
$
L��
"

�L
)

(

**
o�/�

ns
��/`�

**
oo/�

**
j�/�

**
�j/o�

*
`�/�

**
�j/�

**
��/��

ns
`�/`

ns
�j/`

ns
��/`

*
��/�

*
�j/`�

*
��/�

ns
oo/`�

**
��/�

**
�o/j

**
�j/��

ns
��/`�

**
�o/��

**
��/��

�#�
S


�
 5

&>

 
&�

**
��/j

**
j�/

��

**
��/

��

**
`�/

��

ns
��/�

** �/
��

*
��/�

**
o�/��

**
��/��

**
��/�

**
j�/

�`

**
��/

��

**
��/

��

**
��/

��

**
��/

��

**
`�/j�

*
��/�

**
��/�

**
�j/

�j

**
��/j�

**
o�/�� �

#�
�#�

S


�
��

 5
&>

**
�j/`

**
j�/��

**
��/`�

**
��/�

**
��/`�

ns
��/`

**
`�/�

**
��/��

**
�o/�

**
��/��

**
�j/`

**
j�/`�

**
j�/`

**
j�/`

**
o�/`�

ns
``

�
/`

**
j�/`

**
��/`

**
��/`

**
��/`�

**
��/�� �#

�
�7
F[


�
L+
9

� )

,


(

ns
��

j
/`

**
��

�
/`�

**
��

�
/`�

**
��

�
/`

**
��

�
/`�

**
��

j
/`

**
�`

�
/`�

ns
`�

o
/`

**
��

j
/`�

**
��

�
/`

**
��

�
/`

**
��

�
/`

**
�`

�
/`

**
��

�
/`�

ns �/`�

ns
`j

�
/`

**
��

j
/`�

**
�j

�
/`

**
�o

�
/`

**
��

�
/`

*
`�

�
/` �
#�
<&

d

@&
Jf

2
#

)
$
7-)

�L
)

(

ns K
*

�
** :

$
YS
)�
-:

U
-�

 
�

$
YS
)�


#�
<�
FL
�#

w
r"


�

#�

�%
�

�
.%

�PK
�PK

�PK
jPK

�P
�

�P:
KN

��
�!

Kp
�

�
K1
�Y-
�K
$
F5

�9
1�
f

#U

-�
 

�
IR

30
1�

�
�Y
L^

9
�-
M"

.

*
`o/`�

**
��/`

ns
`�

�
/`

** �/`�

**
�j/`

*
`o

�
/`�

**
`�

�
/�

**
`�

o
/`

**
��/`�

**
`�/`

ns
`�/`

**
��/`�

ns
`�/`

**
`�

j
/`

ns
`�/`�

**
`o/`�

**
��/`

ns
`�/`�

ns
``

�
/`

**
`�/`

**
`�/`� �#

�
z

�[

@&
Jf

2
#

)
$
7-)

�L
)

(

 S
3�r

)�

&

)D
�M
8

��
?W

*.
-
�.
/0

�
��
 �


/1
78

)
G

C
A

(
�
E
�F

G
�
	�
?'
��

)
SC

A
(

9

�:
1/
;
��
�
2

��
@�
	�
?1
/�
��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             7 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

��� 

6P× 5P
6P× 4P
5P× 4P
6P× 3P
5P× 3P
4P× 3P
6P× 2P
5P× 2P
4P× 2P
3P× 2P
6P× 1P
5P× 1P
4P× 1P
3P× 1P
2P× 1P

6P5P4P3P2P1P

�
,
	�
3#�

$
fP


�9

*
�o/�

**
��/��

**
`�/�

**
��/�

**
j�/j�

** ��

**
o�/�

**
��/��

**
�o/j

**
��/�

*
o�/��

**
��/�

**
��/�

**
�o/�

**
��/o�

** ��

**
��/o

**
��/�

*
��

o
/`�

**
��/�

**
��/���5


@

��

$
B
	�



)
*�



(

**
��/��

**
j�/�

** �/��

** �/��

**
��/�

**
��/�

*
��

o
/`

**
��/j�

** j�

**
o�/o

**
o�/�

*
�o/�

ns �/`

**
`�/

���

ns
��

�
/`�

**
o�/��

**
��/�

**
��/�

**
��/o�

**
��/�

ns
jo

�
/`��5


@

��

$
B
	#*

)
*�



(

**
��/��

**
�j/o

ns
o�/`

**
��/��

**
��/��

ns
o�/`

**
��/

�`

ns
`�

j
/`

**
j�/j�

ns
j�/��

**
��/��

**
oj/�

**
��/j�

**
��/

�`

**
j�/j�

**
��/�

**
`�/j�

**
�j/��

ns
��/`

**
o�/�

**
��/j�

Q
��

�
��

^
) Im

��
)

$
L��
"

G�
�)
�L
)

(

**
j�/�

**
��/

��

**
o�/

���

** �/
���

**
`�/

��

**
�j/�

*
��/��

**
��/�

ns
��/��

**
�o/��

**
��/j

**
o�/

�`�

ns
��/`�

**
��/�

*
��/��

**
j�/

�o

**
��/

���

**
j�/��

**
o�/

���

**
�o/

��

ns
�o/`� 

&�
t�
M


# )
$
L��
"

�L
)

