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

��� 

-�� ��	.��/ ��01 
	� 2�3�45 
6
�0��� �78 9�:�3 ��	3 ;.�<3 �/ ��	%&�/ 	� /��= 
	� 

����� >�	�*� �?� 
6#� �*

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

�6�@$ 

-�� �/ �A. 9�:�3 ��	3 ;.�<3 �� �B �/ ;= C�/ �0�D&� 6
$ 
�	�B ;.�<3 
	� B 
/0� �/�3;!�8 ;.�<3 �/ "E	? F.	&4 CGE ���� 
/

�� 4 ��	%&�/ .��01 CGE I;�J	7� K./ �� -�� 
6
� ;!�8 ;.�<3 L�&:� 
	� -�� ;.	M 0� 
/ ��/� ��0N= ��/64	&N�/ LN�&:� 
	� � 	N�

 6
&�01 �/0O ��	.��/ ���� 9�:�3 ��	3 ;.�<3 	� ;�E	� P�	%&� 
	��	��� .���/ F.	&4 6�.Q3 
/0� K�
$T2&� PRNM IS
��CCC ;N.�<3 �

6.�01 ��	%&�/ �0�D&� 6
$ T4	.�/� .I��U
� K.6�,V��� W0� XJ	O �� /��= 2�3�45 P	NY�YG3 ;Z�[� �� �/0A3 ;� 	� ���	\3 "�	= 
	�

 ���= F40�)C!� (�	� ��,]^*+,_ � 646! C�= *_CN�01 �/0NO ��	N.��/ ���N� 	N#4B �� C%E .�=�N�� W0N� T4	N.�/� ;N.�<3 

R&8/ �
�� `2�3�45 K�� /� 
�/� �/� �	�N4 ;N�J	7� ���N� P	%E ;��= 0U4 �/ 	� .2N�3�45 K�N� K�a4	N�� ;ZN.	Y� ;N= �/� �	�N4 �N�4 	N� 

2�3�45Hyola401 2�3�45 0.	� �/ 030� �6! ���0� P	%E �/ 
�	�Z� � ;4/� �0A� � 0U4 �/ ��� 	� .� �b�3�N
� P/0N��D3 X.0Nc ���/0N�

 =/ ;= �/� �	�4 �b�3�45 �� C�� d �� 
�	.� e�
3 
/�/� P	%E 0f6
!	� .�/ 0N&#� �N�6��O/ ;�E	� �	��� ;= �/� �	�4 9�:�3 ��	3 ;.�<3

 ��01 � ��� ;�E	� 
	��	��� 0.	� ;� �B g	�/ 0� ����7� 
6
� 6�B C�� .��-�� �	 3 K�
$ ��/� ��0= ��/64	&�/ 
	� ��01 	� �#�	�� 
6
�

;� &�/ �/ 0&#� � 64���B ��d� ��/� ��0A4 ��/64	 64��� 	� .�/01��64� ��	.��/ g	�/ 0� -�� 
	� ;!�8 ;.�<3 L�&:� 
	� 6N! 9:�� 
/

 -�� ;= ��01 K�� ;�E	� h��&� 
	� 	�)UPGMA(;.	Z � K.03��� IT4	.�/� "O/6? � 	�"��/� "-�� 0.	� �/ 0&#� 2�3�45 � 64��� 	� 	�

 ;&�� ��01 ;� �� /� 64�0= 
6
� .	3 ;.�<3 -�� ;= �/� �	�4 0��� �78 9�:�3 �� 
	�UPGMA T4	N.�/� "O/6N? �"��/�"�	N<4/ 	N� 

��01 CGE ��6? �� 
6
�]/,jX�	
� I6E�� -�� 0.	� �/ 03 ;!�8 ;.�<3 
	� 2�3�45 9�:�3 ;.�<3 �	? K./ 	� I64��� 
/ �� /� 	N�

 �/� �/0O ��01 �� .����B 
	�T2PRM IS
��&� CCC 4	.�/� ;.�<3 ��/0O 6�.Q3 ���� /� 9�:�3 ;.�<3 �/ "E	? F.	&4 ��4 �0�D&� 6
$ T

64�/� .;� IX�303 K./ ;� �� 0U4 ��/� g	�/ 0� ��6��O/ ;�E	� �	��� �/ ��	%&�/ ;= 6�� ;N!�8 ;N.�<3 �	N<4/ � �6N! ��/64	&N�/ 
	� 	N� 
/

-�� T4	.�/� "O/6? 
	�"��/� "	. �UPGMA ��01 2�3�45 �/ 
0&#� 
6
� 	��� ;�E�3 	�/ I6�� ;k/�/ K�N��3 � F.	N&4 6N�.Q3 
/0N� ��!

��01��01 ��	%&�/ 9�:�3 ��	3 ;.�<3 �/ ��O/� 
	�.

�5/� 
	� 
6��� :��/� ��0= ��/64	&�/ ;!�8 ;.�<3 I0��� �78 9�:�3 ��	3 ;.�<3 I	� /��= I
/ 

;�6Y� 

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

 �� .	-/�*0 
� �)#1)2 3)#4
 �!562 �7! 8-9 !&*�! :�
/� ;<=

 >#6
)(? @6� �#� .A#7/ &#	�<( B��#	-
! !
 �#CD�E2 �
)#2  �#0

F
/� >6
)(? @6�  �6+ "&<= G/�H
 :3)4
 �I( -! �� B	�0 ��  !

J	 K)#LE2 G�H#M �� / N)OP2 ��  �0&	�Q60 �� &(
!� �R	�

 &��	 �7� .�#T)U �#	5V
 /
 -! B#W	  !�&#4X  
�#2�  �#0

 / B0�#6+ Y#L*Z2 [#2!)1 @6� 3)4
 @66C
  !�� �� �7! "�6\*2 

�.�� -
/�]� 8)L= "&W](!� :G�
�Q( ^_M! / �=!
- &T
! B7�4T
�� `��7  )V](!� / 
�	��*7! a6
�
:�_6+ "�R](!� 

*:Bb6(/�*bD! �c� :G�Q
�b2 N)dc2 :rabiei@guilan.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

��e 

�*7� /  
)(�1 "/�+ �� �$(�  &4� �L#M�� f�7! �� YL*Z2  �0

 B#2 
!�#g "��H*7! �
)2 BW6*(? ���]
 �	 ��#6+)��.(�/
 @#	!

 B2 �
)2 /� 
� ;g!&' �� �� &(!)
 &	�<( J<� �+�!,( :!&#6� B#W	

 "/�+ ���� / �#$(� @6#� BW6*(? ���]
 f�7! �� �!��! BCg!/  �0

�"�!� h0�� �R	 �#	 "/�#+ �#0 -!  �/&#P2 �!�#�! K�Z*(! / �0

 �*7�)�.(

�#T)U �	5V
 �/
 -! "��H*7! B7�7! / "&<= ;W]2 �2!  !

"/�+ 
� >6
)(? �	 �!��!  &4� �/
 �� �7! @	! �0 
�6c#�  �#0

 Y#L*Z2 @6#iiP2 j#7)
 �#	5V
 3)#( @	! 8�V(!  !�� B
/�H*2

 -!  
�6c� 
� �� �7! "&T ��$4]6� 5#6( B
/�#H*2 k	�#*( �
!)#2

B##2 �##l!
! &##40� .mi##7 / �P##M n6Z]##
 a##6
�
 @##	! �##� 

�/
 -! ;M�' k	�*( "/�#+ / Y#L*Z2  �0  &#4� ;#M�'  �#0

�� �)#� &#0!)U "&#44� "!�#<+ / ;W]#2 
�6c#� :`#iP2 �L6#7/ .

�/
 -! B###W	 �P###M n6Z]###
  !�###� �� -! �###� B	�###0 

"/�##+ �##�  &##4� �##	5V
 -! "&##2� �##7� �##T)U  B##2  ! ##
 �!) 


)#I42 @#	!  !�#� �#� �7! n6Z]
 [��
 �	5V
 :�)<( "��H*7!

B##2 �/
 -! �!)##
  
!�##+
�4�  �##0)Hold out ( /u 
�##Q*=! 

Cross-Validation U-method) ( �)<( "��H*7!)�/�.(B	!
�#�

B###2 m###0 !
 n6Z]###
 
�###6C2 �###� �!)###
 @6###<Z
 �L6###7/ 

"/�+ G9�<*'! �#	-
! &	&1 G!&0�]2 -! �7
��(  &4� ��#� B�

)�.(�!
�W<0 / -&42)�e(�#� n6Z]#
 �#	5V
 -! "��H*#7! ��

  /
��T)U �	5V
 -! �� B0/�+ �L#M�� j#7)*2 �/
 �#�  !

