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

��� 

-./0� 1
"'2	�34���	5 ���23� ��6
� 1� 
478 �9�:	;/�� 	� <�/3� =	;> �� 

�3! �� �� �?
@0� �	�37 <9�A B
/�

�3.� ���� ?�.�*�	��	
C 	D�? E�)

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

�?�F$ 

�� G"F7�?5 ��� G:	;/�� =	;> H���/ ��E7 1�'	I� ��6
� 1� �3@ �	�� 3IC G��� �3@ �	�� 3IC G��� �3@ �	�� 3IC G"F7�?5 �@?�2 ��3�� �

�!-��2 J3� K	��3� 	#72 L	47 ��3 � 1� G�	7 �?
@ �C� M;� G��� �3@ �	�� ��� G��� �3@ �	�� ��� G��� 
��"'2 NO'	C �� G1�3� P0 

Q��� J3� �A B
/ � �	�37 <0�3! �� �� G��3F/ 1� 	� ���	R/ "�	� 
	��	� �� �F 	�
)*+* �)*+S =	OT�TE/ 1UO�V� 1O��-� �� 

?! 14!	� �W� � �	#7 1�#/ � JX>� .Z�/�78 [�� �F�A B
/ � �	�37 <0�3! �� 3��� 1� ��� �	�7 \7	0��� 10-./ ]0	47 1O��� 
�3O� 	O�

 �
�� =�	;/ =	;> ���� ��^� ?>�� P0 �	 4_� `I� �� 
��� .
� 10-./ ]0	47"'2 1� ��� �	�7 �F�A B
/ � �	�37 <0�3! �� 3� ��

 N��3/ M���	C �
�� ?>�� P0 �	 4_� `I� �� =	;> 1��� ��� � 
30W5 M�� ��� .N��3/ M���	C O� =	;> 1��� �>�RA 
30W5 1-O^

 �
�� ��� �3@ �	�� ��� � "F7�?5 �@?�2 ��3�� ��� ���7 ��� .�����A3� 
34��� M� �� �� ��0�-�� 3a� =	;> ��	 / �34
������ .3O� ��

Ma��� ��?T� [034��� �F�A B
/ � �	�37 <0�3! �� �� :	;/�� M;> 1� b��3� �>�RA � ��� � 
30W5 ?!	� .� �	�37 <0�3! �� 3� ��

 � =	;> 1��� B0�-�� �F�A B
/ 1	� �	�37 <0�3! �� ��� �3@ �	�� ��� � :	;/�� M;> �� -^"'2 �O� �34
� N'	c 
	� ��O! .1UO0	T�

 > [�d7	�� �3! �� �� L	47 � [0?'�� �� =	;09�A B
/ � �	�37 <�[0?O'�� �� 34�O�� L	O47 [�d7	O�� ��?T� =	;> 3ef� �� 1� ��� �	�7 

�� ?!	� .�3! �� 3� ��09�A B
/ � �	�37 <����3� �	C�� G=	;> 3ef� �� 
[!�� ����
� 1� 34#� 0f3/ [���O � �?7�O! N�14A	
O! 

?7?!.

�8�� 
	� 
?��� :G�?
@ 
� 10-./ G�F�A "'2�F�478 
	�34���	5 G

1�?T� 

�� ����� ����� 
 !�"# 
� $
%� &�'

( $
� 
%)*��� +�	 !(%�,-

 �� ( ���. $�)��� �/0 
� �123 4,
 $� �560 ���� 4,*(7 .

!9 &��'

( 4:�* ;56" <�:Rht)  ( 
�=>����?" ���3( @��  

��. !%,*( 7 �0($�
%A $"�0�� 
� @%B?" 
� �CDE( <�: � (� 

 �" 
(�F ���') ( �
%" ��0� �0��� .���2�� �)2�� 
� G�E�C <��:

 $:� 
� H�,� IDE( !9 J	( #( ���') ( $� K%6," ��3( <�: <�:

 
� ����L
 M�	�A #( ���1NB- ��� ��O0P Q�5

( $* � ( �:�
%* ��

 � G�* R�O6
�$�0(� $�� S��"% ��: ��.(��� T3��. 4	(U��( 7

���� ()�.(" H����F
( $���� ����)��� � ����OV ����� 7 K%���NW

 

�.;�
�
 $��.
( S�,.
�*7 �-(
# ��) ( 7X�
�50 IDE( !(�O
 ��Y20(� Z<#
7�2* ��120(� Z[�* Z.