(

**
�o/�

**
��/`

*
�j/`�

**
��/��

**
��/��

ns
j�/`

ns
��/`�

ns
``

�
/`

ns
`�/`

**
��/�

ns
�j/`�

ns
��/`

ns
��/`�

**
o�/�

**
��/��

**
o�/`

** �/�

**
`�/��

ns
`�/`�

ns
��/`�

**
��/`� 5

&>
<&

d )
$
L��
"

�L
)

(

ns
��/`

**
��/��

**
��/�

ns
��/`�

**
��/j�

ns
��/`

**
��/�

*
��/��

ns
o�/`�

**
o�/�

ns
��/`�

**
��/�

**
o�/��

**
��/�

**
`�/��

**
�j/�

**
j�/�

**
`�/��

** �/��

**
��/��

**
��/��

>
�#�

S
 5

&  
&�


�

**
o�/�

** �/
�j

**
��/

���

**
��/

�o�

**
�j/��

**
��/

�o

*
�j/�

* �/�

**
�j/

���

**
��/

�`

**
�j/��

**
��/�

**
o�/j

**
j�/o�

**
�j/�

**
��/��

ns
��/`�

**
��/��

** �/
�o

**
��/

���

**
�j/� �

#�
�#�

S

 5
&>


�
��

**
�j

j
/`�

**
��/��

*
��

�
/`

**
�o/�

*
��

�
/`

ns
`�

�
/`�

**
��/`

**
j`

�
/`

**
��/�

**
j�/��

**
��/`

*
��/`

*
��/`

ns
`�

�
/`�

**
�`

�
/`�

**
��/`

**
jo/`�

**
o�/`

**
��/�

**
��/��

**
�j/`� �#

�
��
+7
F[


�
L+
9

�

)
,


(

**
��/`�

**
�j

�
/`�

ns
`�

�
/`�

**
j�

�
/`

**
j�

o
/`�

**
j�

�
/`

**
��

�
/`�

**
��

j
/`

**
��

�
/`�

**
��

�
/`

**
��

�
/`

**
�j

�
/`

**
��

�
/`

**
�`

�
/`�

**
�o

�
/`�

**
`�

�
/`

**
��

�
/`�

**
j�

�
/`

**
��

j
/`

**
��

�
/`�

ns
`�

�
/`@&
Jf

 �
#�
<&

d
2
#

)
$
7-)

�L
)

(

ns ،
* و

** :
ي
معن
ير
غ
ب
رتي
هت
ب

ي
معن

و
دار

ال
تم
اح
ح
سط

در
دار

5%
و

1
.%

1P،
2P،

3P،
4P،

5P
و

6P
س،

دو
كا
ك،

رف
د
ام،
بين
ي،
شم
ها
ام
رق
با

رتي
هت
ب

IR
30

دم
و

ند
ست
ه
يد
سف

.

ns
`�

`�
/`�

**
��

�
/`

*
`j

�
/`�

**
��

�
/`�

**
��

�
/`

**
��

�
/`�

**
�j

�
/`�

**
�`

o
/`

**
`�

�
/`�

**
`�

j
/`

ns
`�

�
/`

**
��

�
/`�

ns
`j

�
/`

**
`�

�
/`

ns
`�

�
/`

**
`�

j
/`�

**
��

�
/`

ns
``

�
/`�

**
`j

�
/`

ns
`�

o
/`

**
��

�
/`�@&

Jf
 �#
�
z

�[
2
#

)
$
7-)

�L
)

(

 S
3�r

)�

&

)D
�M
8

��
?W

H.
-
�.
/0

�
��
 �


/1
78

)
G

C
A

(
�
E
�F

G
�
	�
?'
��

)
SC

A
(

9

�:
1/
;
��
	#
$
2

��
@�
	�
?1
/�
��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             8 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

��o 

�P× �P

�P× jP

�P× jP

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

�P× �P

jP× �P

�P× �P

�P× �P

�P�PjP�P�P�P

�
,
	�
3#�

$
fP


�9

*
j�/��

**
��/��

**
j�/�

��/`

�o/��

o�/�

* �/��

��/�

**
��/�

o�/��

*
��/��

��/�

**
�o/�

o�/��

o�/�

`�/�

�o/`�

*
oj/��

*
jo/�

��/`�

�j/`��5


@

��

$
B
	�



)
*�



(

**
j�/��

**
��/o�

**
��/�

**
��/��

`�/��

**
`�/�

**
�j/��

��/�

**
�j/�

oo/`

**
��/��

��/`�

**
�j/�

�j/��

��/�

**
`�/�

��/`

** o/��

jo/�

j�/��

�j
�

/`�5


@

��

$
B
	#*

)
*�



(

**
��/�

��/�

��/��

**
��/

�`

**
��/

�`�

��/j�

j�/�

�/��

jj/�

`�/j�

�o/�

��/��

�o/�

�o/��

o�/�

��/��

�j/j

��/��

*
o�/�

��

��/��

Im
��

Q
��

�
��

^
) )

$
L��
"

G�
�)

�L
)