 �LM�� 
�6C2 �� �0�*7_� �/
� / @6� �#� �)7�6�  "&#2� �#7�

 -! �� &(�!� ��]( :�)��"/�#+ /� ji� :�6D/! "/�+ �ee &#M
� 

"/�+ o6PM / "&#T  &4��#$4
 "/�#+ �/&#' 
� ��e&#M
� 

"/�+ o6PM &#(�)� "&T  &4� .�!
�#W<0 / !�
)#2)��(�#� 5#6(

 �� &(�!� ��]( n6Z]
 [��
 �	5V
p/�p"/�#+ -! &M
�  &#4�

 �T)U �	5V
 -! ;M�' "/�+  !��  ! �#�  �#X 8�g
!  &4� �/


 �7! "�)� o6PM �
!/ .(�	
!/ ;g!&' ./ 5#461 �� Bi6iP
 
�

 �!
�##W<0)�("�!�  /
 ##0�##=
52  � :&##(�!� 8�##V(! G
q  !

>6
)(? �#T)U �#	5V
 �#� !
 �#CD�E2 �
)#2  �0 
�  !�"/�#+ 

�*7� �#� n6Z]
 [��
 �� / &(���  &4� ��]#(  
!�#+
�4� �/


 �� &(�!��e"/�+ -! &M
�  &4� �#7! �#*��+ 8�V(! o6PM �0 .

�!
�#W<0 / B	�(!�)�(B#7
�� �#���/ BW	?)#D)�
)2 �H#M 


� B##=!
-pee?�##	5V
 �##� :�!�##	!  �	)##7 Y##L*Z2 >##6
)(

�T)U ��  ! �/
UPGMA 
� !
 �#CD�E2 �
)2 8�g
! �e"/�#+ 

"/�+ YL*Z2 "/�+ &6	r
  !�� / &(���  &4� ��  &4� :"&2� �7�

 �#	5V
 �#g� �� &(�!� ��]( / &(�)<( "��H*7! n6Z]
 [��
 -!

�T)U "/�+ �� �!��! K�c*(! 
�  ! BCg!/  �0�/��"�)#� &M
� 

�7! .�!
�W<0 /  
)QM)�(56(��j	!�#T 
� !
 k(�#� m#g
 

f�#7! �#� !
 �#$(� / &#(�!� 
!�#g �#CD�E2 �
)2  5<7! YL*Z2

 �T)U �	5V
 �*7� "/�+ 
�$X 
�  !&(�)<(  &4� .;#M�' k	�*(

 �T)U �	5V
 -! 
!�#g B#7
�� �
)#2 n6Z]
 [��
 �	5V
 ��  !

 "/�+ �PM �� &T nZ]2 / ���+ )2 8�g
!  &4� B#7
�� �


 �##T)U �#	5V
 �#� �#7! "�)##� &#M
� &#M  ! .�$##T��!)�(�e

�/
 �##� !
 k(�##� >##6
)(? �##T)U �##	5V
 Y##L*Z2  �##0  !

"/�+ "/�+ �PM �!562 .A7 / �)<(  &4�  &#4� ;#M�'  �#0 

�#� / �!� 
!�#g B��#	-
! �
)#2 �]#6� B#EU n6Z]
 [��
 �� !
 

.(�#	
!/ ;g!&#' �/
 �#� &6#7
 �#V6*( @#	!"�
!/ "�*c#(!)
 

>##6
)(? &##M
�&M �##7! �##� !
 �##0 "/�##+ o6P##M 
)##t  &##4� 

&	�<( .B	�X B	�HM 
�#�)p(/ �L#M�� Y#L*Z2  �#0
�6C2 5#6(

�/
 �T)U �	5V
 YL*Z2  �0 [��#
 �#	5V
 -! "��H*7! �� !
  !

 "/�#+  !�#� �]#6� BEU n6Z]
  &#4�p��
)#2 k(�#� m#g
 

!�#� 
�6C2 @	�*$� !
 B7&6Lg! �LM�� / �!� 
!�g B��	-
! @6#6C
  

�)<( �
!5+ k(�� 8�g
! @6� �LM�� .m#0 @6#� �c#	�i2 
� @6#4X

�/
 �##T)U �##	5V
 Y##L*Z2  �##0 �##� : ! �/
 a##6
�
  �##0 

UPGMA .(�	
!/ ;g!&' /"�
!/ "�/
 @	�*$� !
 B#��C2 �#0

���.

"�!� -! `#6iP
 @	! 
� BA6
)#4�  �#0�p
� m#$2 �H#M �

"/�+ 8�V(!  !�� :!5Lu >6
)(? �6D/!  &4� >6
)(? �/
 �� �0  �0

 �T)U �	5V
 YL*Z2 �/
 / �LM�� G/�H*2  �0
�6C2 : !  �#0

 "�!� ���� �
!&(�*7! YL*Z2 &T "��H*7! �0 .�P#M �!562 .A7

"/�+  &4� / v#P� �
)#2 n6Z]#
 [��#
 �	5V
 �� ;M�'  �0

���+ 
!�g B7
��.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

��� 

�/�� �-��	�

�!&####C
�8�####( �####� !5####L� >####6
)(?  �####0Hyola60 :

Hyola308 :Hyola330 :Hyola401 :Hyola420 :Option500 :

RGSS003 /Syn-3 B=!
- N�7 
� ��w���p ^�#t a#D�g 
� 

x)L� k(�#� G�i6iP
 �c7y2 
� 
!�W
 �7 �� B���O
 ;2��  �0

 &4*��+ 
!�g B7
�� �
)2 �T
 ��*7�$T 
� [g!/ 
)]� .z�=

 G�##� �##0�/��� N)##t / �##*2 �&##T K�##Z*(! �##*2 .�##T��

�� 
)M Y	�
 �LM�� / BH	�
 GJ#	 -! �0 �#R	���B*(�#7 �#*2

�)� .
� �T����"�2 ���� ���pG�#6L<= �6L� / ���+ G
)M

 Y#L= �#� "-
�Q2 ;6Qg -! B=!
- / G�#�� �#� "-
�#Q2 :-�#0  �#0

 &#T 8�V(! �iE42 
� N/!&*2 �/
 `��E2 BT���)� .�#*H0 J#	

 J#4
 :B#+�� 
�#$X �L'�2 
� / 
/�� �&T 5Q7 -! &C� 
�#� /  

�##��+ G
)##M �##=
52 @6##1/ ."
/� N)##t 
� 
� / &##T
  

��2- B��	-
! :a7�42  �0  !�� 8-9  �0�p�!&#C
 ;2�T �HM 

G-/
 �
 �T�� -! -/
)BCg)#2 �#
 �#T�� ��2- -! -/
 �!&C


���e�
)� -! &M
� &4T�� G-/
 
� G�� �0  �0(-/
 �!&C
 :

�
 G-/
 -!;+B0�)G-/
 ��2- -! -/
 �!&C
 �� BCg)2 �
�e

�
)� -! &M
� &4#T�� �*�
 ;+ �� G�� �0  �0(-! -/
 �!&#C
 :

;+ B0� B+&67
 �
 )-! -/
 �!&C
;+B0� @6R(�62 �� BCg)2 �
 

�/&' �� G�� �0 
� 
/�� ��)t
�e&#T�� "&6#7
 &#M
� (:

�U�#T �!&#C
 :�){� �g�7 F�� �!&C
 :N/! �#1
� B#=��  �#0

 �U�T �!&C
 �#1
� B#=��  �0 �g�#7 
� @61
)#U �!&#C
 :8/�

 �!&##C
 :N/! �##1
� B##=�� �g�##7 
� @61
)##U �!&##C
 :BL##M!

 @6#D/! 3�#H

! :�#
)� 3�H

! :8/� �1
� B=�� �g�7 
� @61
)U

 / @61
)U 
� �(!� �!&C
 :@61
)U N)t :x�U oE7 -! |_{

 �(!� ��WL<=)�
)� ;� Y#	�
 J#	 |�' -! .� G�� �0  �0

 !��� G�� |�t �0 -! �6T�' �(!� .A7 / "&T �T �#� �$(�  �0

 ��)t
�e&T �-/ &M
� (���+ 8�V(! .�R	� G�HM B��	-
!