*:�1�07�)1\( �6� ZX�5
�1" @%]6" :mt_mojarrad@Yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

��� 


� ^�� ��1NB- $� ����) � �123 4,
 7 @�"�0 _	(�.

 J	�\(7 �1�)09 
�)3�  �
%" 
� �?"�V X�-DA( 7 �FD
 �
%"

R: J�,` �O0P aN)b" �1�)09 <�:�)"(
���c	7 $� @�),* �%d0 

�O0P #��0 �
%" ��1NB- �� _5
�" X�'E e
(%
 !(U�" 7�"�.�� 

#( ���') ( M	�A #( �"( J	( $*�7
 �:#( �B* +�)09 X7�')" <

$NBV�FD
 �:<� <G\P �6�" �"����.

$	Uf
 7 <
%]
�FD
 �:<� <G\P _� %
 #( <���	# �(��?
 

g�,�'	�� $NBV #( !(�,B20(�)�>7��(U�1,�V Z)��(JB��: Z

)�h(!
%��)iB* Z)�=(H���:�*%* Z)�(U1	�6��)\�* 7 ���\ Z)��(Z

X
�:��( 7 �0�
��)�(!%�

%" 7 ��)\(7 Z)�j($?� %
 7 I��.

� ( ��. ��(�.

<� �7
 #( �1�)09 <�:�)"(
�� �
7P��G\P $�k�� 4. �� :

l%Ni	� 
�)�
 H7#%"�* <�� ZJ	��\(7 !�%�� T\��3 ZJ	�\(7 
� �:

 �0(7(��!9�:��(�� =/>Gm)6" n	#%
 Z�.�� !9��: ZJ	��\(7 
� 

<#�)6��( �%V7 H�- 7��,` �%�V7 H�- �N\P�Z�� ( 
(%)� ( .

�1�� 7 @%*� )��(HD�-( 7 ��%�B0 ����	#
( (
 X���k�� J�	(

 ����(�� ���09 ���0(7(�� ����( $��* ���0�%B0=/>���.�50 Z��Y0P ��

;�*�
 $�1N� ��%�50 �2�	(U�( X(��o( ��,:� !�20 �"%B- <�	��

 G"�.
�oP �%�� ��:(%3 <#�)6���( 7 ��5\�p Z�2	(U�( .!
%�)iB*

)�=($* �

%E 
� �%B0 HD-(!9�:J��� Gm)6�" X
%�E $�� 

<� $	Uf
 #( GE�C q	�)0 �,.�� ��20 n	#%
 J	�\(7 G�\P G���F 

�6�0 ��B)-( .g,�'	��)��(�.(� 
��Or( &��'

( �'�E $�* �

��" @��),* �2�	(U�(��p 7 �2�	(U�( ��o( _� %
 $
%� ����� $��

<
%A $*� ( �)2�� �2	(U�( �o( 4m0 .(�,�� %� X��m�md
)j(

�(� !�20 H�,� ���� &�'

( $s$N�� 7 $�� !9��: @��),* ;�\�p <

�" �%. .�")��(�%B0 �
(U�Z$�� $N5,�  @%�A 7 &�'

( �'E 

�2�	(U�( GB- $N� 7!9��: @��),* ��" �%�. .�(%�b1�0)=(
�

$?\�W" �FD
 #( <�(�?
 <7
 <( $V%
 �� �.(� 
�Or( H�,� <�:

 $�J	( $*e
(7 ZG10(��� @%�A Z$�
%� &�'

( �,0�" �
�'E <�	��

 �" Z� ^�� t�)560 $N5,  @%A ZG10(�� ���"P !7��� @%A #( !(%


 ���1NB- �� $* X�'E J	( #( +	 �: M	�AZR�: ^��� �Y)6�� �	

M	�A #( 7 �0
(��7
 �:(
 $�
%� ���1NB- ZK�b)0( �
(�0�) ( <

��2b� �%5O� .<% %")�(_	(��. 7� ��: 
� $�* �%B0 �
(U�

 Z$N5,�  
� $uN5,  �(�?
 X�'E @�),* 
� �123 4,
 7 @�"�0

 Z$�0(� 
(U�: !#7 Z$�0(� ���1NB- Z$N5,�  
� $0(� �(�?
 ZS�"%��

 � T3�. 7 vW  �C(7 
� $0#7
 �(�?
 �2	(U�( ��p �o( �.(��

 <�)2�� ��B:( <(
(� ��" ��.�� 
� �\��C $�* @%�A X�'�E 
� 

4m0 �2	(U�( �o( �123 4,
 7 @�"�0 _	(�. 7� �: 
� G10(��

��B- �
(� <( .�:��,F 7 ��f" � %A)�(w�
%09 � 
�� 
� <�:

 <� �FD
 S� (�� H�,�G\P �×�4,�
 7 @��"�0 _	(�. 7� 
� 

�* ��0�%B0 �
(U� �123 
� $4,�
 7 @��"�0 _	(��. 7� ��:

 !#7 Z$N5,�  
� $�0(� �(��?
 Z$N5,  $0(� ��1NB- X�'E �123

 ��" @��),* �2�	(U�(��p 7 �2�	(U�( �o( _ %
 $0(� 
(U: �0%�. .

_5
��" X�'E �1�)09 @�),* �%d0 $?\�W" 4	�"#P J	( #( y�:

 Bb
 7 H�,� 
� &�'

( ���
� �1�)09 aN)b" <�:�)"(
�� 
(�m" J

E J	( ��� �O0P $6	�m" 7 �123 4,
 7 @�"�0 _	(�. 7� 
� X�'

�Y	�1	�"�.��.

� ����h�� 	�

H��,� 
� &��'

( �� _5
�" X�'E e
(%
 �%d0 $?\�W" 
%/," $�

 ��-(
# @�  7� �A 
� 4	�"#P J	( !�0�h7��$�-
U" 
� 
� 

7 IDE( X�m�md
 $6 z" <
�)1: �E
�O` 7 @��O0 $�O
 
��� 

X�{)b" �� [�*�	���(�LV=�7 �F�. @%A �=�\�B�. |�- 

(�V( �	��� .

�
�i �� RF
 �': @7( @�  
�)S�6C(ZJ.7
 Z<
(��  Z

�:�. S(�* G�(�Walbler ZMoncho  ZAld ``s``)H7�m"($ 
�

 J��� ��FD
 7 ��	��� �2�* $�-
U" 
� X7��')" �.�* �	
�


 <� �FD
 S� (�� J	�\(7G\P +�	 $���A�×������ H��f0( .

}i 
7�� H7� @�  
� F1  <� �FD
 #( GE�C G\P �� $�7D�-

 J	�\(7)&%Bf" 
�h�w��
%09 (I��A ;�\�F 
� �2�	�"#P 
�

~%N� 
7��f" J��"# $?WF 7� 
� 
(�1
 $  �� ����{
 G"�* <�:

 $NE�� �� ZR:=>4,�
 7 @��"�0 _	(��. 7� 
� �Y	��B: #( �)" 

�0�	��� �2* �123 .�P 4	�"#P +	 
��
�<�$A 
%�A5��?�


� ����� X
%�E ����� #���0 7 �	(%�: 7 KP _	(�. S� (��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

��= 

#( ��?� �12�3 4,�
 ���f	( ��OV�Y	� 4	�"#P 
� $* �\�C

 ����Y0 X
%�E <��Y	� <
���P Z�:� $N5,  $NC�" .��: <7


 �(�?
 Z_3h><7
 w��
%09 �: #( ��. �0%'- �k 
�� ��- h

a�	�
 <7
 $NE�� �� Za	�
�>�)0��  ��)" 7� J��� $N�E�� 7

a	�
h>�)0�  �)" ��	��� �2* .�#(��0( <���� ��: X
%�E $�� 

<7
 ����{
�>��. H��f0( _�3 ��: $
%� .4	��"#P J�	( 
�

 �
�'E !%` ZG10(��� ����"P !7��� @%A ZG10(�� @%A Z&�'

(

 H%��  7 H7� ����� !����" @%��A ZH%��  ���
 @7( ����� !����" ���WF

�#(�0( �0�. <���.

<� $	Uf
 M�md
 J	( 
�G\P 7� �7
 $� g�,�'	�� H)��(7

_N)b" @�" #( ���') ( ��B)w�
%09 ����L)" ��:
(�1
 7 ����o �: (

����� H�f0( .<��:�)"(
�� #( <�(��?
 7 ��09 ��o( �
7P��� <(���

 JB�: �1��(�� �7
 #( �1�)09�U1,�V )��(�. ���') (.