(

**
��/��

**
�o/��

**
�j/�

��/��

��/`

��/��

**
��/

���

**
��/

�`

**
��/�

�j/�

j�/��

j�/�

j�/`�

**
jo/��

*
��/j

�o/�

�o/��

`�/��

*
�j/j

**
��/��

��/�

 
&�

t�
M


# )
$
L��
"

�L
)

(

o�/`�

jj/`

j�/`

o�/`

�j/`

`�/��

��/`�

``
o

/�

�/`�

�/`�

`�/`

��/`

j/`�

o/`�

��/`

`�/`�

��/`�

��/`

��/`

��/`�

`�/`

 5
&>

<&
d )

$
L��
"

�L
)

(

*
`�/�

��/�

��/`�

**
��/�

**
��/��

�/`��/`

��/`�

�/`

j�/��

��/`

��/`�

o�/`

jj/��

��/�

��/��

oj/`

��/`�

*
`j/�

��/`�

�o/`�

 5
&>

�#�
S

 
&�


�

*
��/��

��/��

j/��

**
��/

�`�

o�/j

��/�

��/`

*
��/��

**
��/��

��/��

��/
���

**
j�/

��

**
��/

��

**
jj/

�`

**
��/�

��/�

�/�

*
`j/�

��/��

**
�o/o

**
��/

�����
 �
#�
�#�

S

 5
&>


�

**
o�

j
/�

**
��/`

**
`�

�
/��

**
��/`

**
��

�
/`�

��
�

/`

**
��/�

**
��/�

**
��/`�

*
j�/`�

*
j�/`

**
�o/`�

�/`

**
��

�
/`

��
o

/`�

**
��

�
/`

** �/`

`o/`�

�/`�

**
j�/`

**
jo/`�


�
 �#
�
��
+7
F[


�
L+
9

)
,


(

��
j

/`

��
�

/`

�`
�

/`�

`�
�

/`

��
�

/`�

`�
j

/`�

`�
�

/`�

`�
o

/`�

`�
�

/`

`�
o

/`

��
�

/`

�o
�

/`�

�`
o

/`�

`j
�

/`�

`o
�

/`

`j
o

/`�

��
�

/`

`�
�

/`

``
�

/`�

**
�`

�
/`

`�
�

/`

 �
#�
<&

d

@&
Jf

2
#

)
$
7-)

�L
)

(

*
�

** :
$
YS
)U

-�
 

�
<�
FL
�#

w
r"


�

#�

�%
�

�
.%

�PK
�PK

�PK
jPK

�P
�

�P:
KN

��
�!

Kp
�

�
K1
�Y-
�K
$
F5

�9
1�
f

#U

-�
 

�
IR

30
1�

�
�Y
L^

9
�-
M"

.

`�/`�

`�
�

/`�

*
`�

j
/`

`�
�

/`�

�`
�

/`

`�
�

/`

`�/`

`�/`�

`�
j

/`�

``
j

/`�

`�
�

/`

`�
�

/`

``
�

/`

`�
�

/`

`�
�

/`�

`�
�

/`�

`�
�

/`�

`�
�

/`�

`j/`

`�
�

/`�

`�
�

/` �#
�
z

�[ @&
Jf

2
#

)
$
7-)

�L
)

(

 S
3�r

)�

&

)D
�M
8

��
?W

P.
-
�.
/0

j
N
SG
��

��
�M

�
��
 �


/1
78

)
G

C
A

(
�
E
�F

G
�

)
SC

A
(

2
��

��
"
E
	>

��
��
	:
S�
�	
�9


�:
1/
;
��
	#
$
�
��
�
k
	�

t-s
tu

de
nt

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                             9 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

��� 

! $�%&d /�+)# #
 @�
��� �#&) �LB-� c�E � @�� $) �	�� K�*�"

 Q
�� ,	# *# ,	#���Y� �4J�0 p4-+M <�4� 
� =�4L� HY	6C � �9

$) ��4+7F[ I-?L^4)�-: H	#64�# � �M48 ,	# �&AJ� 2#�� /#&

  )���� 
�  �#�  � 2�9 �&4F� @��ML4"# 2�#b� .�?) 4	 �49�
�0��  ^2

�B4� $B4	#* �5
 @
�� 2#�� ��
 �� *# a8�� 4�  4! �#� /-,


#�?)GCA �SCA ̂ 4� �
&4) 
� ��
 �� *# a48�� -
�2*#

4fP � �9�3#�$4YS) D��4M �49$
#�2)`�/`P< ( �
#� �&4E�

)<��E�(@
�� 2#�4�  4! 2
&4d /�4F9 D��4M ,	# a-3�  ! K

�
 �5
	B$
� �9�43#� �*
# /�B� �
#� �d�>  � �5 /�-� 6-� 

) 1
�Jm ��
 
�  d&��) 2�9�
�0��$���5.