  /
�e�#� �� G�� �0 
� �
)� "&#T K�#Z*(! B���O#
 
)#t

 &T 8�V(! :&(�)� ."-!&(! 8�V(! -! ;Qg  �6+ �
)� :�0 -! }
�#U  �0

 "-!&(! .A7 / |�' >6
 @6R(�#62 / &#T 8�#V(! G�H#M  �6+

 �HM G!&0�]2 �#	5V
 8�V(! �$1 G�� �0 
� YL*Z2 G �#0

 ���+ 
!�g "��H*7! �
)2  
�2� ."�!� �	5V
  !�� �	5V
 !&*�! :�0

 @6#� @6R(�#62 �c#	�i2 .A#7 / &T 8�V(! B�)L� ^�t .(�	
!/

>6
)(? ���+ G
)M B�)
 �)2-� �� �0 .�!5#62 B��#	-
!  !�#�

 >6
)(? @6� 3)4
BA6
)(? / BA6
)4� G!�66\
 a	�~ :�0 J#	 �0 

&T �Q7�P2 �6C<1 
� �CD�E2 �
)2 G�HM -! ."/�+  !��  &4�

>6
)(? �T)U �	5V
 -! �0 "�!� @6R(�#62  �#4Q2 �#�  ! �#0  �#0

 &T "��H*7! >6
)(? ."�!� -! !&*�! :
)I42 @	!  !�� / BL#M!  �0

 &	��+ "��H*7! "&]( �
!&(�*7! ."�!� .A7  
�2� �/
 �7 �� �0

)j�!/
�:�/�(*7! "/�#+ 
�$X :a6
�
 @	! �� / &(&T �
!&(�

"�!� -! �T)U �	5V
 8�V(!  !�� �0 ��  ! &4*�
 
��.

]�[
x

i

s
xx

z
−

=

]�[
MinMax

i
i xx

x
−

=*α

]�[
MinMax

Mini
i xx

xx
−
−

=*α

:�)######7�6� :B######7&6Lg! �L######M��  �######0
�6C2 -! 

BQX :BW7)W462 6#6C
  !�#� x)#L� B*6#7 / @	�#7)� :Y#X @

>###6
)(? @6###� �L###M�� &###T "��H*###7! �###0)��.(�###$1 

�/
 B��	-
! �T)U �	5V
 YL*Z2  �0 �/
 �#H0 -! 5#6(  !

 �0�*#7_� @6� �LM�� j7)*2 ;2�T YL*Z2 �	5V
)UPGMA (

)Un-Weighted Pair Group Using Arithmetic Average ( :

�	�c<0 @	�

/� �0)Farthest Neighbor(/ @6� �LM�� j7)*2 :


� �0�*##7_� �/)W-Average(J##	�5( :�	�c##<0 @	�##
 �##0

)Nearest Neighbor( 5��2 :)Central(�(�62 : !)Median ( /

.(�	
!/ ;g!&'"�
!/) "War's Minimum Variance ( "��H*#7!

 &T)��.(���T)U �!&C
 @66C
 
)I42 @	�*]#6� �/
 -! 5#6( �0

 /� |_*U! 
� B(�$+�( �66\
 f�7! �� BR*Z6c+ 8�#{�! �L#M�� 

BD!)*2)Fusion value ( &	��+ "��H*7!)�/��.(a#6
�
 @	! ��

 "/�+ 8�{�! �	��i2 G/�H
 ���T)U �	5V
 -! �L'�2 �0 
� �0  !

)1+iα(�)#U B#LQg 
!&i2 -!)iα(�Q#7�P2)α∆(�#0 
� /

�2 �	�#7 �#� �Qc#(  �*]#6� G/�H
 
!&i2 @	! �� �	5V
 -! �L'

 �� :�T!� ;'!�2 �!&#C
 / K�#Z*(! 8!�+/
&(� ��� �Ei( �!)4=

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

��� 

�T)U &(&T nZ]2 ��  �4Q2 �� �0)�E�!
p.(

]p[ii ααα −=∆ +1

:�##E�!
 @##	! 
�121 −=α n,...,,i:i
� 8�##{�! �L##M�� @6##2!

 �T)U �	5V
 -! ;M�' 8!�+/
&(� / "�)�  !n>6
)(? �!&C
 �#0

�7! .o6PM n6Z]
  !�� �	�$( 
� "/�+ @	�
 ;#M�'  &#4�

�/
 -! �#T)U �##	5V
 Y#L*Z2  �#0 [��##
 �#	5V
 �/
 -!  !

 �#� n6Z]
 �]#6� B#EU �/
)�/��(&#T "��H*#7! . !�#�

 "/�#+ -! J	 �0 �� �!��! "�Q*T! K�c*(! �!562 �Q7�P2 �#0 -! 5#6( 

�/
uw&	��+ "��H*7!  
�Q*=! .8�#V(! 
�� �0 
� �/
 @	! 
�

 / "&T "�
!�+ 
�4� "/�+ J	 -! )�= J	 �$4
 :n6Z]
 �	5V


 �#<0 G!&0�]2 �	�7 f�7! �� n6Z]
 [��
 �	5V
 "/�#+  �#0

 B2 8�V(! �)T ."�
!�+ 
�4� ��� G!&0�]2 @6R(�62 G/�H
 .A7

 ! ;M�' n6Z]
 [��
 f�7! �� "&T "/�+ @6R(�62 -�� �0 �#7�

B2 ac*42 :�7! �*W	�5( �� @6R(�62 �� �� B0/�+ �� ��� / &	�

B2 �)T .B#(!/!�� �� :&T ac*42 �)U "/�+ �� ��� @	! �+!  �#0

 B2 ���~! &'!/ J	 o6PM K�c*(! 
� :�)T{�� G
)M @	! �6

B(!/!�� &T &0!)U ���~! &'!/ J	 o6PM�6{  �0 .;#<= @#	!

 B2�<
  !�� B#(!/!�� m6c#i
 -! ��#	�� 
� / &T 8�V(! �!��!  �#0

 m6c#i
 -! / "�Q*T! K�c*(! N�<*'! �!��! ;� �!&C
 �� o6PM�6{

B(!/!�� o6P#M K�c#*(! N�#<*'! �!��! ;� �!&C
 �� o6PM  �0

 &T �
/!�� .k	�#*( &#6	r
  !�#� / n6Z]#
 �	5V
 8�V(! -! .�

 "/�#+ B#Cg!/ �!&#C
 @66C
 / ;M�' -! :�#0T2L*0 :�#46CCC 

"�6\*2 &4X .(�	
!/ �	5V
 / G_�)�(&	��+ "��H*7! .�#	5V


 >6
)(? @6R(�62 �c	�i2 / .(�	
!/ 8�#( �� �0 
!5#�!SAS �Zc#( 

��/�&T 8�V(! .�	5V
 �	�7 .(�#	
!/ �#	5V
 ;2�T  
�2�  �0

 �T)U �	5V
 :"�6\*2 &4X :n6Z]
 [��
 �	5V
 : !T2�#46L*0 

/CCC
!5�! 8�( �� G_� SPSS �Zc( �p&(&T 8�V(! .

F.	&4mG� �

.(�	
!/ �	5V
"�!� B4C2 |_*U! �0 >#6
)(? @6� !
  
!� -! �#0

 �!� ��]#( �CD�E2 �
)2 G�HM �6L� �I( .@6#� @6R(�#62 �c#	�i2

>6
)(? >6
)(? �� �!� ��]( �0Hyola401 �#(!� ��WL<= �I( -! 

>###6
)(? �	�###7 -! �###
�� �###R	� G�H###M -!  
�6c###� /�###0 

�)�)N/&1�.(�#� !5#L� :�_6#+ ��*#7! 
� �� B	�V(� -! �!)#4=

 B2 ^�E2 8/� �]� �#� "/_#= &(!)*� �� BA6
)(? @	!���4� :&T��

 "�
)� &T
 "
/� N)t :9�� �(!� ��WL<= &6D)
 �
 &T�� �*T!�  �


  ��#	- �#6<0! -! :&#4W( ;U!&#
 k(�#� B#4C	 BL#M! �]� ��

 �7! 
!�
)U�� .(�62 �c	�i2 k	�*( >#6
)(? @6#� @6R �#I( -! �#0

 >##6
)(? �##� �!� ��]##( &##T
 "
/� N)##t �##� jQ
�##2 G�H##M

Hyola308 :G-/
 �#
 �#T�� -! -/
 �!&#C
 �H#M �7 �I( -! 

;#+ �
 G-/
 -! -/
 �!&C
 ;#+ -! -/
 �!&#C
 / B#0� �#
 B#0�

 >#6
)(? @6#� 
� &#T
 "
/� N)t @	�*<�  !
!� B+&67
  �#0

 &#i2 @	�#*<� �#2! :�)� �CD�E2 �
)2 @6#� 
� !
 �#(!� ��#WL<= 
! 

