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

��� 

"�	� 0� 0�123 � 4	56 
(7� 	�89�:
; �� 0<(� �7=� � 
(7� 7�+� >�(7? ���7� � �


�:�@ �(7#�,
:��� A( 4�:B C,*��D	��	�� :�� ���(7�( E�:'(�:�F

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

�:�=$ 

"�	� 	� 0�123 0�'	G� E�( ���( �� 	#<H �#� E���3 � 	��� � � � 4	56 I�
3 �	2 79� �7=� � 
(1J( ��K*+� 7�L � ��K*+� �	MH E�
$ �79=� �

N�7; �(7B ���7� ���� �:
; 0<(� .P�	��H E�( ��,QR"�(� E�S �:
; :�D��T	�)Triticum aestivum L.(U�9�� V7� >'	B �� C"9�	� 
	9�

 �	� �� �(7=3 0� 	� ���	W3 ��(�� 
	�,-.F �,-.- X' �( �:<:! ��	���( �=�Y�'��7� � ��(�� &�*Z� 4	56 [	 ."�	� 0� 0�123 \�	*< 	�

 :@ ]�� 0� N��� 7^�( �	 < \
T ��	�	
! �	� 7� �� (� �<	#
T "�	� �� < �>�373 0� � _� J "�	� \
T E�( 0�-R/.`�a-/R-"� �( :6�� 

��(� I�
3 �	� �� (� 	� :<�� < 0�J�3 ��� � ��( ��(�� 
	� .� �� NX3 4:! 0� ��( "�	� C��	���( ��( �	7�M_3 C�<	�9�( ��79; 	3 ��� �(:�3 

� ��� :!� ���� ��� � �$7T b7� ��� C��� 0��
� 	3 ��� �(:�3Q/-`�95
� c	9�3�( 7d<	9�� "9�	� E9�( � �� < E���3 (� I�
3 "� �( :6�� 

	� e�Y�'����� 4	56 �( �f7� c	�3�( N� �( � 7d�:=� 	� �7=� � 
(1J(��� 0<(� �7=� � .��� �	� �� ��( "�	� �'� N9X3 7*�9�� ��	���(

7�M_3 :! �:��	< �7=� � 
(1J( "�	� (g' � ��� 0<(� �(1� ��� � 0��
� �� 0<(� �(:�3 C0��
� �� 0<(� ��� N�^� ."�	� �	9� �� ��9� � ��� 
	9�

 "�	! >�373 0� ��( 03�� I	53�( � ��	���( ��� �	� �� � 0<(� �7=� � �:<��� 03�� I	53�( � �;:��� ���� ��� 7d<	� .7�+9� >�(79? 0�9�	X�

 N9�^� � ��K*+9� 7M( E�7*��� ��	���( �	� �� 7� �� 0��
� �� 0<(� �(:�3 0� �(� �	�<)--/,�.R,/`��� � ��( �	9� �� >9�373 09� ((�79�

 N!(� 0<(� �7=� � .� �� 0<(� �(:�3 �5
� � �	�� ��K*+� 7�L �	MH "�'� 0� 79� 09<(� �(19� ��� � �9�7� 79*� �� ���	� 0��
� �(:�3 h�7� �( 0��


 C0<(� �7=� � �� >�7? ��� �� �	�+� 0��
� �� 0<(� �(:�3 � 0<(� �7=� � E�� �d*+� .��K*+� 7M( 1�$	< 4�	53 7� ��7� 7*� �� ���	� 0��
� �(:�3

 �� >�7? i	�( �d*+� 7d<	�� ��� � ��( �	� �� �=�*<Y � �j�3�
� 7�M_3 N�( �G�X� "�(�� �( 0G�(� E�( �� 
7�gT .09� 09�123 �9�� ��9�

 �� ���	� 0��
� �(:�3 � 0��
� �� 0<(� �(:�3 0� �(� �	�< 7�+� >�(7?:
<(�3 �(�	� �( P�(19�( 
(79� 09<(� �(19� ��� 	9� 0+9�	K� �� 
7*��� �

�� � :
!	� �(���f7� 0<(� �7=� � 0�	<7� �� :
<(�3 0� 
	�
�(k< 0�:<7�;�(7B ��	5*�( ���� l	Z*<( mf	! �(�
� .��E�
$ \�	9*< 09� 09J�3 	�

 "�	� 0� 0�123 E�S l	Z*<( C	� �79=� � � ��7� 7*� �� 0��
� �(:�3 Ce�Y�'��� �7=� � 4	56 "�	! �7=� � "�	� 	� ��	#$ "�	� i	�( 7� 	�

0�	<7� �� l	Z*<( mf	! �(�
� 0� 0<(�0� 
	���n
� 0� � 
�(k< ��� 0<(� �7=� � ���# :!	� �(���f7� 
73�	�� �	�:<(� �( :<(�3.

�Y(� 
	� 
:��� :C�:
; "�	� 0� 0�123 C:�D��T	� "�(�7�+� >�(7? C	� 

0�:K� 

��� ���� 
�  �!� ��"#$%(Triticume aestivum L.)&'() *	�'


 + ��'"#$% ,!-'.! �'�	/�0 12�3  4 �5! 6�7� ,��89:! ;<0

 =�>2 �?	� @') �/ �0 AB
�) �'C�0 .
� @#'2! E!�'F! G! @'"	 

�.H7
�
  0 ,IJK�!� L0�5 ,�94��%!
G 
�7K�!� ++�"K�!� M=�
�B� NO2!��(>2! @9P�2 6�?K�!� M,G
+�K4 6
Q.�,RISI�"
I70 
�7K�!M�"K�!� ��(>2! @9P�2 6�?K�!� M,G
+�K4 6

*:@"7�+�9"S! �T� M=�B
�") UIVT) :gsaeidi@cc.iut.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               1 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


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

��� 

,�9K'70 �7SI
 �7��W ,!
!�  4 �5! @)�:
! �7SI
 M���� NO2!

 ��C�0)�+��.($4 �>2 X	  �!� ��"#$%Y'A'5I
  '4 �5! @

�R ,��	G �!�P
 @) U�9�4 &4 �Z! �0 +�'[
 
�7T'0 + �I'C �7Z\'
 