D#�g#GCA � �9�3#� SCA $fP Im�� Q�� wr" 2#�� �9

 <��E 
��92��j�"# @�5 @�#� /�B� .1� � 1�Y-� 1�f
# �-M"

 2#
#�GCA $YS) � �As) $) � ���&� ��
 �� �9 
� 
#� �Y�#&

  )���� 
� =�L� Im�� Q�� wr" H	#6�# 2#��  � 2�9 �
&) 2�#b�

 ���-C 
#�f @��ML"# .�X�0 *# &R[ p	 /#&Y[  � Im�� Q��  ! $	

$4) ���4� 
�  �#� /�5 ��  7��) 
� @�YY! 6LY"&L� <�S� K�45��

 
�! /0 ���^) H	#6�# ,	#���Y�#H	#64�# #
 G��4Y) *# @��ML"# $	

 $) I-?L^) �-: 
&d  � � @�#�  �#� ��+7F[ H	#6�# UE&) ��#&

���C .1�4Y-� $4fP ×2#
#� p4�
�SCA $4YS) � $4MY) 
#� 
�

 $3�4�
� K�&� 1�� ��
 �9�43#�  4!22#
#� $4fP ,4	# GCA 

YS) � �As)$���&� 
#� .3�-# a	$) D��M ,<�LY! �d�>  � ��#&

 /T $B	#6�#�-: �g# i"& �M8 ,	# $+-L�T 2
&4d  � K�5�� �9

 �g#
�  ! �+-� �A^� � $8&'> 2�	��)o(�LB4-� IJ4" 64-�

 /T $B	#6�#�-: �g# 	# <�LY! 
� #
 �9 ���4"
 D�4Ag#  4� �M48 ,

)<��E�92���.(�4L�  ^	�?)	��
 *# a48�� ��492� 1�� 

�C 1
�Jm	M- W�P) a��f D��M  m �C#  ! �#� /�B� kY 
� 2#

 �
&4) �4Ym 6E  � �)# K�
#� �&E� ��
 �� 
� �9�L)#
�� �
�0��

#	D��M ,YS) �9$���&A� 
#�)<��E�.(

6X *# a8�� �	�L�	
#�  	h�� �4YA) ��  &� t�M
# �M82

,-�  ! �#� /�B� ��
 �� �9GCA � �9�43#� SCA 4fP $�49

 ̂ � D��M-YS) 
�$
#�2)`�/`P< ( �
#� �&E�)<��E�92��

�.(I9,-Ym �6� �4+-� �A^4� 4	 4� p4	� pMSGCA/MSSCA 

)�F *# �%��$IJ4" @�4Y9� /�B4�  4! �&�  S3�r) �
&) D�M8 

/T $B	#6�# �g# �LB-� # <�LY! 
� �9	) �M8 ,$�5�� .�FS� @�#*

 /#
�+F9 �)�(�-t�4M
#  ! �#� /�B� Z-?( ,	# �	�L� �Y��F9 6

g. �(  &�-/T $B4	#6�#�-: � $B4	#6�# �g# �� �
#� 
#�4f �49

 /#
�+F9 � �&F())��(/T $B	#6�# �g# �LB-� IJ" 6-� 
� #
 �49

 �L� ��  ! ���&F� �
#6C  &� t�M
# <�LY! 
� �4n�� Z4-?( �	

 �&� �L"#
 p	 .!� �
�0��-U��	�2)&F[ $ ! �#� /�B� �9�3#� 

� N���! Kp�
� 1�f
#IR30 #
#� 2GCA MY) $4YS) �$
� 
#�

 ���&� ��
 �� �9)<��E�92��j(2%�4� a-^4��L� ,-A)  !

 )���� 
� @��ML"# 2#�� �J�0  � 2�9 #�� 2�#b�2L"� -��$C  �-/�9�

 @�&! �� �4"# .1� � 1�4Y-� 1�4f
# Ka4��?) 
� 2#
#� �-M4"GCA 

$YS) � �As) #64�# �4[�� � ���&� 
#�	=�4L� 
�  4&� t�4M
# H

a8��K�5 �Y9#&> .�M48 ���4� 
� $9�4&!��  4! $	�X�0 *#

 $) 
�F5  � $�&7r)  4� �4)��?) � @6-��+) �5#��� 2#�� � ��


  4� K�YL^49 U4"�Y) 
�-^� @�&!�� 1�f
# $C�-�#&> U4-� ,4	#

 $fP ,	# *# @��ML"# �� /#&L� �	�5 a^� 
� �9 L��B-� 2�9  4� �4

 ���	 �"� �LF! t�M
# �� $��9�-C .�4Y��F9  4&� t�4M
# �M8

 �
 �5
 @
��	B$#* �	B$�M48  47FE *# $�
�0�4�  4! �&4� 

�9�L)#
��2g. �( /0 -K�4��C 
#�f @��ML"# �
&) ��
 t&� �


&d  �20�� D��4M  4! �49�
�2��
 *# a48�� �492� 1�� 

�C 1
�Jm	M-^� �
&) 
� kY-
�24fP � �9�3#� *# $�49K^4� -
�

*	YS) vP)�! � ��$�&� 
#�)<��E�.(

^� 1
�Jm � 1�� ��
 �	�L� K 5&> <&d �
&) 
�- ��B) 
�

 �9�
�0�� D��M �249 �
&4) 
� a48�� -�4	� �9�43#� *# p

fP$YS) �9$�&A� 
#�)<��E�.(F5�9 1�f
# ��
 �� �9 
�$

#
#� N���! �2GCA MY) $YS) �$1�f
# � 
#�IR301� �M"-�

#
#�2GCA44YS) � �44As) $�44��&� 
#�)<��44E�4492��j.(

I9 ,-Ym fP $�92$F5�9 ×1�Y-� Kp�
� ×N���4! Kp�
� ×

1�M"-� �IR30 × 1�M"-#
#� ��
 �� �49 
� �2SCA �4As) 