>6
)(? �6L� �#T!� �0 .>#6
)(? ;#��i2 
�Hyola401 �#$4
 �#( 

>##6
)
? �##6L� @6##� 
� !
 �##(!� ��##WL<= @	�*]##6� �##� �##0 

&##' 
� 5##6( &##T
 "
/� �##I( -! �##WL� :�!� ��O##*U! �)##U 

�� :�T!� 
!�g B�)U 
�6c� �H#M �#7 �#0 �#I( -! �#�  
)#t

 �#� �)��2 2 G/�#H
 &#T
 "
/� N)#t B#4C �#�  
!�Hyola308 

�T!&( .B2 >6
)(? @	! @	!���4� �#� "��H*#7!  !�#� &#(!)
 �!)#4=

 &###T�� a###7�42 
)]###� N�<###T 
� 8/� �]###� .a	�###~ 

BA6
)4� G!�66\
(CVp)BA6
)#(? /(CVg)
� Y#L*Z2 G�H#M 

N/&1�"&T �l!
! �7! .>#6
)(? @6#� 3)#4
 �!562 �#I( -! �#0

 �)#� 9�#� G�H#M �*]6�)N/&#1�(#( /8�#V(! �#� �#� �!� ��] 

B##2 h4	5##+>##6
)(? �!)##
 �-
! / K�##Z*(! !
 a##7�42  �##0 

�!� h	!5�! !
 �6C<1 BA6
)(? / BA6
)4� .�H#M -! -/
 �!&#C
 

/ G-/
 �
 �T�� �U�T �!&C
 �� 8/� �1
� B=��  �0 �� a6
�


��/p/��/��&##M
� @	�##*<� /G!�##66\
 a	�##~ @	�*]##6� 

&4*T!� !
 BA6
)4� .
 a	!�~ 5#6( �H#M /� @	! BA6
)(? G!�66\

�� a6
�
e�/p/ &M
� �p/p�&M
� )��/��/ @	�*<� a6
�


 @	�*]6� &(�)� !
!� G�HM @6� 
� !
 BA6
)(? 3)4
.@#	! -! .#� 

�#� �#(!� ��WL<= :�HM /� �#� a#6
�
�p/��/��/��&#M
� 

�)##� BA6
)##(? / BA6
)##4� G!�##66\
 a	�##~ @	�*]##6�  !
!� .-!

� B	�V(� �G�HM �%�!  !��:a	�~ �!562 @6� G!�66\
 (?)6
AB

##( "&0�]##2 B(!&##4X |_*##U! BA6
)##4� /]&:K�##Z*(! @	!���##4� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

��� 

��
��

�.
�

	
�
�


�
	�
��	
�
��

���
�

��
���

�
��
��

�
��
�

��
� 

!!
"#
$
%
�&

��
���

��
	

��

��



�� ��	 ����� ���	 �� ���� 

�� ��	 ����� ���� ���	 ���  

�� ��	 ����� �� �����	 �� ���  


�� ���� � ! ����� "

#���	� ��
!  

$�%	
& $���� #���	� '�& �� 

�( ) ���� ����� *�� �%	�  

+�� �%	� �( ) ���� �����  

�,
� ���� 	� $�%	
& �����  

*�� �%	� �( ) ���� 	� $�%	
& �����  

+�� �%	� �( ) ���� 	� $�%	
& �����  

$�%	
& *
-  

	� �.�� ����� $�%	
&  

� /,0( �.�� 

��
	�
0�
�

b
12

b
34

b
15

b 4/7
bc 3/

23
1

ab
83/

93
a

:1/1
a

83/
2:

cd
91/

79
a

31
b

91/
22

ab
99/4

a
58

a
92/3

H
yo

la
40

1
b

15
ab

33/
3;

a
91/

11
d

43/3
de

24/
25

7
ab

91/
92

d
51/7

bc 4
d

91/
38

cd
91/

55
ab

24
ab

83/4
c

91/
5:

b
58/3

H
yo

la
42

0

b
15

ab
91/

39
b

1:
a

43/1
b

99/
23

1
ab

21/
12

ab
71/9

b
33/9

d
75

d
33/

5:
ab

27
ab

87/4
b

;1/
57

c
42/5

Sy
n-

3

b
15

a
75

b
9;

c
41/7

cd
57/

25
;

a 4/
19

bc
d

7/4
bc

91/7
bc

91/
47

b
5;

ab
27

a
29/9

d 3/
29

e
89/2

H
yo

la
60

b
33/

1:
b

91/
33

b
91

c 4/7
f

55/
2:

5
b

83/
44

d
51/7

c 5
d

74
bc

59
a

91/
29

a
59/9

c 9/
5:

e
93/2

H
yo

la
30

8
a

91/
1;

ab
33/

72
a

33/
11

a ;/1
a

93/
24

5
ab

91/
97

ab
c

7/9
bc

83/4
ab

92
a

33/
34

a
21

a
28/9

ab
81/

59
d

28/5
O

pt
io

n5
00

b
19

1
/

15
ab

91/
38

b
33/

1:
bc ;/7

e
;1/

22
1

ab
99

cd
21/4

bc
83/7

a
91/

94
a

33/
38

b
25

b
23/4

c
19/

5:
b

22/3
H

yo
la

33
0

b
91/

1:
a

91/
72

b
1:

b 9/4
bc

43/
23

5
ab

83/
91

a
83/9

a
21/

22
a

91/
91

a
91/

38
b

91/
22

a
;9/4

a
;1/

58
e

93/2
R

G
SS

00
3

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

��p 

��6dn.L�&:� P	%E 0U4 �/ ;�J	7� ���� C�� d �b�3�45 � �b�3�
� P/0��D3 X.0c 

MG�H 
-! -/
 �!&C


G-/
 �
 �T��

-! -/
 �!&C


;+ �
 G-/
 B0�

-! -/
 �!&C


;+ B+&67
 �
 B0�

�g�7 F�� �!&C


�){� 

�U�T �!&C
  �0

N/! �1
� B=��

�U�T �!&C
  �0

8/� �1
� B=�� 

@61
)U �!&C


BLM! �g�7 
� 

G!�66\
 a	�~

 BA6
)4�)&M
�(
��/p��/���/���/����/�e��/����/��

G!�66\
 a	�~

 BA6
)(?)&M
�(
e�/p�e/���/���/����/���p/p�e�/��

��6d ;�/�/n

G�HM 

@61
)U �!&C


 B=�� �g�7 
�

N/! �1
� 

@61
)U �!&C


 B=�� �g�7 
�

8/� �1
� 

�
)� 3�H

! 

@6D/! 3�H

!

 oE7 -! |_{

x�U 

@61
)U N)t 

� �(!� �!&C


@61
)U 
�(!� ��WL<= 

\
 a	�~ G!�66

 BA6
)4�)&M
�(
��/���p/����/����/����/���/���p/��

G!�66\
 a	�~

 BA6
)(?)&M
�(
��/����/�pp�/����/���/���/����/��

>6
)(? f�7! �� �0 �-
!  �#0 BA6
)#4� �#$(� B#2 
�#6C2 &#(!)


&T�� h4	5+  !�� BQ7�42.

�T)U �	5V
 "�!� -! "��H*7! ��  ! ;M�'  �0 �/
 -!  �#0

"�!� ���###� �
!&(�*###7! Y###L*Z2 "�!� / �###0 �
!&(�*###7!  �###0 

�/
 �##� "&]##( .(�##	
!/ ;g!&##'  �##0"�
!/ "/UPGMA 

>6
)(? BW7)W462 / B7&6Lg! �LM��  �0
�6C2 �� �!� ��]( �#0

 / @	�##7)� :�)##7�6� �L##M��  �##0
�6C2 :"/�##+ �##7 
� !
 

>##6
)(? x)##L� B*6##7 
�##6C2 / "/�##+ 
�##$X 
� !
 �##0 �L##M�� 

BQX >6
)(? YX&#(�!� 
!�#g "/�#+ k4#� 
� !
 �0)N/&#1�.(

8!�+/
&##(� �c##	�i2 [��##
 �##	5V
 -! "��H*##7! �##� ;##M�'  �##0 

�L##M�� 
�##6C2 �##� �)##� �� -! B��##' �]##6� B##EU n6Z]##
 

"�!� -! "��H*7! �� B7&6Lg! �/
 �#7 �#0 �#� "&T �
!&(�*7!  �0

 >6
)(? �c(!)
 "/�+ �PM N�<*'! �� !
 �0 � &4�/��&#M
� 

"/�##+ �L##M��  �##0
�6C2 �	�##7 -! �##*$� G/�##H
 / "��##�  &##4� 

>6
)(? @6� &0� ��]( !
 �0 .>#6
)(? "�Q*#T! K�c*(! N�<*'! �#0 

�##$4
 �/
 @##	! 
� :&##(�)Q( �� �##� `##LC*2 �##� B##0/�+ �##� 

�/���)� &M
� .B#QX �LM�� 
�6C2 B2�#<
 �
)#2 
� 5#6( Y#X

 "�!� 3!)(! <2 N�<*'! @	�*<� �0 ��!� �Qc#( o6P#M 
� !
 @#W

>6
)(? "/�+ �� �0 �P#M N�#<*'! �#� / �)#� !
!� Y#L*Z2  �0 

�� Y6C#~ &#M
� "/�#+ @	�#
 �/
 B2�#<
 
� !
  &#4�  �##0 

�T)U �	5V
 �!� �l!
!  !)N/&1�.(&#6	r
 �#� "/_= �V6*( @	!