@) 
!�: @]7[) 1)!I% ��'7� .@	�'�!I
  '0  '�!� ��'"#$% �'7��W

 U�^9�! M�_�5 
� `7
I�R @?9T'0  '�!� 
� @	!�'a �!I) 6�7_b +

�
!� . )���0 
�  �!� ��"#$% �7��W ;	!-�!  0 @3O2! ,�F 
I'c

 ̀ 7
I�R *70 @:O
 ��J�! L	�c G! U+!�9) d�'0  �!� ��"#$% �0 ,�F

ef''5 +`''7
I�R ,!�''0 g�''<9�!,�''F @'') =
I''2 �''
�0 ��''7� 

)�+��(@5
�0 !�S M`7
I�R �7SI
 17T��9� >'2 hI�
 + �F 
� =�

 '')���0 +  ''	-J
 + �''5! �''7$F! -i�''3 
�7T''0 @3O''2! ,�''F

17#[
 @) 6�7j9) ��k ,�F  ']0!
 *'	! 
� !
 ,��	G =�%Oc! ��!I


 �F� 
!�: 
�79_! 
� .1')!I% lK'4+ =�>'2 *7'0 A'0!+
 *7'7P


 &F + @��(�� hI'�
 ��'J	! 
� =�>'2 G! X'	 �F &(5 *77P
 *7�k 

@)  �!� ��"#$% ,!�0 )���0 
� ��!I
 ��)�I'5 
�7T0 ,�!m�  0 ,�F

 �C�0)�Q+��(+1)�%  0  	-J
 �'	 e��'	
!+I4 G! @>7'2I
 �'F

&F 6G!��! �7j9) ��k *70 @?9T0 @'$4 �!�'P
 A'5I
 6�'C ,�'7�

 �'5! @��'(�� �7j9) �	 1)�%)��+��.(�!m'� �!�'(0)Q(n1')�% 

@0�	G
! 
� !
 @��(���n� ���� G! &:
 @)I0 ,�F �!�'	! @i�'5��C

�hI$J) 
�  4 �I$�/n�!
 @'$4 =�>'2 =!�77j
 14 G! �2
� 

1)�% *	! + ���I$�  7.I
 M&k�'� o�'0 =�72I8_ H7
�
  0 �F 

=�72I8_ 6
+� M #B�'5 =�2I8_ MX	RISI70 ��"#$% M1"�!��

 ���'C 6�'7)�� ,-9�5I9� �!I) U�^9�! 
� 6�7� �!I
 + M6�7� �C
.
�

1')�%  '0  	-J
  PS�]) X	 ,!�'0 �'F��'2
� @'%!
G �>��

`7
I�R ���� @#2!  >SI) 
�(k M��� �I$� p<K) !
 1)�% +� +

 4 \P$. H7
�
  0n�/n�+��/q�!
 =�>'2 14 hI�
 G! �2
� 

�[
 U+! 1)�% + ���I$�  7.I
�7Z\
 �!�'P
 M '�!� ��"#$% �Br) 

+ UI'c + �3�T') M #B�'5 
�  '�!� �!�P
 Ms]5 �3!+ 
�  #B�5

 
!�': &k�� o�0 t�% + �'��� �+� 1')�% 
� �'
 G+
 =�>'2

 M@F�  :�5 �
 G+
 M@F�  #B�5  '0  #B�'5 �!�'P
 +  '�!� ��'"#$%

 &k�'� o�'0 �3�T) M �!�
!-F �G+ �7u� @
�>2 + �Br) =
I2

 ���I0 �ZI) @>�) =
I2  0  #B�5 UIc +)�.(@_�'5  PS�]) 
� 

,�$2 ,�-	 +)�(1)�%  0  	-J
 -7� @'%!
G =�>'2 ,!�'0 �'F 

0 vI0�)  ��� ���� *	d U+! 1')�%  4 �!� ��K� =�>'2 1)�'C 

1')�% + �I'0 X'	RISI	-7� + ,I$� ,�'F �9K'70 -'7� �I'5 + �+�

 \P$. + ���I0 ��"#$% ,!-.! �0 1$9K)Q/nn=!�'77j
 G! �2
� 

6�!� 14���C  7.I
 @��(�� 1)�% ;C A5I
 �F.

,!-'.! �I'B(0 + ,�!m�  0 L	�c G! ����  �!� ��"#$% �IB(0

%@'') -''7� ��''"#$�+
 G! �''�!I
 '')���0 
� �'')/
�4 ,�''F ,�''F

 �C�0 @3O2!)�q(�'0 ��'"#$% ,!-'.! *70 A0!+
 @5
�0 !�S M

@') �'>	! !
 @'$() ;'^� �9'5!
 *	! 
� ��"#$% �'	�$� . '	-J


 &'F H	!�w X7">
 ,!�0 @C+
 �7T) H	!�w 
�'Z/  '0 @?9T'0

 �?	� =�>2 L	�c G! �(�/ &7^9T) �7a + =�>2 &7^9T)@)�C�0

 @) +6I[� G! !
 ,�7>) =�%Oc! ��!I
�7Z\
 �'0 =�>'2 ,�	�'� 

�	�$� &F!�� �(�/ *70 A0!+
 + �?	�"	 .-'. �'F &(5x��'"#$% 

@)  �!� ��"#$%  7.I
 
� �'[
 -'7� &7^9T') �7a 
Ic  0 ��!I


�7Z\
 !-.!  7^0 ��7�
!�:)q.(&F + ;^� G! �5
��� y
� @?9T0

 !
�4 �5! *"$) =�>2	! @ ')���0 
� !
 g�<9�  '0 ,�'F ,�!m'�

 �F� ;F�4 .,��P9) =�PS�]) *7'0 A'0!+
 @'5
�0 �0  ]0!
 
�

 �?	� +  �!� ��"#$% ���� =�>2 �'5! 6�'C ��J�!)��M��+

Q� .(�!
�"$F + ��^))�n( '4 �'��!� ��K'� �I'_  'PS�]) 
�

 #B�5 
�  �!� �!�P
&F  �!� 
!-F �G+ +  	d�0 @?9T0 ��"#$% �0 @

�!� *'	! �0 ,
!� @�P) + ��	G &7^9T) 
�Z/ ,!
!� + �C!� ����  

 ''PS�]) 
� @''S+ M�''��I0 �>''2 �I''5�9� + �"T''�I�)��(M

&F @�P) @?9T0  '�!� ��'"#$% +  #B�'5 
�  �!� �!�P
 *70 ,
!�

 �	��?� 6�F�K) .-�	+ + @i!�F!  PS�]) 
�)��(-'7� 
!-'F �G+

 'C!��0 p_�'C +  #B�'5 
�  '�!� �!�P
 M �!� ��'�� 6�'7� 
� �

,
!� @�P) + �Br) &7^9T) 
�Z/ ,!
!� �'��I0  '�!� ��'"#$% �0 .

�!
�"$F + U+�75)�q(H	!�'w ,!�'0 !
 �7T) H	!�w  	-J


&F @"	  4 ��9���  J79� + ���!� ��J�! @"79�R + @f7
I�� @?9T0 

A'5I
 6�'C �
+/�'0 &7^9T') 
�'Z/ *7'0 ��'	G =+�>
 1	d� G!

 &F H	!�w 7
I'�� @?9T0 @') @'"79�R + @f@'"79�R 
�'Z/ �'�!I


  #B�5 �!�P
 �I_  PS�]) 
� �(�/ + �C�0 @]7[) �	 + @K	!-�!�7a

 &() �!I�%  0 !
 
+
�0 ��'��  '�!� ��'"#$% �'0 �ZI) �>2 *	�


�''��I$� �
!-''� .&''F l''#9<) =�''PS�]) 
� *7''�k  ''0 �I''.+

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               2 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


"�	� 0� 0�123 � 4	56 
(7� 	�89
(7� 7�+� >�(7? ���7� � �...  