YS) �$�&� 
#� 
&d  � K��2)  !$a^� 
� /#& *#  L��B4-� 2�9

 $fP ,	# ,4	# � c�4eL�# #
 U4"�Y)  45&> <&d �� $��9�-C �9

�&F� �-As a8�� =�L� 
� #
 �M8.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                            10 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

��� 

D#�g#GCA �SCA 
�  4&� 
�  45&> �#�S �M8 2#�� 

<��E�92��j�"# @�5 @�#� /�B� .1�4f
#IR30 1� ��-M4"

 2#
#�GCA $YS) � �As) #  4� K�4��&� ��
 �� �49 
� 
#� 4	 ,

 &� 
�  5&> �#�S H	#6�# <�?L�# a-^��L� �9�3#� ,	#  ! 1&JM)

 �YL^9 #
#� �&> =�L�  � #
 .�#�4S  4m�9  4! ,4	#  4�  4E& ��

  �#� �#�S K�5�� �LB-�  &� 
�  5&> � @�45 �LB4-�  4&� 
� �9

 #� 
� /0 <�4A��  4� �  &� ��#� 
� ��+7F[ ,	#���Y� wr4" �4�

 $) �9�3#� ,	# *# #�3 K���	 �9#&> H	#6�#  4)���� 
� /#&4 2�49

 � Q
��  � /�-"
 2#�� 2�#b� �&F� @��ML"# %�� ��+7F[ �� 2�9 .

fP$�92$F5�9 ×F5�9 Kp�
�$×IR30 � K-1�Y ×1�M"-� �

N���44! ×IR30�44-#
#� ��
 �� �449 
� 62SCA � �44As) 

YS)$���&� 
#� .�?) 
�	 ^��
�92�C 1
�Jm � 1�� 	M-*# k4Y

 �L� K &� 
�  5&> �#�S �W�	vP)�4! �
&4) �Ym 6E  � a8�� �

�&�  ��B) .D��4M �4JY �4924YS) $
� �&4E&) 
#�GCA �43#� 


� � p�
�SCA fP $�92p�
� ×IR30 p�
� K×1�M4"-�

�IR30 × 1�M"-�&� �.

6X *# a8�� �	�L�	
#�  	�  �#� �#�S h�� �4�  45&> 
� �

�44YA)2,-44�  44! �#� /�B44� ��
 �� �449 GCA � �9�443#� SCA 

44fP$^44� D��44M �449-44YS) 
�$
#�2)`�/`p< ( �
#� �&44E�

)<��E�92���.(I9,-Ym �g#
� �4�	�2KMSGCA/MSSCA �

#  ! �#� /�B� �+-� �A^�	g. �( �M8 ,-�4g# t&4� �� �49 �

#6�#	B$: �-#6�# �	B$/T�
#� 
#�4f �9 .�M48  4! $	�4X�0 *#

 ��4+7F[ $78# 2#6E# *# $+	 /#&Y[  �  5&> 
� ��  �#� �#�S

 $4) H	#6�# I9  �#� ��+7F[ /0 H	#6�# �� � @�&�  �#� #�43 K�4��	

 4� �-g.4 �M48 ,4	# H	#64�# �
&) 
� $�P8# 1#�f#  �&C�9  

�5#� �9#&> ��+7F[ H	#6�# �� $	#6" .#  �  E& ��	,I4f
  !