��(� G�Nd
 7 $	Uf
 �OV <�:$�� � H��0 #( ���"P <��:
(U�(

Minitab)��	Uf
 ���OV�����  }0���	
(7 $(ZD2)7 $��	Uf
 <(���� 

G�Nd
 �1�)09 <�: (7Excel)�:
(�%B0 R 
 <(�� (�	��� ���') (.

iE� � ]0	47 

�)0	���  }0�	
(7 $	Uf
 q)@7�V �(7� ��: 
� $�s �(� !�2�0

(�.	�23 4,
 7 @�"�0 _�w�
%09 J�� X�'�E $�N* �/0 #( �:

 �,?" X7�'
 � 
�� �
%" vW  
� <
(��%�
(� �%V7 .�%V7

 X7�'
�,?" 
(� J�	( <(��� &%,
 ��,:� !�20 aN)b" X�'E 
� 

w�
%09 J�� #( K�b)0( !�1"( 7 X�'E �
%�" X�'�E <(��� Z��:

 �/0�"�.�� .4,�
 7 @��"�0 _	(��. 7� 
� ;�*�" $	Uf
 q	�)0

 �123 $� X7�')" _�d" 7� !(%,-)@7�V h(��o( $* �(� !�20

 � X�'E �"�B
 <(�� _�d" $VvW�  
� H%�  ���� !��" �WF U

�	 �E 
� ��,?" 
(��" J	(���,� � ( $�* �%�B0 Q�5,)� ( !(%�


 $)�.(� �%�� X�'�E <7
 �0�6�1	 ��o( ��W�d" _	(��. ���L


� (.w�
%09 J�� aN)b" <�:
(�1
 7 _�d" 7�
� �"��B

� ��:

 ,?" X7�'
 X�'E�
(�<��� ��:�2" 	&%�,
 ���,:� !�20 $s �

w�
%09 J�� 
� %" <�: X�'�E J	( 
� � 
�� �
 ��" ��.�� .��o(

 �A X�'�E <(��� _��d" 
� w��
%09 G��m)" ����"P !7���� @%

 @7( ���� !���" �WF 7 H7� ��� !��" @%A ZG10(�� @%A ZG10(��

 vW  
�	�E
� ��,?" 
(� �"�.�� � $�* ��$�* �� ( !P �Y0�

 w�
%09 X(���L
 !(U�" �)�%�A
 X7�')" _	(�. 
� aN)b" <�:

%� X�'E <(��� ( ��%50 !�61	 �.

@7��V �4,��
 7 @���"�0 _	(���. 7� ���: 
� $��* �(� !�2��0 

;�*�
 X
�F �123 +�	 vW  
� X�'E $�N* �"%B- <�	��

 �E 
��,?" 
(� � $s � ( �B:( �Y0� �� 
(7 ��	(U�( }0� �	2�
�

( e
(%
	� ( X�'E J.�123 4,
 7 @�"�0 _	(�. 7� �: 
�

 ;�*�
 X
�F X�'E $�N* �E%{3 <�	�� $�UV!7���� @%�A 

�,?" !7�� H7� ��� !��" @%A 7 G10(�� ���"P ��" ��.�� Z$�s

 !7���� @%�A �'�E 7� @�),s 
� _m� $s � ( !P ��,:� !�20

 (U�( ��o( H7� ���� !���" @%A 7 G10(�� ���"P �	2�7p ��o( �� �

(U�(	2��
(� 4m0 .�,?" �56�0����N��F X��?��" J�Y0���" 
(�

;�*�
 � �E%{3 $� �"%B- <�	�� ���@��),* $�s �� ( !P �Y0

 ��WF ZG10(��� ����"P !7��� @%A ZG10(�� @%A Z&�'

( X�'E

 !��" @%A ZH%  ��� !��" �WF ZH7� ��� !��" �WF Z@7( ��� !��"

 <�)2��� ���B:( #( �2�	(U�( ��o( H%  ��� !��" @%A ZH7� ���

 p �o( $� �560�(U�( �	2�
(�
%3�� �"�.�� .@%�A �'�E q	�)0

 f�)0 �� G10(�� !��,�BA( M��md
 $)�(�(%�b1�0 Z)=(<%� %" 7

)�($)��	 �� &�'

( �'E q	�)0 Zg�,�'	�� <��:)��(7 #�
(7�( Z

!(
�1B:)�(�Y�� 7 �?\�A Z)h(�(%�b1�0 Z)=(!��,�BA( 7)�(Z

��)0 ��� G10(��� ���"P !7��� @%A �'E q	�)0	�(%�b1�0 q)=(

�
(� �m��W".