��n 

&F @�P) + �Br) @?9T0 ��'"#$% +  #B�'5 
�  '�!� �G+ *70 
!�

 �!� p_�'C �!I�%  0  �!� ��"#$% �IB(0 
� �/ �7$F! + ���� 

�5! 6�C �74\
 g�<9�!)��+��.(

*	!  0  .I
 �0 *'	d  4��'")! �'7iI#��F 1'0!� ,�'F �'7SI


*	d  ')���0 
� 6��>9'5! �(. !
 pS�_ ,�F + ,�!m'�  '0 ,�'F

 @') &F!�� *"$) ��)G *	�9$4 
� @"79�R =�PS�]) �'	�$�)�+

Q� (F +&1"C 
� @��(�� 1)!I% �7$F!  0 �	��% �0 *7�k ,�7�

 + =�>2�7Z\
 ,�F�7T') *7'7P
 �+-'S +  '�!� ��'"#$% �'0 �(�/ 

�/ �I'B(0 �'(.  '�!� ��"#$% �0 ��"#$% ,!-.! ;�"$F�0 
�

 )���0 1')!I% @	�'5��C 
I'u�)  '0  'PS�]) *'	! M@3O2! ,�F

 + =�>'2 *7'0 @#_!� A0!+
 �_��C +  7.I
 
� @��(�� *7'7P


&() �'7P$. X'	 
�  '�!� ��"#$% �0 AB
�) =�>2 *	�
 1'0!�

��J�! ���� �7iI#��F �C.

]�� � �(��	�

U�5 
� ;	�)G/ @%!
G ,�F���Q +���� @
�'^7^[
  %
-) 
� 

��(>2! @9P�2 6�?K�!� M,G
+�K4 6�"K�!� �	��� ��J�! .L'Bc

 ^Bc 7T0 MXK_ &7#:! ,!
!� ;	�)G/  ^]�) M *�I4 ,��0 ��� 
�

 ��9T0�
 �0 �5! XK_+ ��� ,�F)�.(ML7^[
 *	! 
���n*	d 

;	!-'�! + pS�_ *	d �7SI
 
Iu�)  0  4 �7iI#��F 10!� pS�_

 + ���� ,�!m�  0 
� 6��>95! �(. @"79�R hI�
 +� *70 @:O
 G!

 @.
�'_ ��'�� &:
Fukuho-kumogi +Oligo-culm �+
  '0 

=
b + ��''�� @'':O
 �I0 6�''C �''7SI
�''� )n+Q�(M6!�''$F  ''0 

N�c 
� *	�S!+ yI#0 ,!�'0 
!�'"
  '5 �'0 @���8'
 1)�4 ,�F

 �'�9��� 
!�': @0�	G
! �
I) @"	RISI�
I) + @%!
G =�>2 .�'F

 UIc  0 A_ 
�(k 1)�C @K	�)G/ =�4QvI']_  #2�� + �9) 

Q� @9��5 �I0 �9) . 
I0  #2�� �C�4 A_ ,+
 �F�@9��5 + �'9)

 =�4  #2�� 	�)G/ ,�F �?	�"	 G! @K��@9��5  9��� �u� 
� �9)

�C.6��)/ =�7#$% M;	�)G/ ��J�! �(. *7')G ,G�'5 �I'z$F 

7i�� &<C6-=�4 + s7]T
 MXT	� M 0 + �C ��J�! ,��0 
I'u�)

 
!�'^) M6�'7� G�7� �
I) @	!�a �2��% *7)\
Q���I'4 ���I'#74 

+ 6
+!����'	��� 6��>9'5! 
�9"F 
� �I7�I)/ =�>T� ���I#74 .

�I'7�I)/ =�>T'� �I'4 ��$
 6!�$F  0 6
+! �I4 �I5 X	 �+�3

 ��')G 
� �0I� +� 
� �/  7^0 + �C 6�!� y�_  0 �C�4 G! 1B:

 J��  :�5 + @F�  0 @F� �'	��� E�8) y�5 =
I2 .@
�>'2

����) =�>'2 +  '
I0 h�'>

! M��'"#$% ,!-'.! M '�!� ��'"#$% 

7'C�3 �'Z! �'	�%
 �'0 @K'	�)G/ =�4 �F 
� X	RISI�� �
I')  

�''�9��� 
!�'': @0�''	G
! .�''P
 �''
 �''C�4 G! G+
 �!���''2
� 

 #B�5 
I(W HT3 �0 @F�n�%
� &k�'� o�'0 G!  #B�5�F��%

 
I0 �	��� �BZ @K	�)G/ =�4 �F ,�F .�
G ��')G �
 G+
 �!�P


 
� X	RISI	-7� @��75
 �	 +  #B�5 �	G  73�� ��C���'2
� 

 #B�5 0 @K	�)G/ =�4 �F ,�F 'P
 �!I'�% @��7'5
 �'
 G+
 �!�

 �C 
Iu�) .
� X'	RISI70 ��'"#$% +  '�!� ��"#$% *77P
 ,!�0

  
I0 Ms]5 �3!+ UI'c  0 @K	�)G/ =�4 �F A5+ A_ +� ,�F

 +  '�!� ��'"#$% ef'5 + �'	��� ,
�'.I0 + �C!��0 �9) X	

 �'	���  B'5�[) s]'5 �3!+ 
� ��� HT3 �0 + X	RISI70 .G!

1)�%  0  	-J
  0  9��	 �!
+� ,�F  '0 @	�$�9'5
� �r4!�3 �+


 �_��'C + =�>2 *70 @#_!� A0!+
 �9(0 �7T>
 +  7.I
 
Iu�)

 �''C 6��>9''5! @��''(�� 1'')!I%)��+��.(&''F H	!�''w @?9T''0

 @f7
I�� + @"79�R)�+q(@f7
I'�� e��	
!+ ,!-.! G! 6��>95! �0

 + @"79�R +�'7a + &7^9T') 
�'Z/ *7'7P
 ,!�0 -7� �7T) H	!�w

 ,!-.! &7^9T) �'	���  B5�[)  �!� ��"#$% �0 ��"#$%)�+q.(

6�!�  	-J
�F
!-�! ��� G! 6��>95! �0SAS+PATH1�C ��J�! .

pX� � \�	*< 

1)�%  0  	-J
  PS�]) *	! 
� �5
� �r4!�3 �+
  0 �F @	�$�

 U�5 
� $4 =�>2 ,!�0 + �+� + U+! ,�FY'|��  PS�]) �
I) @

��'4 @	�'5��C !
 @��(�� 1)�%  '4 H'7
�
  '0 �n/��+q/n�

�2
� 6�!� 14 hI�
 G! �'��I$�  '7.I
 !
 �F)U+!�'. �+Q.(

U�5 
����Q �'[
 =�C  0 U+! 1)�% �7Z\'
 �'
 G+
 �!�'P
 

 #B�5 �
 G+
 �!�P
 M@��K�! 6��� M@#2!  #B�5 UIc M@F� UIc

 + �I0 �C
 6
+� UIc + &k�� o�0��/��hI�
 14 G! �2
� 

=�>2 @f7
I�� 
 !
 �I$� *77B.@>�)  0  .I
 �0 ��I0 
�0 �)O%

1'')�% �''7u� @
�>''2 ,!�''0 �''F p_�''C M ''�!� ��''"#$% 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               3 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