� �449 
� p44�
�#
#� ��
 �2GCA44YS) � �44As) $K�&44� 
#�

 $) ,	#���Y� # *# /#&	 �#� �#�S @�Y9� �&AJ� �3#� /#&Y[  � If
 ,

 )���� 
�  5&> 
� ��  � 2�9 �&4F� @��ML4"# 2�#b4� .�P4> �4�

 �5
 @
�� �Y��F9  5&> 
� ��  �#� �#�S K &� 
�  5&> �#�S

�
	B$#* �	B$K &� t�M
# �	+$�	*# �4\ �M48 $ 4! �&4� 

�449�
�0�� D��44M2^44� 
� ��
 �� 
� /0 *# a448�� -
�2*#

YS) �
#&)$�&� 
#� .3�� 
�$�C 1�� ��
 
�  !	M-Kk4YGCA 

F5�9 If
$MY) $YS) �$4YS) � �As) N���! If
 � 
#�$
#��

1
�Jm ��
 
�GCA F45�9 If
 $4YS) � �4As) $I4f
 � 
#�

 4MY) N���!$4YS) �$�&4� 
#� .I49 4Ym,-R4S� 
� $�
#&4) *# 

�)P[GCA 	�SCA ��
 �� 
� 	4� �PL4># �4)# K/�^4+-,

��?)	^4� ��
 �� *# a48�� �-* 
� 4	 4YS) vP)�4! � ��$�&4� 
#�

)<��E�.(

�L�	6X �	
#�  	^4� D��4M  �#� ��+7F[ h��-4YS) 
�$
#�

44�-44fP � �9�443#� ,$!� �44W� *# #
 �44944-U�44�	�2)&44F[ $�

8&'>$�#� /�B� )<��E�92���.(@�P4[  ��4g# �� �49 K

#6�#	B$: �-#6�# �	B$/T� IJ" �)# �9-: �g# �LB-#6�#� 4	B$
�

# <�LY!	"
 D�Ag#  � �M8 ,-�.�)
�45 � p-45&	�!)�o(�4-6

: �g# �LB-� IJ" Z-?( ,	# �Y��F9-/T $B	#6�#� �
#64C #
 �49

 ��
 � ���&F�Q
�� �� $YLA) 2�9�-C2P48# 2#�4� #
 ,4	# O

���#� ��JYB-� �M8 ./#
�+F9 � &-!�9 Ka��?) 
�)��(1�4X�# ��

 2#� $fP p	 ,-� a30�U4-!� $��4	*
# � ���4� I4f
 2�	�4�

 
� #
 $B4	#6�# �4g# �LB4-� IJ4" �n�� Z-?( �P> �� K1�f
#

 ���#� /�B� ��+7F[ <�LY! .�L�	# *# a8�� �	�#� /�B�  S3�r) ,

� 1�4Y-� � $F5�9 1�f
#  !#
#� ��
 �� �49 
2GCA � $4MY) 

$44YS) 2#
#� N���44! � p44�
� 1�44f
# � 
#�GCA � �44As) 

$YS) <�4?L�# �4-7��f �9�43#� ,4	# U4-� ,4	#  � � ���&� 2
#�

 ��
#� #
 �&> =�L�  �  �#� ��+7F[ H	#6�#)<�#�4E��j.(�4�

 K�YL^49 <&'4() H	#64�# <�4A��  � /#*
��B!  ! ,	#  �  E&

I9 ,-Ym & �� *�
 �45
 � 2*
��B4! G��Y) 
� �	��()  �  E

 $4) �4J�0 *�-� �
&) 2#�: ,-). K�-SFE /�6�# Z4	�d *# �4�#&

 ��4-C 1�4X�# wr4" ��#� 
� <&'() H	#6�# .,4	# *# ,	#���4Y�

 $) �9�3#�  )���� 
� /#&  � 2�9 �4� 2�9�4	�A-9 �-3& 2#�� 2�#b�

 	#64�# 
� 2�g�) 1�C � �&F� @��ML"# %�� ��+7F[ ���4� �4-3& H

�5#��� .I49 ,-4Ym $4fP K1�4Y-� 2�49×1�p4�
� � �-M4"×

1� 2#
#� ��
 �� �9 
� �-M"SCA $YS) � �As)  ! ���&� 
#�

 a^� 
� /#&L� �	�5 $4fP ,4	# *#  L��B-� 2�9 �49K�4� $��49�-C 

�4-As a48�� =�4L� 
� #
 �M8 ,	# � c�eL�# #
 %�� ��+7F[

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                            11 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


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

�j` 

�&F� .�  �#� ��+7F[-6	+$�	�M8 *# �\$g.4 �4(  ! �&� -�

!� �
�0�� 
� @��ML"# �
&) ��
 t&�-U��	�2�4��C #�4f �49

)<��E�.(I9,-Ym R4S� $W� 1�4f
# *# 4-�IR30 #
#� 2GCA 

YS) � �As)$���&� 1�� ��
 
� 
#�)<��E�(3�4� 
� K$ 4! 

GCA #	MY) 1
�Jm ��
 
� If
 ,$4YS) �$�&4� 
#�)<��4E

j.(P[  �@�fP K$�92F5�9 $×IR30 � K-1�Y ×IR30 p4�
� K

×IR30 N���44! �×IR30#
#� 2SCA44MY) $44YS) �$
� 
#�

 /0 �P> ��  ! ���&� 1�� ��
SCA #	4fP ,$��
 
� �49

YS) � �As) 1
�Jm$�&� 
#�.

U-!� @&4Jf  �#� <&d �M8 2#�� �9�3#� $)&F[ 2�	�� 2#

 *# kY-M	�C 1�� ��
 
���j/`�If
 
� IR30 �4 �j�/`
�

*# k4Y-M	�C 1
�4Jm ��
 
� � KN���! If
���/`�I4f
 
� 

IR30 �44 j��/`�&44� �44-�L) N���44! I44f
 
� .U44-!� 2�	�44�

Q
�� $8&'44> *# 1�� ��
 
� 644-� �449���/`�$44fP 
� 

$F5�9×� p�
� ���/`1�Y-� $fP 
� ×��
 
� � p4�
� 

*# 1
�44Jm�`�/`�445�9 $44fP 
� $F×�44 p44�
� ���/`
�

1�Y-� $fP×�5#� /�"&� p�
� )<��4E �492��j.(1�4f
#

 Q
�� � N���! � p�
� p4�
� 2�49 ×p4�
� � N���4! ×

1� U4-!� *# U4-�  4� k4Y-M	�C 1�� ��
 
� �-M4" 2�	�44�

 $YS) � �As) $8&'> � $)&F[ @�4J� �M8 ,	# 2#�� 
#� �4Y)