 �� B7&6Lg! �LM�� 
�6C2  !�#� a#7�42 �L#M�� 
�#6C2 J	 �!)4=

"�!� D)�
)2  �##0 �/
 �##7 �##0 �##� �!� ��]##( :B##<� / J##	?)

"�!� ���##� �
!&(�*##7! -! �##*$� / "�!� �##l!
! B$��]##2 k	�##*( �##0

"�!� ���W( �
!&(�*7! &(�)� �0.

�#� �Qc#( B#7&6Lg! �L#M�� 
�#6C2 �#*$� k	�#*( �#� �1)
 �� 

m##0 / �##0
�6C2 �	�##7 �/
 k	�##*( ��)##� ��c##W	 @6##4X  �##0 

"�!� ���� �
!&(�*7! �#	5V
 
� �#0 �#T)U :�/
 /� @#	! 
�  !

"/�+ >6
)(?  &4� �#� �#0 �/
 �#T)U �#	5V
 Y#L*Z2  �#0  !

���##� �
!&(�*##7! / B##7&6Lg! �L##M�� 
�##6C2 -! "��H*##7! �##� 

"�!� �� �0 8/� �/
)�E�!
�("/�+ �PM / &T 8�V(!  &4� �#0

 �/
 
� �#� Y#L*Z2  �0 �
)#2 n6Z]#
 [��#
 �#	5V
 J#<� 

/ �##��+ 
!�##g ;##6LP
 / �##	5V
�/
 �##	5V
 Y##L*Z2  �##0

�T)U &(&T �c	�i2 m0 ��  !.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

��� 

��6d+.��01 ���� �/0�/ C�Y��� C�Z4 ��6d 9�:�3 ��	3 	� 	� 

"/�+"/�+ �PM �!562 / �0>6
)(?  &4�n6Z]
 �	5V
 �� "/�+ �0 
� �0 
�LM�� 
�6C2 

"/�+ 

�!&#######C


>6
)(? ���

��
�

�ee%

�p
p

�ee%

���
e

e%

N/! �*7�)�L#M�� 
�#6C2

BW7)W462 / B7&6Lg!(

"/�+ �PM  &4� �/��%

"/�+ 
�!&#######C


>6
)(? 
���p

���

�ee%

�pp

�ee%

��
�

e

e%

p�
�

e

e%

8/� �*7�)�L#M�� 
�#6C2

 / @	�####7)� :�)####7�6�

B*67 x)L�(

"/�+ �PM  &4� ��%

�+"/
�!&#######C


>6
)(? 
���p�

��
e

e%
��

��e
e

e%
��

��
�

�ee%
e

p��
e

e%

���
e

e%

8)7 �*7�)�L#M�� 
�#6C2

BQX YX(

"/�+ �PM  &4� ��%

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

��� 

�T)U �	5V
 -! ;M�' 8!�+/
&(� �/
  !��  ! Y#L*Z2  �#0

 
�;WT �0��
��7! "&T "�!� ��]( .f�#7! �� ��� �Ei(

 ! 
� B(�$+�( �66\
 / &#2� �#7&� BD!)*2 8�{�! �LM�� /� |_*U

8!�+/
&(� &(&T "�!� ��� ��i( �� 
� ;M�'  �0 .f�#7! �#�

��� 8!�+/
&(� 
� "&T ��V	!  �0 �/
 @	! :�0 �*#7� �7 
� �0

 �/
 �� &4*��+ 
!�g "/�+ �*7� �0  �0 &4*#T!� B$��]#2  &4� .

�/
 ;2�T N/! �*7�  �#0UPGMA �	�c#<0 @	�#

/� :/ �#0

&' .(�	
!/ ;g!"�
!/ "�)� .>6
)(? :�/
 �7 @	! �#7 
� !
 �0

 &4*#T!� B$��]#2 k	�#*( / &#(�!� 
!�#g "/�+ .;2�#T 8/� �*#7�

�/
 �0�*7_� �/
� / @6� �LM�� j7)*2  �0)W-Average(:

�(�62 /  5��2 >#6
)(? / �)�  ! 
� !
 �#0p�*#7� "/�#+  &#4�

&(��� .J	�5( �/
 �$4
 ;2�T 8)7 �*7� 	�
 �	�c<0 @/ �)� �0

>6
)(? 
� !
 �0�"/�#+ �#2! :�!� 
!�#g "/�#+ �#� ;#M�'  &#4�

�/
 �)� G/�H*2 N/! �*7�  �0);WT �0��
�.(

"/�+ B��	-
!  !�� �/
 @#	! -! ;#M�'  &4� a	!�#~ :�#0

m0 BR*c� .	�
�2 @6� J6*4�)� B#1/�U / �LM��  �/
/  �0

/
  !�##� �##� &##	��+ �Q##7�P2 8!�+/
&##(�� �##0UPGMA :

�	�c#<0 @	�

/� :�0�*#7_� �/
� / @6#� �L#M�� j#7)*2 :�#0

J	�5( �	�c<0 @	�
 �#(�62 : 5#��2 : �0 .(�#	
!/ ;g!&#' /  !

"�
!/ "���#� ��!�� a6
�
��/e:�p/e:��/e:��/e:��/e:��/e

/��/e�)� .a	�~ ��)� @6	�� �� �1)
 ��m0BR*c� J#6*4�)� 

�/
 @	! B2�<
 
� �0B<( / "�)� �*$� �/
 8!&� �� �H+ �!)


�##T)U �##	5V
 �##� !
  ! �##7! "�!� 8�##V(! B�)##LE2 )##P( .B##D/ 

8!�+/
&#(� �� �1)
 �� B#2 �#0 �#%�! 
� �#� ��#� "&0�]#2 �!)#


�/
 �0)�/
 -! �6{ �� �0UPGMA �	�c<0 @	�

/� :/ �#0

�
!/ .(�##	
!/ ;g!&##' ("�##6V(- �##D�' �##L� �##	  ! "&0�]##2  !

B2 :�)T���#T)U �#	5V
 -! �L'�2 @6D/! 
� �R	� G
�Q= /�  !

 �*��+ 
!�g "/�+ J	 
� / "&T 8�{�! m0 
� >6
)(? .A7 / &(!

 �D�' / "&T ���~! BLQg "/�+ �� >6
)(? J	  &C� ;'!�2 
�

"�##6V(-"�)##<( ��##V	!  ! 
� K)LE2�##( �6C##~/ J##	 �##� &##(!

"/�+ >6
)(?  &4� �7! �0);WT  �0�BD! �.(! ��:a#6
�
 @	

�/
 �##T)U �##	5V
 Y##L*Z2  �##0 
� �##�  !��##� �*##7� 

"/�+  &4�  �#0 �#� :&#4*��+ 
!�#g G/�#H*2 [��#
 �#	5V
 �L6#7/

 "/�#+ �P#M / �#*��+ 
!�g B��	-
! �
)2 n6Z]
 �#$(�  &#4�

 ���+ 
!�g B7
�� �
)2 ."/�+ BCg!/ �!&C
 :�� �� "/_= �#� �#0

 :"�#6\*2 &4X .(�	
!/ �	5V
T2#� / �#46L*0 G_CCC �
)#2 

���+ 
!�g B7
��.

�� n6Z]
 [�!)
 �/
  !�� "&2� �7� �#� N/! �*#7�  �0

>##6
)(? �/
 ;2�##T / &##(�!� 
!�##g "/�##+ �##7 
� !
 �##0  �##0

UPGMA �	�c<0 @	�

/� / �
!/ .(�	
!/ ;g!&' ::&#(�)� �#0

�)� ^�T @	! ��:

1322

1321

66203570

43324962

X/X/B
X/X/B

+−=

+=

�� 
� ��2X;+ �
 G-/
 -! -/
 �!&C
 / B0�13X�(!� �!&C
 

B2 @61
)U 
� �� m0 �0�6\*2 �	�7 / &T�� B4C2 ;6D� ��)Q( 
!�

&(&]( �
!/ �D��C2 
� �$(� a	!�~.

 !�###� �]###6� B###EU n6Z]###
 [��###
 �###	5V
 �)###2-� 

"/�+ �PM �6D/!  &4�>6
)(? -! "��H*#7! �#� �*#7� @#	! 
� �0

�/
 uw/� :"&#T ��#V	! "/�+ �7 @6� -! �� �!� ��](  
�Q*=! 