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

��� 

��:J,."�	� �	� q<	��(� C0*�	� �(��� 
	�"�	� 0� 0�123 �� �� 23 � ��+< 
	� Ce�Y�'��7� 4	56 
(7� 	� 

E�S �� �7=� � 
(1J( � ��(�� 
	� �	� �� �:
; :�D��T	� "�(� ,-.F 

=�>2 ) >S} 

U+! 1)�% �+� 1)�% �I5 1)�% �
�(k 1)�% &J�� 1)�% 

~0�) �9) 
�  �!� ��"#$%)���(

�C!��0 p_�C)�2
�(

~0�) �9) 
� X	RISI70 ��"#$%)���(

 �!� 
!-F �G+)���(

 #B�5 
�  �!� �!�P
 

 #B�5 
�  �!� �G+)���(

~0�) �9) 
�  #B�5 �!�P
 

 
I0 h�>

!)@9��5 �9)(

5 �!�P
 #B�5 
�  z#B� 

@#2!  z#B�5 UIc)@9��5 �9)(

 z#B�5 &4!�
 #B�5 
� 

@$J3 �G+)
� ������@#7) �97S(

@��K�! 6��� �
 G+
 �!�P
 

@F�  #B�5 �
 G+
 �!�P
 

5
 �
 G+
 �!�P
7@�� 

XK	
 UIc)@9��5 �9)(

&k�� o�0 UIc)@9��5 �9)(

&k�� o�0 t�%)@9��5 �9)(

6�?��7) *	�_/ UIc)�5@9� �9)(

6�C  7.I
 e��	
!+ 

@P$J
 6�C  7.I
 e��	
!+ 

6m	+ �	��^) 

��/��

�Q/��

Q�/�

��/��

��/�

�Q/�

�Q/��

Q�/�

��/�

��/�

��/��

�q/��

��/�

��/�

��/�

��/�

n�/�

��/�

��/�

��/��

��/��

��/�

��/�

�q/��

�Q/�

��/�

�Q/��

��/��

��/�

��/�

�q/��

Q�/�

�Q/��

��/�

��/�

�Q/��

�Q/��

��/�

��/�

Q�/��

��/�

Qq/QQ

�Q/�Q

Q�/�

��/�

��/�

��/�

��/�

��/�

�Q/�

��/�

�Q/�

��/�

��/�

��/��

QQ/�

Q�/��

�q/��

�n/��

��/�

�q/�

��/�

��/��

��/�Q

��/��

��/Q

�n/�

�n/�

��/�

��/��

��/��

��/��

n�/�

��/��

��/�

�Q/��

Q�/�

Qq/��

��/�

��/�

QQ/�

��/�

��/��

��/��

��/��

n�/q

QQ/n�

��/�

��/�

��/��

��/�

��/�

�Q/�

�n/�

�n/��

��/�

��/�

��/�

�n/�

�Q/��

��/�

��/�

Q�/��

��/��

�Q/�

Q�/��

�q/�

��/�

�n/��

qn/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               4 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


"�	� 0� 0�123 � 4	56 
(7� 	�89
(7� 7�+� >�(7? ���7� � �...  

��q 

��:JF."�	� �	� q<	��(� C0*�	� �(��� 
	�"�	� 0� 0�123 �� �� 23 � ��+< 
	� Ce�Y�'��7� 4	56 
(7� 	� 

E�S �� �7=� � 
(1J( � ��(�� 
	� �	� �� �:
; :�D��T	� "�(� ,-.- 

=�>2  >S}) 

U+! �+� �I5 �
�(k &J�� 

~0�) �9) 
�  �!� ��"#$%)���(

�C!��0 p_�C)�2
�(

��"#$% X	RISI70 )���(

 �!� 
!-F �G+)���(

 #B�5 
�  �!� �!�P
 

 #B�5 
�  �!� �G+)���(

~0�) �9) 
�  #B�5 �!�P
 

 
I0 h�>

!)@9��5 �9)(

 #B�5 
�  z#B�5 �!�P
 

@#2!  #B�5 UIc)@9��5 �9)(

 z#B�5 &4!�
 #B�5 
� 

@$J3 �G+)
� ������@#7) �97S(

@��K�! 6��� �
 G+
 �!�P
 

@F�  #B�5 �
 G+
 �!�P
 

5
 �
 G+
 �!�P
7@�� 

XK	
 UIc)@9��5 �9)(

&k�� o�0 UIc)@9��5 �9)(

&k�� o�0 t�%)@9��5 �9)(

6�?��7) *	�_/ UIc)@9��5 �9)(

6�C  7.I
 e��	
!+ 

@P$J
 6�C  7.I
 e��	
!+ 

6m	+ �	��^) 

�q/�

��/�

��/�

��/�

�n/�

q�/�

��/��

��/��

��/�

��/�

��/�

��/�

��/�

��/�

��/�

��/�

�Q/�

n�/�

��/��

�n/QQ

�n/QQ

�q/�

�q/��

��/��

��/��

��/��

Q�/�

��/��

��/�

QQ/��

�q/�

�q/�

��/�

��/��

��/�

�q/�

nQ/�

��/�

Q�/�

��/��

QQ/��

��/��

�Q/��

�Q/�

��/��

�q/��

Q�/�

��/�

��/��

��/�

��/��

�q/�

��/�

Qn/�

QQ/��

��/��

�n/��

��/�

Q�/��

��/�

��/�

�q/��

��/�

�n/��

�q/��

��/Q

q�/�

Q�/�

q�/�

Q�/�

��/��

��/�

n�/�

��/�

��/��

�n/�

��/��

�q/�

��/�

��/��

��/�

Q�/��

�Q/�

��/��

Q�/�

��/�Q

�q/�n

Q�/Q

�Q/�

��/�

��/��

��/�

��/�

��/��

�Q/�

��/��

�n/�

n�/��

q�/�

��/�

��/��

��/��

��/��

Q�/��

��/��

Qq/��

��/��

n�/�

q�/n�

Q�/�

@) 1)�% *	! M~0�) �9) 
�  #B�5 �!�P
 +  �!� 
!-F �G+ M�C!��0-

@'_�0 v�'B

! �7$F! + ��"#$% ,!-.! @>�) v�B

! �?��70 ��!I


  0  .I
 �0 + �C�0  �!� ��"#$% �0 X	RISI�
I) =�>2 �9K70 &(5

 '	+
 �'C
 6
+� ��	�� �?��70  4 �/ 
� X	RISI�� =�>2 6�'7� @K

 @) !
 1)�% *	! M��9TF �7)�� 6�I
 �T	G 1)�% �!I
)�.(U�'5 
�

 U+! 1)�% @0�	G
! �+��n/QQ6�!� hI�
 G! �2
� �I$�  7.I
 !
 �F

 �[
 �9K70 +�7Z\
 M #B�'5 
�  �!� �!�P
 M #B�5 
�  �!� �G+ �Br) 

+ �'C!��0 p_�'C M #B�5 
�  z#B�5 �!�P
 M&k�� o�0 t�%

 �!� 
!-F �G+ @) + �I0  ��'� ��'"#$% ,!-'.! 1)�% ��!I
 ,
!�'�

�IC .|	�9�  T	�^) U�'5 G! 12�3  '4 �!� ��K'� �+� + U+! ,�'F

  �!� �!�P
 M #B�5 
�  z#B�5 �!�P
 M #B�5 
�  �!� �G+ �7u� @
�>2

  #B�5 
� o�0 t�% +1"C 
� !
 @90�Z ��9BT� ;^� 1')�% ,�'7�

  0 + ���I$� �>	! U+! % *	! �Br) 
Ic �[
 !
 1)��7Z\
 ���!� 
!�: .