 ���&�)<��E�.(d  ! $	�X�0 *# IJ)  �#� <& �-8&'4> ,	�

  �#� 2�9�x �-M-! I4J) D�M8 *# 2�Y7�  �#� � @�&� ���� 
� �9

 ,4	# #�43 K�"# /0 2
�X �F-f H	#6�# � ���� 2�Y^�
#*�� 
�

 @�4J� 
� �M48 ,4	# �&4AJ� a-^4��L� 2#
#� 1�4f
# �44g# *# 2�4-C

 /T $B	#6�# $) �9�Y5�� .D#�g# �PL>#GCA �SCA *# a8�� 

��
�92��$4YS) �
#&) �s!# 
� �M8 ,	# 2#�� 1
�Jm � 1
#�

 �4��&� �L"#
 p	 
� v�A	�? � @�&A�)<��4E�.($4fP �4s!# �49

 2#
#�SCA$44YS) � $44MY) �44g# H44?� �\��44	�F�  44! �44��&� 
#�

B	#6�#�-:4/T $JE 
� �944Jf  4�#� <&d H9�! �4@&$4) 2#-

�5��.

@A�S5 /�; 

�L�	6X *# a8�� �	#�  2a30 �×���
  � ���� 
� �4921�� 

�C 1
�Jm �	M-�
 �45
 @
�� D�M48  4! �#� /�B4� kY 4	B$K

 4�#� <&4d �  4&� 
�  45&> �#�4S K 5&> <&d K &� t�M
#

@&Jf#2�-g. �( �LB-#6�# �g# �	B$/T3�� 
� K��
#� 
#�f �9$

#* �5
 @
�� D�M8  !	B$��  �#� �#�S KIm�� Q�� ���^) K

+7F[ K 5&> 
� @&Jf  �#� z�[ �  �#� ��#2�-<�LY! �( �LB

 : �g#-#6�#�	B$/T) �9$�Y5�� .��
  ^	�?)�921
�4Jm � 1�� 


#� �A^�  ! �#� /�B� kY-M	�C	h��GCA h��4	
#�  � SCA 

� �A^� �-^� �
&) 
� �+-
�2� 1�� ��
 
� D�M8 *# -*# �LB

 ) 1
�Jm ��
$�5�� .!� �
�0��-U�4�	�2)&4F[ $�43#� � �9

8&'>$fP $� ��
 �� *# @��ML"# �� �9-^� �
&) 
� 6-
�2*#

D�M8�Y��) �
 �5
 @
�� 	B$#* �4	B$�#�4S K 4&� t�4M
# K

4YS) � D��ML) vP)�!  �#� ��+7F[ �  5&> 
� ��  �#�$�&4� 
#� .

) �W�  �$#��  ! �"
2!� �
�0�4� 4-U�4�	�2*# @��ML4"# K�49

&44Y� �*
#-�$S) �9�443#� 44-L44"
� /#�44Ym 
�$K�445�A� *44	 #�

!�-U��	�2��#& 1&JM)  �$	!� -/T U�92	�4� If
 p4	p

	�#�S �2� 1�f
# *# 	fP 1�X�# *# h�  ! �"# �\$@�9�B4) �

) =�L� D�M8$� /0  � /#&$aAf �9�3#� �*
# *# @��ML"# � ��� 

4fP  �&C �9 1�X�# *#$!� �4-�E U4	/T �/#�4Ym ��
 �49

(8-($�-�^.?[  �-kY-M	�C @�)�`(��
 6-� � p4	 2�49

 $4) I9#�4� #
 $r	#�45 K�YL^49 �9�3#� a)�5  ! ��  4! �4�
�0

 U-!� �
�0�� 2�	�4� 
#� � �49 4	 �Y45�� U4	
# 2#
#� �4J�0 h�� .

,	#���Y� $)�? � w-(48 �
�0�� I-9#&e� �C#  ! �MC /#&	v�4A

f�-?$U-!� /#6-) *# 2�	�� J�0 h��	
#� � �9 a4F[ t&4� 6-� � �

/T G4�
 ��
 v%�4FL�# KI-45��  L45#� D�M48 @�YY! <�LY! 2�9

2#� a30)k4Y-M	�C 1
�Jm ��
 (��
 �	�4" �4� �4-(E
# �49

�
#� .��d *#$ Y	69 � /�)* 
� $	&E  ��8 �W� *# a�#�) � �9

 @��" $�A"�() � � 4- 2#� G4�
 ��
 6U4"�Y) a430 �	�4" *# �4

��
 �"�9.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

                            12 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html


-�./0 ��	1��� 2�� 31/� �� 45/� �	6�� /178 9
�:1/; ��	#$ � ��� 	� 

�j� 

��YK�	l�

#	�� *#  3�?) ,	/�"�Y5
�!  )��$p4F! �� � @�5 =#�eL"# �5
# 

3�)$C @�\B�#� -�"# @�5 1�X�# /P .I9,-4Ym 4F7[ U4rf *# $

*
��B4! @�+B4�#� 
� �?L^) 
&B! ����24C @�\B4�#� - 4� /P

D�[�^) �d�>�92�#�
�f /#�#�� $)$���C.