�@7�V ���m"	s�
 X
�F ��;����<"%B- ��\(7 	$�� J

: �7
�JB)�h((��� Z<(��. 7� 
� $�?\�W" �
%�" X�'�E 	_

�23 4,
 7 @�"�0����m" $�s �� ( ���. $�l(
( 	� !P ����Y0�

�)O�	4:��s ��OV $�?\�W" �
%�" H�F
( J�	(U��( �	X�'�E 4

FD
 
� aN)b"�"��.�� .�,- $&��'

( �'E �
%" 
� @��" !(%

Z�
�i �� H�F
(Walbler ZMoncho ZAld ``s`` �'," ��OV 
� �

)&�'

( 4:�s (
� �:��. S(�* G�(� ZJ.7
 Z<
(��  H�F
( 7

�5�" �OV)(U�(	&��'

( 4(vW�  
� �	 �,?" ��E
� ��
(�

:�)6��,.F
( #( (�\�� H�� ���
�iWalbler ZMoncho  ZAld ``s`` 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

��� 

��?^).��d7	�j/ ��	
� =	��3� [��	�37 <0�3! �� �� 1�'	I� ���� =	;> 3�F�A B
/ � �

�'E H�0 ~%N� X�?��" J�Y0��" 
�B�
 X�?��" J�Y0��" �W3 X�?��" J�Y0��" X(���L
 ;	�k 

@�"�0 4,
 @�"�0 4,
 @�"�0 4,
 @�"�0 4,
 

&�'

( �/��j/��**�/�h� **�/�=� �/h��/=>�/=�/�

G10(�� @%A �/��/��**�/j�**�/���/���/�=�/��/�h

@%A G10(�� ���"P !7��� =/==/hj**=/==**�/���/��/j>/�>h/��

@7( ��� !��" �WF >�/>>=/>**��/>**��/>>�/>>�/>�/��/�

H7� ��� !��" �WF >h/>��/>**��/>**��/>>�/>>�/>=/=�/�

H%  ��� !��" �WF >�/>��/>**h�/>**��/>>�/>>�/>>/��/�

H7� ��� !��" @%A �/>�/�**j/�j**�/��h/h�/��/�h/�>

H%  ��� !��" @%A �/h>=/>**�/�h**h/��/h>/h�/���/��

*7**:�,?" ;�
�
 $� @�B)C( vW  
� 
(�=7��E
� 

��?^k.� [�d7	�� -./ 3��j/ ��	
� =	��30�F�A B
/ � �	�37 <0�3! �� �� 1'	I� ���� =	;> N�3� 1

�'E H�0 _�d" 
(�1
×_�d" w�
%09 w�
%09×_�d" ��5).( �2	�"#P ;	�k X(���L
 

&�'

( **�/h�>� �/��**�/��� �/���/�j�/�

G10(�� @%A **�/�>�� �/��**=/��h **h/�h�/���/�>

@%A G10(�� ���"P !7��� **�/h�=> **=/��**h/��**�/���/�=/��

@7( ��� !��" �WF **>/�>=/>**��/>*�h/>>�/>>/�

H7� ��� !��" �WF **�/�>j/>**�>/>�>/>>�/>�/�

H%  ��� !��" �WF >�/>>�/>**=�/>>�/>>�/>�/�

%AH7� ��� !��" @**>/��j �/h**�/h=**�/��/h�/�

H%  ��� !��" @%A **�/��/�**�/��h/h�/h�/��

*7** :�,?" ;�
�
 $� @�B)C( vW  
� 
(�=7��E
� 

��?^*.l
�;03@ h�� 1� 	#72 M�U7 � �>�RA � ��� � 
30W5 N��3/ =�?C \7	0��� 10-./ �F�A B
/ � �	�37 <0�3! �� 

�'E X
�F

;�*�
 <�	�� �"%B-GCA 

X
�F

;�*�
 <�	�� �E%{3SCA 

�2	�"#P ��5).( ;�*�
 X
�F �560 <�	�� �"%B-

�E%{3 $� 

@�"�0 4,
 @�"�0 4,
 @�"�0 4,
 @�"�0 4,
 

&�'