6�!G�9�O4  PS�]) 
�)�(�/ ,!-.! + ��"#$% 1)�% MU+! 1)�% -7�

��� �[
 �9K70 + 6�C ,
!���7Z\
 +  #B�'5 
�  '�!� �!�'P
 �Br) 

�5! 6�I0 s]5 �3!+ 
�  #B�5 �!�P
 .

`7
I�R @0�	G
! �+� + U+! U�5 
� �+� 1)�%�FH'7
�
  '0

Qq/QQ�2
� +��/���2
� �I'$�  '7.I
 !
 =!�'77j
 14 G!

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               5 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


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

��� 

)U+!�.�+Q.(U�'5 
� �+� 1')�%���Q�'[
 �9K'70 �7Z\'
 

�(. 
� X	RISI70 ��"#$% + 6�?��7) *	�_/ UIc M 
I0 h�>

!

 p_�'C M #B�'5 
�  '�!� �!�'P
 =�>2 @S+ M���� 
!�: �Br)

 &4!�'
 +  #B�'5 
�  z#B�'5 �!�P
 M #B�5 
�  �!� �G+ M�C!��0

 z#B�5 @>�) =
I2  0  #B�5 
� �7Z\
 1')�% *	! 
�  .I
 10�: 

@) !�S M��9C!� �/ �!I
 ���  
I0 h�>

! 1)�% !
 ��'4 ,
!�'�)�.(

M@��75
 �
 G+
 �!�P
 �7u� @
�>2 M�+� U�5 
�  #B�'5 �'
 G+


 *	�9K''70 @��K''�! 6��''� + @''F��7Z\''
 �+� 1'')�% 
� !
 �''Br) 

@)  4 ,I[�  0 M��9C!� �/ �!I
 @��7'5
 6
+� UI'c 1')�% !


�7)�� .@0�'	G
! U�'5 +� 
� �+� 1')�%  '0 vI'0�) |	�9�  T	�^)

 @��K�! 6��� �
 G+
 M@F�  #B�5 �
 G+
 �7u� @
�>2  4 �!� ��K�

  0 U+! U�5 
� @��75
 �
 G+
 +
� �+� U�'5 
� + @'>�) 
Ic

 �Br) �(. �[
 !
 1)�% *	!�7Z\
 �'Z! �?��'70  '4 �'��!� 
!�: 

+ U�5 @]7[) A	!�C A0!+
 �0 @) =�>2 *70 �'C�0 .1')�% 
�

 
�  '�!� �G+ M '�!� ��"#$% =�>2 M@0�	G
! U+! U�5 
� + �I5

  0 ~0�) �9) 
� X	RISI70 ��"#$% M #B�5 1'0�: + �'Br) =
I'2

 &F +  .I
 p_�'C M #B�'5 
�  �!� �!�P
 M �!� 
!-F �G+ *7�k

  0 &k�� o�0 t�% + �C!��0 ! �0 + �Br) =
I2 �'9$4 �7$F

  0 X	RISI�� =�>2 +@>�) =
I2�7Z\
 @) + ���I0 
!�� �!I'


 �''7)�� ��''"#$% 1'')�% !�''�/)�+�.(�+� U�''5 
� �I''5 1'')�%

 @0�	G
!�n/���'[
 �9K70 + �I$�  7.I
 !
 14 hI�
 G! �2
� 

�7Z\
 
!�: XK	
 UIc + 6�?��7) *	�_/ UIc M 
I0 h�>

! �Br) 

h�>

! �?��70 !�S + �C!� @
�>2 @S+ M�I0  
I0 �'���) ��'"#$% 


�  #B�'5 �!�'P
 +  #B�'5 
�  �!� �!�P
 M�C!��0 p_�C M �!�

 @>�) �(. 
� ~0�) �9) *	! �0 ) 1)�%}���I0 �Z .|	�'9� ��5!�0

 *	d @0�	G
! U�5 +� G! 12�3 *	! �F @) v�B�95! 
Ic  '4 �I'C 

@') @��75
 6
+� ;F�4 ,!�0 g�<9�! ;	!-'�! H'.I) �'�!I
 

0��"#$% ,!-.! G! @_�����) 
!-'F �G+ +  #B�'5 
�  �!� �G+ 

�IC  �!� .@0�	G
! U+! U�5 
� �
�(k 1)�%n/q�+� U�'5 
� +

�Q 6�!� =!�77j
 G! �2
� �I$�  7.I
 !
 �F .U�'5 
� 1')�% *	!

 �[
 =�C  0 U+! �7Z\'
 
�  '�!� �G+ M '�!� 
!-'F �G+ @'>�) 

+ &k�'� o�0 t�% + @$J3 �G+ M #B�5 �'[
 �7Z\'
 �'Br) 

;	!-'�! *	!�0�'�0 M�I'0  '�!� ��"#$% + ~0�) �9) 
�  #B�5 �!�P


 @) 1)�% *	! ;F�4 + ��"#$% ,!-.! @_�0 ;	!-�! HB5 ��!I


 �I'C  '�!� ��"#$% �0 AB
�) =�>2 �?	� G! @_�0 .1')�% *'	!

)�
�(k 1)�% (�'[
 =�'C  '0 -7� @0�	G
! �+� U�5 
� �7Z\'
 

"#$% M �!� ��"#$% �Br) �'9) 
�  #B�'5 �!�'P
 + X'	RISI70 ��

 @') !
 1')�% *'	! !�'S + �I0 ~0�) �'7)�� ��'"#$% 1')�% �!I'
.

�0  '0 M�
�'(k 1)�% ,!�0 U�5 +� G! 12�3 |	�9�  T	�^) ��5!

 @) �u� �5
 *	d g�<9�!  4�
�'(k 1')�% ;	!-�! ��5! �0 �F

@) ;	!-�!  0 �J�) ��!I
 &FM@��7'5
 6
+� UIc ��)G ,!-'.!