N�<*'! �� "/�+�ee �#� "/�+ J	 / o6PM &M
� �_2�#� 
)#t

 "/�+ �7
��( �7! "&T  &4� .�)#1)2 �/
 �7 �0 �	�$( 
�

 N�#<*'! �#� �*7� @	! 
��/��>#6
)(? &4*c#(!)
 &#M
� !
 �#0

 "/�+ o6PM &4	�<(  &4� ."/�#+ @6#� �c#	�i2 �#� &#4� / �#6D/!  

"/�+ B2 n6Z]
 [��
 -! ;M�'  &4� [��
 �� ��� "&0�]2 �!)


 >#6
)(? @#	! n6Z]
 >#6
)(? / �!� 
!�#g "/�#+ /� 
� !
 �#0

Hyola308 ��"/�+ 
� &	�� :!5V2 "/�+ J	 
� @*��+ 
!�g  �1

 >6
)(? 
�4� 
� / N/!  �#0Hyola60 :Hyola330 :Hyola401 :

Hyola420 /Syn-3 ��6+ 
!�g );WT�.(

�� n6Z]
 [�!)
 �/
  !�� "&2� �7� �#� 8/� �*#7�  �0

 �/
 ;2�T /  5��2 :�0�*7_� �/
� / @6� �LM�� j7)*2  �0

�(�62 >6
)(? / �)�  ! ^�#T �#� :&(�!� 
!�g "/�+ 
�$X 
� !
 �0

�	-�)� :

712

711

98100210

92711622

X/X/B
X/X/B

+−=

+=

�� 
� �##�1X�##T�� -! -/
 �!&##C
 / G-/
 �##
7X�!&##C
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

��� 

"A!*.��/� T4	.�/� "O/6? -�� �/01��64� "A!n.;.	Z � K.03��� -�� �/01��64� 	�

"A!+.	�0&�R= K�� ;�E	� h��&� -�� �/01��64� 

)UPGMA(

"A!_.���� � K�� ;�E	� h��&� -�� �/01��64� 

	�0&�R=)W-Average(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

��� 

"A!].
�=0� -�� �/01��64� "A!o.;4	�� -�� �/01��64� 
/

"A!j.>.��4 -�� �/01��64� ;.	Z � K.03 	�"A!,.��01 2�3�45 
6
� 9�:�3 ��	3 g	�/ 0� 	�

-�� 
/0� ��/ ;&�� 
	� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

��� 

B2 8/� �1
� B=�� �U�T �#� m#0 �#0�6\*2 �	�#7 / &#T�� ;#6D�

B4C2 �D��C2 
� �$(� a	!�~ ��)Q( 
!� &(&]( �
!/ .��]#( k	�#*(

 @6#� -! �� �!�p�#� "&#T ��#V	! "/�#+ �/
 �L6#7/ @#	!  �#0 

N�<*'! �� "/�+ J	 �$4
 :�*7��e"/�#+ o6P#M &#M
�  &#4�

 "/�#+ �7
��( �_2�� �R	� "/�+ �7 / "&T :&#(�)� "&#T  &#4�

�� "/�#+ @#	!  !�#� "�Q*#T! K�c#*(! N�#<*'! �#�  
)t  &#4� "

�e�##� &##M
� &##2� �##7� .m##0 �##� �!� ��]##( k	�##*( @6##4X 

>6
)(? �� �0 
� @*��+ 
!�g  �1p
� &#	�� "/�+ �
!�#g "/�#+ 

&(�6+);WT�.(

"/�+ ��  �0 J	�5( �/
 �� "&2� �7� �	�c<0 @	�
 �� 56( �0

 �/
uw&4*��+ 
!�g B��	-
! �
)2  
�Q*=! .�#� �!� ��]( k	�*(

 "/�+ J	 �$4
 :"&T ��V	! "/�+ �7 @6� -!�ee o6P#M &#M
� 

"/�+ "/�#+ �#7
��( �_2�#� �#R	� "/�#+ /� / "&T  &4�  &#4�

"&T &(! .>6
)(? "�Q*T! K�c*(! N�<*'! �Q7�P2 �!� ��]#( 5#6( �0

 N�<*'! �� �7! �*c(!)
 �/
 @	! ����>#6
)(? &#M
� !
 �#0

 "/�+ o6PM &	�<(  &4� .@#	!  !�#� "&T �
/!�� n6Z]
 [�!)


�� m0 �/
 )� �	- G
)M�:

145212

145211

0271059010112320

953498112163739712

X/X/X/X/B
X/X/X/X/B

+++−=

−++=

�� 
� ��1X:G-/
 �
 �T�� -! -/
 �!&C
 2X-! -/
 �!&#C
 

;+ �
 G-/
 :B0�5X/ �#
)� 3�#H

! 14X
� �#(!� ��#WL<= 

B2 
�*W0 �#� m#0 �#0�6\*2 �	�7 / &T�� 2 ;#6D� B#4C ��)#Q( 
!�

 &(&]( �
!/ �D��C2 
� �$(� a	!�~ .m0�#� �!� ��]( k	�*( @64X

>6
)(? �� �0 
� @*��+ 
!�g  �1�
� &#	�� "/�+ �
!�#g "/�#+ 

&(�6+);WT�e.(

"/�#+ B#Cg!/ �!&C
 @66C
 / ;M�' k	�*( &6	r
  !�� -! :�#0

�)2-�  �0T2"/�+ 8)7 �!)
 
�6C2 / �46L*0 �0)G_#�CCC (

 &T "��H*7!)N/&1p.(�	�� �� �)2-�  T2h0�#� �#� :�46L*0 

"/�+ �!&C
 -! �0�"/�#+ �!&#C
 �#� 
!&#i2 :�#*<�  �#0T2�#� 

B2 "/�+ /� a6��
  !��  
�6C2 !&#6� h	!5#�! k	
&#
 �� :&T��

 
!&#i2 �%�!&#' "/�+ /� �6'�( 
� / ���T2/ &#	��+ "&0�]#2 

	! �� ���	 h0�� �� 
!&i2 �!�&V2 /� �!&#C
 �� �!� ��]( �2! @

"/�#+ @	�#*$� :"/�+ >#6
)(?  !�#�  &#4� �#CD�E2 �
)#2  �#0 

B2 &T��)N/&1p.("/�+ �!&C
 G_#� f�#7! �#� �#0CCC 
� 

�6'�( B#2 nZ]2 :�7! �Q%2 / �%�!&' 
�6C2 @	! ��  ! �)#T .

N/&1 �� �1)
 ��pB2 "&0�]2 "/�+ �!&C
 h0�� �� �� �)T �#0

 -!����"/�+ 
!&i2 :CCC 
!&#i2 @	�*]#6� �� BH42 �	��i2 -! 

�)##U �##Q%2)��/�(�##6L� 8�##{�! B##4C	 �� -! .##� / &6##7
  

>6
)(? h0�#� �!�&V2 "
�2� @	! �� &T a1)2 "/�+ J	 
� �0

 &7�� �HM 
!&i2 �� / �*��	 .5#6( f�#7! @#	! �� :a6
�
 @	! ��

&T @66C
 "/�+ /� �!&C
)N/&1p.(

�)2-� �� "/_= 56( "�6\*2 &4X .(�	
!/ �	5V
 -! :�)�  �0

 "/�+ �PM �)2-�  !�� n6Z]#
 [��#
 �	5V
 -! ;M�'  &4�

 &T "��H*7!)N/&1�.( ��$4]#6� "/�#+ /� �#� a#6
�
 @	! ��

n6Z]###
 [��###
);2�###T N/! "/�###+�>###6
)(? Hyola60 :

Hyola308 :Hyola330 :Hyola401 :Hyola420 /Syn-3 /

? /� ;2�T 8/� "/�+ >6
)(Option500 /RGSS003 (���!)4=

 >6
)(? / 
�<6
 /� �� �$(� �/
�  �0 �#*��+ �I( 
� 
!�W
 �!)4=

 �_2�#� ^�#t a#D�g 
� "�#6\*2 &#4X .(�#	
!/ �#	5V
 / &(&T

 &#T 8�V(! N��C*2�( B���O
 .�)#2-� �#7 �#0 -! ;#M�' k	�#*(

 "&T "��H*7!)N/&1�(B#4C2 
�6c#� |_*U! �� �!� ��](  
!�

##�>##6
)(? -! "/�##+ /� @6�##T!� �)##1/ �##0 .:a##6
�
 @##	! �##� 

"/�+ �
)#2 m#0 -�#� �]#6� BEU n6Z]
 [��
 -! ;M�'  &4�

���+ 
!�g &6	r
.