��	
� ���� ��	:S�� 

�.
 K�#*0 .��oo.U-!� �
�0����
#& � 2�	� 2#� ��
  � ���� 1�f
# 
� $M-! � $F! D�M8 2�	�� a430 ./�4	�� $4"�Y5
�!  4)��

�5
#2*
��B! 1&7[ @�+B�#� KK/P-C @�\B�#�.

�.2 K1�)# .����.DP: �[#
* .*#�-5 @�\B�#� �B� 6!�) .*#�-5.

�.1 K2�LB3�m $Y-^� .���` ./T �g# �
�0�� U-!� �-7��f � �9 $4F! D�M48 2�	�4� 
� �4-M-! @�4YY! ,-4-S ����4�./�4	��  4)��

�5
# $"�Y5
�!*
��B! 1&7[ @�+B�#� K2K/P-C @�\B�#� .

j.� K�&��-!.t.��o� .U-!� �-7��f $"
�� ���� 
� IJ) D�M8 *# $RS� $\L^AF9 � h	*��L9 �
�0�� K2�	�� .D%�4?) @�4-+m

/#�	# D��A� OP8# � �[#
* @�\Y! ,-FB5 K�����K
&	�J5 �^7��� K/#
��*�) @�\B�#�.

�.} K@�#* �FS�.t.O K.
 K&7�#�� $��e"�A[ .1 � $��).t.$�#�6	 .��o� .U-!� �-7��f � t&Y ,--S 
� $4F! D�M48 2#�4� 2�	�4�

���� ./#�	# D��A� OP8# � �[#
* @�\Y! ,-FB5 D%�?) @�-+m K������^7��� K/#
��*�) @�\B�#� K
&	�J5 .

�.
 K�#b��Y9 .��oj .U-!� �-7��f �
�0�� � p-L�T ���� $F! D�-8&'> *# $>�� 2�	��)Oryza sativa L. .( /&4L	*  47X)K���:

�������`���.

7. Baker, R.J. 1978. Issues in diallel analysis. Crop. Sci. 18: 533-536. 
8. Caraus, V. 1970. Studies on the combining ability of some varieties and lines of rice. Lucrari Stiintifice Institutul 

Agronimic Timisoara Agronomie, (English Abstract). 13: 559-567. 
9. Griffing, B. 1956a. A generalized treatment of the use of diallel crosses in quantitative inheritance. Heredity 10: 31-50. 
10. Griffing, B. 1956b. Concept of general and specific combining ability in relation to diallel crossing systems. Aust. J. 

Biol. Sci. 9: 463-493. 
11. Haque, M.M., M.N. Faridi, C.A. Razzaque and M.A. Newaz. 1981. Combining ability for yield and component 

characters in rice.  Indian J. Agric. Sci. 51 (10): 711-714. 
12. Hayman, B.I. 1954. The analysis of variance of diallel tables. Biometr. 10: 235-244. 
13. Hayman, B.I. 1954. The theory and analysis of diallel crosses. Genet. 39: 789-809. 
14. Jinks, J.E. 1954. The analysis of continuous variation in a diallel cross of Nicotiana rustica varieties. Genet. 39: 767-

788. 
15. Jinks, J.L. and B.I. Hayman. 1953. The analysis of diallel crosses. Maize Genet. Coop. News 27: 864-881. 
16. Kang, M.S. 2003. Handbook of Formulas and Software for Plant Geneticists and Breeders. Food Products Press and 

The Haworth Reference Press Inc., New York. 
17. Kaushik, R.P. and K.D. Sharma. 1988. Gene action and combining ability for yield and its component characters in 

rice under cold stress conditions. Oryza 25 (1): 1-9. 
18. Mahmood, T., G. Shabbir, M. Sarfraz, M. Sadiq, M. K. Bhatti, S. M. Mehdi, M. Jamil and G. Hassan. 2002. 

Combining ability studies in rice (Oryza sativa L.) under salinized soil conditions. Asian J. Plant Sci. 1 (2): 88-
90. 

19. Pooni, S., J.L. Jinks and R.K. Singh. 1984. Methods of analysis and the estimation of genetic parameters from a 
diallel set of crosses. Heredity 52 (2): 243-253. 

20. Sharma, R.K. and S.C. Mani. 2001. Combining ability studies for grain yield and other associated characters in 
basmati rice (Oryza sativa L.). Crop Improv. 28 (2): 236-243. 

21. Verma, O.P. and H.K. Srivastava. 2004. Genetic component and combining ability analysis in relation to heterosis 
for yield and associated traits using three diverse rice-growing ecosystems. Field Crops Res. 88: 91-102. 

22. Wright, A.J. 1985. Diallel designs, analysis and reference populations. Heredity 54: 307-311. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

43
.1

2.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
8-

08
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dorl.net/dor/20.1001.1.22518517.1387.12.43.12.0
https://jcpp.iut.ac.ir/article-1-827-en.html
http://www.tcpdf.org