"#$% ����  PS�]) �
I) �7P$. 
�  �!� ��"#$% + �� .1)�% 
�

 +  #B�'5 
�  z#B�'5 �!�'P
 =�>'2 M@0�	G
! U+! U�5 
� &J��

  0  #B�5 
�  z#B�5 &4!�
 ���I0 �Z})  .I
 10�: + �Br) =
I2

 @) 1)�% *	! ;	!-�! +&4!�'
 + �!�'P
 ;	!-'�!  '0 �J�) ��!I


 z#B�5 + 1"�!�� UIc +  #B�5 
� 
+
�0 
�  #B�'5 �!�P
 ;F�4 

�IC &k�� o�0 t�% + ~0�) �9) .+ �'Br) H	!�w  0  .I
 �0

 
� &J�'� 1')�% 
�  #B�'5 
�  z#B�'5 &4!�
 + �!�P
 �
��	G �Z!

 @) �u�  0 =�>2 �	�5 �0  T	�^) U�'5 
� 1)�% *	! �5
���� 


� @#2!  #B�5 
�  z#B�5 �!�P
 �7$F! + ;^� �?��70 �9K70 -7�

 hI�
 ��J	! @) !
 1)�% *	! + �C�0  #B�'5 
�  z#B�5 1)�% �!I


��� �I$� ,
!�� .*	d @0�	G
! U�5 +� |	�9� !�S @) ��K� �F �'F�

 ̀ 7
I�R  z#B�5 =�72I8_ G! @8_�C &J�� 1)�%  4 6�I'0 �F

 g�<9�! +@) �/ ,��B) �0 g�'<9�! @F�G�0 ;	!-�! H.I) ��!I


 &F + �>2 *	! �IB(0 ,!�0 "#$% ,!-.! *7�k���� �� . '0 
I'c

 1)�%  0  	-J
 |	�9� @#4 ̀ '7
I�R g�'<9�!  '4 �!� ��K'� �F �'F

�0 @) �+� 1)�% ��5! ;	!-'�! + 6�'7� @'5
�+G  0 �J�) ��!I


 ,��#0���IC .
� +  '�!� ��'"#$% �?��70 U+! U�5 
� �I5 1)�%

 �I0  
I0 h�>

! *7B) �+� U�5 .1)�%  PS�]) *	! 
� + �
�'(k ,�F

 !
!� &J�� +� �'F 
� l'#9<) =�>'2 �'u� G! @(0�K) H	!�w ,

@) 
�u9�! + ���I0 U�5*	d ;�	-� �+
 H'7
�
  0 �(�/ ,��B) �0 �F

 =�72I8'_ +  '�!� ��'"#$% ,!-'.! �IB(0 ,!�0 g�<9�! @	!
�4 

�F� ;	!-�! !
  z#B�5  0 vI0�) .*'	! G! 1'2�3 |	�'9� ��5! �0

 *	!  PS�]) @) v�B�95! 
Ic  ')���0  '4 �I'C ,!�'0 g�'<9�! ,�'F 

1''0!�  ''P)�. 
� @F�''
I4�� + @''5
�+G M ''�!� ��''"#$% ;	!-''�!

 0 @5
�0 �
I) �7iI#��F &F 
Ic @) �	�� ��")! ��)G�C�0.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               6 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


"�	� 0� 0�123 � 4	56 
(7� 	�89
(7� 7�+� >�(7? ���7� � �...  

��� 

��:J-.�� >�(7? �j�3�
� �d*+�)7GB E��	T (�=�*<Y �)B 
S	�7G(�	� �� &�*Z� 4	56 
(7�,-.F 

�>2 �Q����n�

�� 
I0 h�>

! ��q/����/����/��Qn/��q/���/���/��

Q�@��75
 Q�/�����/�Qq/��Q/��Q�/����/��n/��

�� #B�5 
�  �!� �!�P
 ��/����/��n�/��n/���Q/���n/�Q�/�

�� #B�5 
�  �!� �G+ ��/����/�nn/����/���/��Qn/�Q�/�

�� �!� 
!-F �G+ Qq/���/����/���Q/����/���/���/�

��~0�) �9) 
�  #B�5 �!�P
 Q�/���/���Q/��n�/���n/����/���/�

n� �!� ��"#$% ��/���/��Q�/���/���/���/���n/�

���C!��0 p_�C ��/����/��Qn/�Qn/���/���/��q/��

&F H	!�w G! �(�/ L#]) 
�:  4 @f7
I�� @?9T0��/��	 +Q�/�9K70 U�$93! s]5 
� H7
�
  0 �5! ��%+�%@) 
!� @�P) ��C�0.

��:Jr.�� >�(7? �j�3�
� �d*+�)7GB E��	T (�=�*<Y �)B 
S	�7G(�	� �� &�*Z� 4	56 
(7�,-.- 

�>2 �Q����n�

�� 
I0 h�>

! ���/����/����/����/��q/���/��Q/��

Q�@��75
 ��/��Q�/��Q/���/���/����/���/�

�� #B�5 
�  �!� �!�P
 ��/��Q�/����/���/����/���Q/��n/�

�� #B�5 
�  �!� �G+ ��/���/��q/����/���/��Q�/���/�

�� �!� 
!-F �G+ ��/�Q�/�����/��n/�����/�QQ/���/�

��~0�) �9) 
�  #B�5 �!�P
 ��/���/��n�/��n�/��n/�����/����/�

n� �!� ��"#$% ��/����/Q�/���/�Q�/��n/���n/�

���C!��0 p_�C ��/����/���/���/���/�Q�/��q/��

&F H	!�w G! �(�/ L#]) 
�:  4 @f7
I�� @?9T0��/��	 +Q�/�U�$93! s]5 
� H7
�
  0 �5! �9K70 �%+�%@) 
!� @�P) ��C�0.

H	!�w @5
�0&Fl'#9<) =�>2 *70 @?9T0 )U+!�'. �

+�(`7
I�R  4 �!� ��K� �0 ,�F �!�'P
 ,!
!� �9K70  
I0 h�>

!

 �0  T	�^) 
� ,�9K70  �!� 
!-F �G+ +  �!� `7
I�R 6�'
I4�� ,�'F

���I0 .&F #B�5 
�  �!� �!�P
 + @��75
 6
+� UIc *70 @?9T0

+ �Br) U+! U�5 
� G!�'5 G! �9K'70 ,
!�'^) �'u� �I'0 �+� U.

+  
I0 h�>

! �C!��0 p_�C &F
� �?	�"	 �0 @(0�K) @?9T0

 ��9'C!� @0�	G
! U�5 +� �F)U+!�'.�+�.(&'F *7'0 @?9T'0

  #B�''5 
�  ''�!� �!�''P
 U+! U�''5 
�  #B�''5 
�  ''�!� �G+ +

)**nn/�r =(�+� U�5 +)**�q/�r =(�I0 ,I: \9BT� + �Br) .