�/
 �c	�i2 
� �T)U �	5V
 YL*Z2  �0 "�!� 3)( : !  �0

�/
 / "��H*##7! �
)##2 �##T)U �##	5V
 Y##L*Z2  �##0  !�##�  !

"/�+ >6
)(?  &4� B2 �0 �� �� �H+ �!)
 �	�#7 -! B#7&6Lg! �LM

 @#	! �L#M�� @#	!  �#	!52 -! �#� !�X :�)� �*$� �LM��  �0
�6C2

 "�!� .	�
�2 �+! �� �7! :&#T�� �#*�
 �7� -! �	��i2  !
!� �0

 B2 m0 -�� �)<( "��H*7! 
�6C2 @	! -! �!)
)�.(m0@#	! -! @6#4X

 �� 
�6C2 B2 K)LE2 )P( >6
)(? @6� �LM�� B��	-
!  !�� �!)
 �#0

�� �)#<( "��H*#7! B#<� / J#	?)D)�
)2 G�HM  !�� ",	/ .@#	!

 G�#Q�! �� 56( �D�i2 @	! 
� n6Z]
 [��
 �	5V
 8�V(! �� 3)~)2

 �� :&67
 �/
 B2�<
 
� ��  
)t N�#<*'! :"��H*#7! �
)2  �0

"/�+ >6
)(? o6PM  &4� �LM�� 
�6C2 @	! �� �0�/��/ &#M
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

�pe 

"A!p.��01 2�3�45 
6
� 0� 	� 9�:�3 ��	3 g	�/

-�� 
/0� ��� ;&�� 
	� 

"A!*q.��01 2�3�45 
6
� 9�:�3 ��	3 g	�/ 0� 	�

-�� 
/0���� ;&�� 
	� 

��6d_.����B T2��01 ��� �/�3 �	��� � S
��&� 	�)CCC (��01 ��O/� �/6�3 K���3 
/0� 	�

"/�+ �!&C
 �0T2�46L*0 G_�CCC 

�e�/ew

�e�/�w

��/��/ew

pp/�e

��/��/e

��/���/�

��/�eee/e

��6d].9�:�3 ��	3 ;.�<3 �/ "E	? ��01 �� K�� �0�D&� 6
$ T4	.�/� ;.�<3 ;ER8 

��	�&�	4 ���	\3 rR�	= W0� 
	
�� 0� 

�66\
 [��42  �!-� �1
� "
�2� FN��C2 B4C2 oE7
!� 

 _6� ��! 

(Pillai trace) 
��p/���/��eee/e

!&Q29 .WL	/ 
(Wilk's lambda) 

eee/e��/��eee/e 
�<6
 �

 /
 �]	
 @	�*+
5� 

(Roy's greatest root) 
�ee/��pe/��� eee/e

h	�2-�  �EU �wwww

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


-�� ��	.��/ ��01 
	� 2�3�45 
6
� ��	%&�/ 	� /��= 
	�0��� �78 9�:�3 ��	3 ;.�<3 �/ 

�p� 

�)� �LM��  �0
�6C2 �	�7 -! �
9��.

"�!� 3)( :�LM�� 
�6C2 �� "/_= �#	5V
 
� "��H*7! �
)2  �0

�T)U "/�+ /  ! >6
)(?  &4� �#� B4C	 :�0 "�!� ���#� 
�#�  �#0

 "�!� -! "��H*#7! �	 / "&T �
!&(�*7! B#2 :�#6D/! 8�#U  �#0 &#(!)


 "/�+ �6�)LE2 &#0� 
!�#g �6�r#
 �#P
 !
 ;M�'  &4� .B$	&#�

 �#T)U �#	5V
 8�V(!  !�� �� �7! �
)#2 B#HL*Z2 G�H#M : !

"-!&(! B2 
!�g  �6+ "-!&(! f�6i2  !
!� ��&(�6+ 2  �#6+ B
/�#H*

&4*c0 .
�6c#� 5#6( G�H#M @#	! .(�#	
!/ �	 3)4
 :�� �� "/_=

 �� :�7! 3)4*2 "�!� -! ��<6i*c2 �+! ��  
)t  !�� �6D/! 8�U  �0

 �T)U �	5V
 8�V(! "��H*#7! �
)2 �LM�� 
�6C2 :���+ "��H*7!  !

 >6
)(? @6� BW6*(? �LM�� �!562 B��	-
!  !�� �#� / �#0 �� N�#Q(�

"/�+ #V(!  &4� f�#6i2 �#� G�H#M �6�r#
 �#P
 �_2�#� "&#T 8�

 �*WX)�)&4*c#0  �#*+
5� �!&#=!  !
!� �#� (�#� G�H#M �#	 /

F
5� .(�	
!/ �� B�)LE2 k	�*( ��2)<= !�D / �*��+ 
!�g �
 �#7�

 &2� &0!)Z()�/��.("�!� ���� �
!&(�*7! �� �#� G�H#M ��! :�0

 F
5� .(�	
!/ / �*WX)� f�6i2 �<0 / "&T ;	&C
 �
 G�H#M

 �#T)U �#	5V
 
� !�#D / &#T &40!)U B(�cW	 �-/  !
!� /  !

 "/�+ ;6W]
 �#T!� &#40!)U 5#6( B(�c#W	 m$#7 ;#M�'  �0 .

N�##<*'! �
/!�##� / n6Z]##
 [��##
 �##	5V
 -! ;##M�' k	�##*( 

>6
)(? o6PM K�c*(! "/�+ �� �0 �
)#2 !
 3)#~)2 @#	! 56( �0

 �#� :�!� 
!�g &6	r
 "/�#+ �#�  
)#t !� �#� ;#M�'  &#4�"� �#0

 �/
 B2�#<
 
� "&#T �
!&(�*7! �#T)U �#	5V
  �#0 �_2�#�  !

 "/�+ -! G/�H*2 "�!� -! ;M�'  �0 �)� "&]( �
!&(�*7!  �0 .�#2!

 "�!� -! ;M�' k	�*( @6� B
/�H
 �/
 �7 
� "&T �
!&(�*7!  �0

)j##�!/
�:�/�(:n6Z]##
 [��##
 �##	5V
/ �##T!&( �)##1/

"/�+ �0 -! ;M�'  &4���!� �=)<V2 "!
 "&#T �
!&(�*#7!  �0

 !
 �$(� �PM / ���]2 �_2���/���)<( �Q7�P2 &M
� .

�T)U �	5V
 �/
 B#2 ��<6i*c#2 56( "��H*7! �
)2  ! &#(!)


"/�+  &4� &0� 
!�g �6�r
 �P
 !
 ;M�'  �0 . 
�6c� "&6i= ��

�/
 :@6iiP2 -! ;g!&#' / �0�*#7_� @6#� �LM�� j7)*2  �0

 �V6*( �
!/ .(�	
!/ �/
 �	�7 -!  �*$� B#2 �l
! �0 &#40�)�.(

@6##� �L##M�� j##7)*2 -! �0�*##7_� @6##� �L##M�� j##7)*2 �/


>6
)(? "/�+ �	 �0 j#7)*2 �#� B#0/�+ /� / "��#� "��H*#7! �0

 8�#{�! m#0 
� &#T�� �*#T!� !
 
!&#i2 @	�#*<� �#$(� @6� �LM��

B##2 &()##T . �##4Q2 �##� �
!/ .(�##	
!/ ;g!&##' �/
 :;##��i2 
�

 V2 �Q7�P2 �L#M�� !�D / "�)� 
!)*7! B0/�+ �/
� G�C��2 3)<

 "/�+ @6� >6
)(? �	 �0 B2 ��]( �*$� / "��� �*+
5� !
 �0 &0� .��

�/
 &#4(�<0 B#R46$� 
�#6C2 3)#( J	 a6
�
 @	! �#	5V
  �#0

 B2 �
/!�� �c#6( `LE2 BR46$� 
�6C2 @	! �X�+! :�)T .@	!���#4�

�� B2 �I( G�HM  !�� ��M)OU �/
 @	! &7
 �=
52 / B<�  !

"/�+ &	�<( ��V	!  �*$�  &4� .�/
 ��)� K)LE2 j#7)*2  �#0

 [��#
 �#	5V
 �#� �
!/ .(�#	
!/ ;g!&#' / �0�*#7_� @6� �LM��

 �� &67
 G�Q�! �� 56( n6Z]
 o6PM K�c*(! N�<*'! ��  
)t

>6
)(? "/�+ �� �0 �t)��2  �0�/��&#T �
/!�� &M
� ."/_#=

 ;M�' 8!�+/
&(� :�� �� "/�+ :�)� �/
 /� �0 -! 
�6c�  &4�

 B##<� / J##	?)D)�
)2 G�6M)O##U �##� / �*##T!� B�)##LE2

>6
)(? �T!� �i��E2 �_2�� �CD�E2 �
)2  �0.