( **j/��j **h/�>� j/j**h/h�=/j�/j**=/�=**�/h�

@%AG10(�� **�/�h� **j/���/��/j�/��/=**�/��**�/�

@%A G10(�� ���"P !7��� **�/�j**h/��**�/�**j/��/��/h**>/��**�/=

@7( ��� !��" �WF **j/�**��/>��/>>�/>��/>>h/>**h/��**>/�

H7� ��� !��" �WF **�>/>**��/>>�/>>�/>>�/>>�/>**�/��**�/�>

H%  ��� !��" �WF **�/��**hj/>�/�>=/>��/>>h/>**�/�>**�/�

H7� ��� !��" @%A **�/h�**�/�h**�/�*�/h��/>�/�**=/��**>/�

H%  ��� !��" @%A **�/��**j/�>�/���/>��/>�=/>**�/�>**>/hj

*7**:�,?" ;�
�
 $� @�B)C( vW  
� 
(�=7��E
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

��� 

��
��

�.
�
	

�
�

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

�
��

��
���

�	


��
�
�

��
�
�
���

�
���

��
�
��

�
W

ar
bl

er
A

ld
M

on
ch

o

��
���

�
��
��
�

**�/
�

�

**�/
�

** /
!

**"/
#$

**!/
%�

**�/
 �

**&/
��

' /$
"/

#
 /

"

(
)�

**#/
#��

**�/
 

**�/
%

**$/
'

**&/
&�

** /
"�

 "/$�
'&/$

'/
#

&/
"

�
*�
�+
,�

-.
��
��
�

** /
��

*�/
#

**%/
�

**&/
 

**#/
��

**"/
��

*"/
#�

 '/$
"/

#
&/

#

(
)�

**�/
��

**�/
"

#�/$�
**&/

�
#/

#�
'/

#�
 /

#
&'/$

#/
"

%/"

�-
.

	+
�/
0�

�1
�

�
*�
�+
,


��
��
�

**�/
"�

**#/
#

**!/
"

**#/
�

**�/
"�

**#/
��

$#/$
��/$

&'/$
'�/$

(
)�

**#/
��

**#/
"

**
 "/#

**#/
"

&"/$�
** /

#�
**&/

#
�%/$

'!/$
�/

#

��
�2
�	

0�
1�
�3

4
��
��
�

 $/$�
� /$�

$ /$
�&/$�

""/$
 "/$

&"/$
"!/$

  /$
!�/$

(
)�

**
"&/$

**
# /$

**
�$/$�

**
# /$�

$!/$
$#/$

$!/$
$ /$

#$/$
#�/$

5�
�
2�
	
0�
1�
�3

4
��
��
�

**
"$/$

*
#"/$

**
�"/$

*
#"/$

$ /$
$!/$

*
#"/$

$ /$
#$/$

#�/$

(
)�

**
#'/$

*
#"/$

**
��/$�

*
#"/$�

$ /$
$&/$

*
#"/$

$ /$
#$/$

#�/$

5-
�
2�
	
0�
1�
�3

4
��
��
�

**
"$/$

$&/$
**

"'/$�
$�/$�

$!/$
$'/$

$�/$
$�/$

$'/$
#"/$

(
)�

**
'!/$�

#�/$
** /

#
** /

#
**#/

#�
*

 '/$�
*

 &/$
" /$

 $/$
&!/$

5�
�
2�
	
0�
1�
�-

.
��
��
�

#'/$
"$/$�

**#/
#

**'/
"

**!/
#�

** /
#�

$!/$�
"&/$

 �/$
!�/$

(
)�

**
'!/$�

#�/$
** /

#
** /

#
**#/

#�
*

 '/$�
*

 &/$
" /$

 $/$
&!/$

5-
�
2�
	
0�
1�
�-

.
��
��
�

�$/$�
$#/$�

**"/
#

**#/
"

**�/
#�

*
&�/$

**
'�/$�

"&/$
 "/$

!"/$

(
)�

**$/
#�

*
&%/$

# /$�
**�/

"
**

''/$�
*

! /$�
$!/$�

�#/$
&"/$

%�/$

SE
C

D
5%

C
D

1%

*
�

**:


)7
�8

1��
�9
�

��
:;
<�

=
3�

��
���

 
�

#
+�

��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

��� 

"�(�� !(%
<\%
 ���
%s &�'

( �� H�F
( ��%B0 ���') ( �
 .(����,�	J

@7�V 
��" y�: $� $V%
 �� Z���)O� !(%
	s�
 J����0%�. ;

"%B-��%B0 K�b)0( (
 .