&F H	�w �
+/�0 70 @>�) @?9T0 �G+ +  #B�'5 
�  '�!� �!�'P
 *

�!�'P
 ;	!-'�! �0  4 �I0 �/ G! @4�3 �+� + U+! U�5 
�  �!�
!-F 

@')  95�4  �!� 
!-F �G+ G!  #B�5 
�  �!� �I'C .,�-'	 + @_�'5 

,�$2)�(6�!G�9�O4 +)�( �!� 
!-F �G+ *70 @>�)  ]0!
  0 -7�

 6�I$� 6
�C!  #B�5 
�  �!� �!�P
 +��! .K70 ��"#$% ̀ 7
I�R �9 
� �F

 +  #B�'5 
�  '�!� �G+ ;	!-'�! �'0 AB
�') �9K70 @0�	G
! U+! U�5

 @S�'3
� M�I'0 
+�'0  #B�5 �!�P
  '�!� ��'"#$% �+� U�'5 
�  '4 

&F �+�  'B
�) 
� +  #B�5 
�  �!� �G+ �0 @	d�0 ��9BT� �Br) @?9T0

 �''C!�  ''�!� 
!-''F �G+ �''0)U+�''.�.(+ *7

I''�  ''PS�]) 
�

@#70 )��(7�&'F H	�'w ,!
!�  '�!� ��"#$% -�'0 @'9Br) @?9T'0

 �5! 6�I0 ��"#$% ,!-.! .&F �C!��0 p_�C + �'Br) @?9T'0

@]5I9) �+� U�'5 
�  #B�5 
�  �!� �G+ +  #B�5 
�  �!� �!�P
 �0

 &F + @0�	G
! U�'5 +� �'F 
�  
I0 h�>

! �0 @	d�0 + @>�) @?9T0

 + �C!� &F+ �'C!��0 p_�'C *7'0 ,��	G @?9T0 6
+� UI'c

 �'	��?� 6�F�K) 
+
�0  #B�5 �!�P
 + @��75
 )U+!�'.�+�.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               7 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


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

��Q 

��:JQ.�=�*<Y � �j�3�
� ��K*+� 7�L � ��K*+� �	MH )1*<(7T "f(� �(:�( ((�:
; 0<(� �7=� � 7� �7=� � 
(1J 

�7T) �Z! 
@0�	G
! U+! U�5)���Q(@0�	G
! �+� U�5)����(


+
�0  #B�5 �!�P

) �Z!&7^9T )�nQ/�(qq�/�)���/�(�n�/�

 �!� 
!-F �G+ L	�c G! &7^9T) �7a �Z! )��� /�(���/�)��q/��(���/��
 #B�5 
�  �!� �!�P
 L	�c G! &7^9T) �7a �Z! )�Qn/��(�q�/��)��n/��(Q��/��

&F ��"#$% �0 @?9T0 )��/�(�Q/�)�n/�(��/�

 �!� 
!-F �G+
&7^9T) �Z! )nn�/�(���/�)���/�(Q�q/�


+
�0  #B�5 �!�P
 L	�c G! &7^9T) �7a �Z! )��Q/�(��q/�)��n/��(���/��
 #B�5 
�  �!� �!�P
 L	�c G! &7^9T) �7a �Z! )���/��(���/��)�Qn/��(���/��

&F ��"#$% �0 @?9T0 )��/�(��/�)�n/�(QQ/�

 #B�5 
�  �!� �!�P

&7^9T) �Z! )���/�(q�Q/�)�n�/�(��q/�


+
�0  #B�5 �!�P
 L	�c G! &7^9T) �7a �Z! )nQn/��(���/��)���/��(��n/��
 �!� 
!-F �G+ L	�c G! &7^9T) �7a �Z! )�qn/��(Q��/��)���/��(���/��

&F ��"#$% �0 @?9T0 )Q�/�(�n/�)Q�/�(�Q/�
@:�0 6���) )���/�(��Q/�)nn/�(���/�

+ @i!�F! -�	+)��(&F  0 -7� +  '�!� ��'"#$% *7'0 -7k�� @?9T0

6
+� UIc ����
� @��75
6�I$� 6
�C! �!�	! @)I0 ,�F��!.

L7:� @5
�0 
Iu�)  0 �7T)  	-J
 |	�9� =�>'2 *70 A0!+
 �


&F H	!�w G! 6��>95! �0 @f7
I�� + @"79�R @?9T0)U+�. �(��K�

 �'Z! *	�9K'70 ,!
!�  #B�'5 
�  �!� �!�P
  4 �!� @'"79�R &7^9T') 

)��/�+�n�/�U�'5 
� H7
�
  0 ,�'F @0�'	G
! �+� + U+!(�'0

 �I0  �!� ��"#$% .6�!G�9�O4  PS�]) 
�)�( #B�5 
�  �!� �!�P
 -7�

 �5! 6�I0  �!� ��"#$% �0 &7^9T) �Z! *	�9K70 ,!
!� .@#% �Z! &a


 �>'2 *'	! M '�!� ��'"#$% �'0  #B�'5 
�  �!� �!�P
 ��	G &7^9T)

F&!
 @$4 \9BT� @?9T0 @0�'	G
! U�'5 +� �'F 
�  �!� ��"#$% �0

 �!� ��K� )U+!�.�+�(4 M 0  @) �u���	G &7^9T) �7a 
�Z/ �5
 

�>2 *	! @>�) + '�!� 
!-'F �G+ + 
+
�'0  #B�5 �!�P
 L	�c G!

 &F H	�w ;F�4 �%�0 �'5! 6�'C �>'2 +� *'	! *7'0 @?9T0

)U+�.�.(!� 
!-F �G+ &7^9T) �Z! U+! U�5 
�  �!� ��"#$% �0  �

 ��	G \9BT� 17S�  0 �)! M�I0�7Z\
 G! �/ ��'	G + @'>�) &7^9T') �'7a 

M #B�5 
�  �!� �!�P
 L	�c &F H	�w @f7
I'�� + @'"79�R @?9T'0

 
!-''F �G+ *7''0 @''$4 �''C 6�F�K'')  ''�!� ��''"#$% +  ''�!� 

)U+!�.�+�.(7a �Z! ,!
!�  �!� 
!-F �G+ M@0�	G
! U+! U�5 
� �

9BT� @f7
I�� + @"79�R &7^9T)�� #B�5 
�  �!� �!�P
 L	�c G! ,��	G 


� M�I0  �!� ��"#$% �0 @S�3 
�7T0 @0�	G
! �+� U�5 
� �Z! *	!  4

 �I0 -7k�� .*	�9K70 @0�	G
! �+� U�5 
� �0 @>�) + &7^9T) �7a �Z!

 
�  �!� �!�P
 L	�c G! + 
+
�0  #B�5 �!�P
  0 vI0�)  �!� ��"#$% 

 #B�5 �I0 )U+�.�.( '4 �!� ��K'� =�>'2 &7^9T) 
�Z/ �
+/�0

 @0�'	G
! U+! U�'5 
� 
+
�'0  #B�5 �!�P
 �7Z\'
 + �'Br) &7^9T') 

�+� U�'5  0 �BT� ,�9K70 �'u�  '0 + �'C!�  '�!� ��'"#$% �'0

@) &F H	�w ��I0 �9K70 �5
 @?9T0 + 
+
�'0  #B�'5 �!�'P
 *70 

17S�  0 U+! U�5 
�  �!� ��"#$% 70�>2 *	! &7^9T) �Z! ��I0 �9K

 �C�0)U+�.�.(�!
�'"$F + U+�75  PS�]) 
�)�q(�!�'P
 -'7�

 *	�9K70 
+
�0  #B�5�7Z\
�C!�  �!� ��"#$% �0 !
 �Br) .