"/�+ �PM �)2-�  !�� n6Z]
 [��
 �	5V
 ;#M�'  &4�

 �#T)U �	5V
 -! iP2 j#7)
  ! #i "&#T B#7
�� 5#6( �#R	� @6 

�7!)�:�:�:p:�:�/��.(0 / !�
)2 �!
�W<)��(8�#V(! ��

 �T)U �	5V
 �L#M�� 
�#6C2 / �
!/ .(�	
!/ ;g!&' �/
 ��  !

 :B##7&6Lg!��B	�##i	��� / B	�6##7� "/�##+ /� 
� !
  �##X m##g
 

"/�+ &#(�!� ��]#( n6Z]
 [��
 �	5V
 �� .A7 / &(�)<(  &4�

 ��p/�p"/�+ @	! -! &M
� �#7! "&#T 8�#V(! o6P#M : &#4� .

m##0 �!
�##W<0 / 5##461 @6##4X)�(�##� n6Z]##
 [��##
 �##� �/


 �#� &(�!� ��](  
!�+
�4��e%"/�#+ -!  &#4� �#� G
q 8�#g
! 

�T)U �	5V
  !�7! "�)� o6PM .�!
�W<0 / BX)D��)�(5#6(

�CD�E2 B=!
- G�HM  /
 �� !
  !���f)#2/�� "�6+ >6
)�! 

�##T)U �##	5V
 �##� / &##(�!� 8�##V(! Y##L*Z2 `t�##42 �##$(�  ! 


� !
p�*7� "/�+ 4�&(���  & .��]#( n6Z]#
 [��#
 �#� .A7

 �� &(�!�p/�p>6
)�! @	! -! &M
� / �7
� �0�/�-! &#M
� 

�$(�)�>6
)�! ("/�+ �7
��( &#(�)� "&#T  &4� .�$#T��!)�(:

�!
�W<0 /  
)QM)�(B	�X B	�HM /
��)p(;M�' k	�*( 56(

 �T)U �	5V
 -! "/�+ 
�  ! ��#
 �#	5V
 �#� !
 k(�#� 8�g
!  &4� [

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html


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

�p� 

"/�+ �PM / B��	-
! n6Z]
  &#4� 
� &#M !
 ;#M�'  �#0

&(�)<( �!)4= &M.

;<�&4
0�1 

o6P#M �/
 K�Z*(! �� �!� ��]( h	�2-� @	! -! ;M�' k	�*(

 �T)U �	5V
 3)#4
 B#7
�� 
� "��H*#7! �
)2 �LM�� 
�6C2 /  !

 "/�+ / BW6*(? >#6
)(?  &#4� 
!�
)#U��  ��#	- �#6<0! -! �#0

 �� :�7! ��  
)t B2 �7
��( K�Z*(! J	 >#6
)(? &(!)
 B	�#0

 J	 ��  ��	- �0�QT �� &0� 
!�g "/�+ J	 
� !
 �*#T!&( �R	�

&4T�� .�/
 / �L#M�� Y#L*Z2  �0
�6C2 ;6LP
 / �	5V
  �#0

 �T)U �	5V
 G/�H*2 
� n6Z]#
 [��#
 �	5V
 -! "��H*7! ��  !

 #� B#7&6Lg! �L#M�� 
�#6C2 -! "��H*#7! �� �!� ��]( �CD�E2 @	! �

"�!� f�7! �T)U �	5V
 8�V(! / "&T �
!&(�*7!  �0 B#W	 �#�  !

 �/
 -! .(�#	
!/ ;g!&'  �0"�
!/ "/UPGMA "/�#+  &#4�

 >6
)(? -!  �*$� B2 8�V(! !5L�  �0 &40� .n6Z]#
 [��
 �	5V


>6
)(? �� f�7! �� / �!� 
!�g "/�+ /� 
� !
 �CD�E2 �
)2  �0

>##6
)(?  �##0Option500 /RGSS003 >##6
)(? �	�##7 -! �##0

 &(&T J6WH
 .�)#2-� -! ;M�' k	�*(  �#0T2G_#� :�#46L*0 

CCC "/�#+ 56( "�6\*2 &4X .(�	
!/ �	5V
 /-! ;#M�'  &#4�

 &(�!� 
!�g &6	r
 �
)2 !
 n6Z]
 �	5V
 .�6#M)
 N�#' @#	! �#�

B2 �#CD�E2 3)#( �0 
� �� �)T �/
 : ! �#	5V
 Y#L*Z2  �#0

�T)U )2-� -! "��H*7! ��  !�:n6Z]
 [��
 �	5V
 �6I( B	�0T2

G_� :�46L*0CCC �c	�i2 �
)2 "�6\*2 &4X .(�	
!/ �	5V
 /

"/�+ 
� �/
 @	�*$� �
 &(�6+ 
!�g �)2-� />#6
)(?  &#4� �#0

 >#6
)(? K�#Z*(! ��  �#4Q2 �#� / K�Z*(! 
� "��H*#7!  !�#� �#0 

2�(�����  �0��  �!,( T 8�V(! o6PM / �(�0�+� �_2�� 
)t�).

��	
� ���� ��	%&�/ 

�.8 :�$T��! .���� .BW]U h4
 �� k(�� "&T ^_M! / B2)� 8�g
! h4�!/ .��	�� &T
! B7�4T
�� �2�(: -
/�]� "&W](!� :�_6+ "�R](!� .

�.8 :B	�(!�.8 :.
.3 /  &<'! .B2!�+ .���e .�� / �!�	!  �	)7 8�g
! �*7_� �	5V
 �� �)��2 BE6P2 [�!)
 ��
/� �7��$(� .�#LV2

 �!�	!  -
/�]� 8)L=��)�:(���w���.

�.^ : 
)QM.8 :.� : )P( .8 / B�!�
 . -)
�� .���� .�iQt -! ;#M�'  5<#7! ;6c#(�*� Y#L*Z2 ^)E7 
� B(!�	! k(�� 8�g
!  &4�

 �T)U �	5V
 f�7!�� N)*6�
)7 �]6� BEU n6Z]
 [�!)
 /  ! .�!�#	! G�
�Q( ^_M! / �=!
- "�R4� @6<0�:��w�e:�!��#2 


- 8)L= @<V(! :}���!�	! G�
�Q( ^_M! / �=!.

p.Bl�X B	�HM � :
�� .���� .>6
)(? 
� K� �)Q<� h4
 �� ;<P
 k(��  �0 .&#T
! B#7�4T
�� �#2�( ��	�� -
/�]#� "&W]#(!� : :

�_6+ "�R](!�.

5. Balocchi, L.O., J.V. Caballero and R.R. Smith. 2001. Characterization and agronomic variability of 125 ecotypes of 
Bromus valdivianus Phil, collected from Valdivia province. Agro. Sur. 29 (1): 64-77. 

6. Fernandez, G.C.J. 2002. Discriminant analysis: A powerful classification technique in data mining. Proceedings of 
the twenty-Seventh Annual SAS Users Group International Conference. 14-17 Apr. 2002, Orlando, Florida, USA. 

7. Jaynes, D.B., T.C.  Kaspar, T.S. Colvin and D.E. James. 2003. Cluster analysis of spatiotemporal corn yield patterns 
in an Iowa field. Agron. J. 95(3): 574-586. 

8. Jiang, J.H., R. Tsenkova and Y. Ozaki. 2001. Principle discriminant variate method for classification of 
multicollinear data: Principle and Applications. Anal. Sci. 17: 471-474. 

9. Jobson, J.D. 1992. Applied Multivariate Data Analysis. Volum П, Categorical and Multivariate Methods. Springer-
Verlag, New York. 

10. Mendez, M.A., C. Hodar, C. Vulpe, M. Gonzalez and V. Cambiazo. 2002. Discriminant analysis to evaluate 
clustering of gene expression data. Federation of Eur. Biochem. Soc. 522: 24-28. 

11. Moreda, A.P., A. Fisher and S.J. Hill. 2003. The classification of tea according to region of origin using pattern 
recognition techniques and trace metal data. J. Food Composition and Anal. 16 (2): 195-211. 

12. Romesburg, H.C. 1990. Cluster Anal.For Research. Krieger Pub., Malabar, Florida. 
13. Welling, M. 2006. Fisher Linear Discriminant Anal. Univ. of Toronto Pub., Canada. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

47
.4

3.
1 

] 
 [

 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/20.1001.1.24763594.1388.13.47.43.1
https://iutjournals.iut.ac.ir/jstnar/article-1-1074-en.html
http://www.tcpdf.org