��V@7( =7�X�'�E �E%{�3 <�	��� ;�*�
 X
�F 

: �7
 $� aN)b"�JB)�h((��<��. $l(
( aN)b" <�:�	�5�: 

� ( .( $� $V%
 ��	J�3�� 
� $�s���� ��C X�'�E #( �	7 J
�

�?��^�� �C X�'E #( <	�� ( K%�NW" �'E �Z(����,� 	J

$� CDE( y(�:( S� (�� ���(c0��"�0(%
 �: Z	�\(7 #( �	(
 J

�B0 K�b)0(	�.(��. 
� &��'

( �'�E �
%" 
� @��" !(%,- $�	_

: Z@�"�0��5	�)�
�i �� ×:��. S(�s G�(��(����)2	
(��m" J

N��F�s�
 ����0%. ;�(U�( �OV 
� 	7 &�'

( 4:��5	�)G�(�

 :�. S(�s�×&��'

( (��)Bs	s�
 
(��m" J��;���	�<��OV 

(U�(	c0 $�� $�s �(� !�20 (
 &�'

( 4y��: $�� $�V%
 ��� ����(

)4:���s��	(U���( �	&���'

( 4(:��5��	�:�<��FD
 #( G��E�C �(


" K�b)0(��B0	�.

G�. � 
�� <�:�7h�" !�20 _	(��. 7� �: 
� $* �:�

X�'E �123 4,
 7 @�"�0 !7���� @%�A ZG10(�� @%A Z&�'

(

 !��" �WF ZH7� ��� !��" �WF Z@7( ��� !��" �WF ZG10(�� ���"P

 H%  ��� �� H%�  ��� !��" @%A ZH7� ��� !��" @%A Z$X
%�E

 Z�560 ��5\�pR:J�,` 7� ��: 
� H%�  ���� !���" ��WF �'E 

_	(�. X
%E $� @��),* ���5\�p �%� ��" �%�. .@��),* �%�d0

 �123 4,
 7 @�"�0 _	(�. 7� 
� $?\�W" �
%" X�'E �1�)09

 R: ��	�� $* � ( !P G�\� $� �	�. J	( $* � ( !�6� $�� $V%


 ZX�'E &%0!9�:_�d" 
� �:�/
 ZaN)b" <�:	�56�0 !�6��

 ��(� !�20 R: $��0( .���5\�p $V
� J�Y0��" [�)0 �� GE�C q	�)0

)@7(�V�7�(�
(� �m��W" .G��. 
� $�` ��: 
%*��" <��:

 +	�U0 X�{)b" �(�5" $� �i�
%09 �.�� �
Z� ( !P ��,:� !�20 

�(�?
 <(
(� w�
%09 !P $*G\P ;\�p <�: <�)2��� ��" ��.�� 7

$* � ( !P �Y0��� �.�� �

7� X�{)b" �(�5" #( �i�
%09 $`�:

 �(�?
 J	�)B* <(
(� w�
%09 !PG\P �'E !P @�),* <(�� ;\�p 

� ( �$7 @��"�0 _	(��. 7� ��: 
� @��" !(%,- �12�3 4,�


 7 J	�)2��� <(
(� J�.7
 w��
%09 G�0(��� @%�A �'�E <(��

J	�)B* <(
(� �
�i �� w�
%09 �(�?
 G\P ;\�p <�:�"�.��.


�@7(�V �7��)0 	�:�)"(
�� q<)09 ����� ( ��. $l(
( .