 0 �!�'P
 &7^9T') 
�Z/  4 �!� ��K�  PS�]) *	! |	�9� @#4 
Ic

 M
+
�0  #B�5 ��"#$% �0  #B�5 
�  �!� �!�P
 +  �!� 
!-F �G+  '�!� 

&F H	!�w ,��B) �0 @?9T0 0 @"79�R�9K7 �'(�/ &7^9T') 
�Z/ G! �'0

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

                               8 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html


"�	� 0� 0�123 � 4	56 
(7� 	�89
(7� 7�+� >�(7? ���7� � �...  

��� 

&F H	!�w ��5! �?��'70  '4 �I'0 @f7
I'�� @?9T0 �7Z\'
 1')!I% 

0 ��"#$% ,!-.! *70 A0!+
 �0 @]7[)�*'	! + �5!  �!� ��"#$% 

�!
�"$F + U+�75 |	�9� �0  J79�)�q(�'C!� L0�']
 -'7� .|	�'9�

 &F H	!�w 	-J
 + @?9T0  '4 �I'0 �/ G! @4�'3 �7T') H	!�w  

@') 
+
�'0  #B�'5 �!�'P
 +  #B�5 
�  �!� �!�P
 �'��!I
 @i!
�'4 G!

 ��"#$% ;	!-�! ,!�0  �!� 
!-F �G+ �0  T	�^) 
� ,�9K70 g�<9�!

 1)�%  0  	-J
 |	�9� ��5! �0 + ��C�0 
!�
I_�0  �!� g�'<9�! �'F

*	d 1)�% ��5! �0 �F &J�'� + �
�'(k ,�'F !I'�%  '0 p_�'C �

 )���0 
� g�<9�!  0 ,�F,�!m� + ��"#$% ,!-.! �IB(0 
Iu�)  0 +

@)  �!� ��"#$%�C�0 
!�
I_�0 ,�9K70 @F�G�0 G! ��!I
 .

��	
� ���� ��	5*�( 

�.! M@�!G
!.��n� .@%!
G ��F�7� NO2!) $.�
 .(��(>2! @9P�2 6�?K�!� =!
�K9�!.

Q.g M�!m� �!�(0 .��n�.9�R hI�
 @5
�0 
� �(�/ A0!+
 + &() @$4 =�>2 + ��"#$% x!-.! @"7�n� �'0 
IK'4 g�'a @)I'0 ���� &:
 

�+
 G! 6��>95! 6�7j9) ��k ,
�)/ ,�F.��(>2! @9P�2 6�?K�!� M,G
+�K4 6�"K�!� M=�
�B� NO2! �C
! @5��C
�4  )�� ��	�� .

�.g M@_�5.g +.,�$2 ,�-	 .��nn.!� ��"#$% *70 @"79�R A0!+
 @5
�0 
� @$4 =�>2 +  ���� *	d L'	�c G! ��'� ��'��

1)�%  0  	-J
.�!�	! ,G
+�K4 �I#%  #J) Qq)Q:(�����n�.

�.*7F�C E M�7�.��nq .$4 =�72I8_ @0�	G
!Y'*'	d 
� d�'0 @SI"SI) �G+ �0 *7�
I#� ,�FI?S! + @>74 + @��':
! M@3O'2! ,�'F

 
  0 ���� @)I0 + @%!
G 17#[
 +  	-J
 �+ ��k ,�F 6�7j9) .,G
+�K'4 6�"K�!� M =�
�B� NO2! �C
! @5��C
�4  )�� ��	�� M

��(>2! @9P�2 6�?K�!�.

�.� M@$	�4 .����.�!�	! ,-4�)  ^]�) ,!IF + g/ �
!-�.@F�?K�!� ��(. =!
�K9�! M��(>2! @9P�2 6�?K�!� .

�.6�!G�9�O4.�.��nq.$4 =�72I8_ @0�	G
!Y'�0  ]0!
 
� ��� ���� @>74 + @! d�'0 @SI"SI) �G+ �0 *7�
I#� ,�F�3!+�	G L'	�c G

�+
 6�7j9) ��k ,
�)/ ,�F��(>2! @9P�2 6�?K�!� M=�
�B� NO2! �C
! @5��C
�4  )�� ��	�� M.

7. Atsmon, D. and E. Jacobs. 1977. A newly bred ‘gigas’ form of bread wheat (Triticum aestivum L.): Morphological 
features and thermo-photoperiodic responses. Crop Sci. 17: 31-35. 

8. Dewey, D. R. and R. H. Lu. 1959. A correlation and path–coefficient analysis of components of crested wheatgrass 
seed production. Agron. J. 51:515-518. 

9. Dofing, S. M. and G.W. Knight. 1992. Alternative model for path analysis of small-grain yield. Crop Sci. 32: 487-489. 
10. Ehdaie, B. and J. G. Waines. 1989. Genetic variation, heritability and path analysis in landraces of bread wheat from 

South Western of Iran. Euphytica 41:183-190. 
11. Fonseca, S. and F. L. Patterson. 1968. Yield component heritability and interrelationships in winter wheat (Triticum 

aestivum L.). Crop Sci. 8:614-617. 
12. Griffiths, A. J. F. and J. H. Miller. 1996. An Introduction to Genetic Analysis. 6th Ed., W. H. Freeman Co., New York.  
13. Guertin, W.H. and J. P. Bailey. 1982. Introduction to Modern Factor Analysis. Edward, Brothers. Inc., Michigan. 
14. Johnson, R. A. and D. W. Wichern. 1996. Applied Multivariate Statistical Analysis. Sterling Book House, New Delhi. 
15. Jolliffe. I.T. 1986. Principle Component Analysis. Springer Varlay Inc., New York.  
16. Knott, D. R. and B. Talukdar. 1971. Increasing seed weight in wheat and its effects on yield, yield components and 

quality. Crop Sci. 11: 280-283. 
17. Moghaddam, M., B. Ehdaie and J. G. Waines. 1997. Genetic variation and interrelationship of agronomic characters 

in landraces of bread wheat from South Western of Iran. Euphytica 95:361-369. 
18. Sharma, D. and D. R. Knott. 1964. The inheritance of seed weight in wheat crosses. Can. J. Genet. Cytol. 6: 419-425. 
19. Sidwell, R. J., E. L. Smith and R. W. McNew. 1976. Inheritance and interrelationships of grain yield and selected 

yield-related traits in a hard red winter wheat cross. Crop Sci. 16: 650-654. 
20. Singh, I. D. and N. C. Stoskopf .1971. Harvest index in cereals. Agron. J. 63:224-226. 
21. Suenaga, K. 1991. An effective method of production of haploid wheat (Triticum aestivum L.) plants by wheat and 

maize (Zea mays L.) crosses. PP.195-200. In: A Adachi(Ed.), International Colloquium for Overcoming Breeding 
Barrier. Miyozaki, Japan. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.1

2.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

24
-0

5-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.24763594.1386.11.42.12.6
https://iutjournals.iut.ac.ir/jstnar/article-1-775-en.html
http://www.tcpdf.org