X(��o( }0��	
(7%* J�Y0���" $5� �d" �
%�" <�:�)"(
�� #( �1	

a	�
 $�N* �2	(U�( ��p 7 �2	(U�( $��N* 
� 
(�m" J	( $* � �:

 X�'E UV $� 4,�
 7 @��"�0 _	(��. 7� ��: 
� &��'

( �'E 

" ��WF 7 �123 p @��"�0 _	(��. 
� H%�  7 H7� ���� !��� �� �

,?"�
(��"�.�� .7 @��"�0 _	(��. 7� �: 
� �)"(
�� J	( �"D-

 �23 4,
�(�� <�5�" H%  ��� !��" @%A 7 &�'

( �'E 7� 

�" �.�� �Y0��� $*P�0(7(�� $* � ( !G\P #( �)2��� ;�\�p <�:

 �0(7(��G\P K%NL" <�:�"�.�� .R:J��,` ��'," ��"D- J�	(

 (�� �)"(
��<7 @��"�0 _	(�. 7� �: 
� @7( ��� !��" �WF �'E 

�23 4,
�� �0(7(�� ��,:� !�20 ��)2G\P �56�0 K%NL" <�:

 �0(7(�� $�G\P " ;\�p <�:��.�� .�)"(
��� J�	( ��"D- � 
��

 ����"P !7���� @%�A ZG10(��� @%A �'E q,� 
� $* �(� !�20

 !��" �WF ZH7� ��� !��" �WF ZG10(�� 7 H%  ��� ��� !��" @%A

 ��� �12�3 4,
 7 @�"�0 _	(�. 7� 
� �)"(
�� J	( �"D- H7�

 !�2�0 J�	( $* � ( X7�')" R: ���,:�P$�* �� ( !!9��: 
� 

_�d" ��(� !�20 R: #( X7�')" �:�/
 aN)b" <�: �0( .

��m"	�o(
7 ���	�<"%B- �7E%{�3�a�N)b" X�'�E 

)@7(�V�7�(" !�20��: 
� $s �:� 4,
 7 @�"�0 _	(�. 7� 

�o(
7 !(U�" �123 #( �)2��� X�'�E $��N* �"%�B- <�	���=

�E
��"�.�� .R:J�,` ��o(
7 !(U�" $��N* �E%{�3 <�	���

 <^��� @��"�0 _	(�. 
� X�'E�h4,�
 _	(��. 
� 7 ��E
� 

<^�� �123=>�E
� � ( .4,�
 7 @��"�0 _	(�. 7� �: 
�

 7 ��5\�p }0�	
(7 J�� X7�'
 �123 v�d{
 ��5\�p }0�	
(7

 X�'E �"�B
 
� ��. UV $� $* � ( �5�" H%  ��� !��" @%A 

��m"	��0(7(�� $�* �� ( J�	( �Y0��� �5�" �G�\P 7 ;�\�p <��:

 !�1" $�N* 
� K%NL" 0 !�61	 �09 <�:�B��.�� .<���- 
(��m"

 4,�
 7 @��"�0 _	(��. 7� ��: 
� $�s �(� !�2�0 ��5\�p �OV

 X�'E $�N* 4	(U�( �123 $�UV!���" @%�A 7 &��'

( X�'E 

�� @�"�0 _	(�. 
� H%  ���G\P @�),* ;\�p <�: ��" �%�. $�* 

U�0 �:
(�%B0 _ %
 q	�)0 J	(��	�
 ��" �%�. .J�Y0���" $6�	�m" 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

��j 

"9!).)m	����� 7 a 	/ h: (����3@� <AWR-VR �?

� ��?E� � #� �WR2����3@� <A n�3�� �� [0?'�� B
��35 	� 

��?��))	/,([0?'�� N�/3/ 1� :G[!�� G
���3� G��	! K�3� "��� G��	o�	@Warbler G″Ald ″ sGMoncho 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

�=> 

"9!k.)m	����� 7 i 	/ p(:����3@� <A WR-VR �?

� ��?E� � #� �WR2 ����3@� <A n�3�� �� [0?'�� B
��35 	� 

��?��))	/,([0?'�� N�/3/ 1� :G��	! K�3� "��� G��	o�	@ G[!�� G
���3� Warbler G″Ald ″ sGMoncho 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

�=� 

��?^p.�>�RA 
30W5 N��3/ =�?C 30�	T� )SCA  ( �	�37 <0�3! �� &�4q� =	;> 
�3� �?
@ �C� M;� 
	�?03��� 

�	�5�: !��" @%A 

H%  ��� 

!��" @%A 

H7� ��� 

!��" �WF 

H%  ��� 

!��" �WF 

H7� ��� 

!��" �WF 

@7( ��� 

!7��� @%A 

���"P G10(�� 

@%A 

G10(�� 

&�'

( 

h×�**�/��**h/h�>�/>�**hh/>�h/>>=/>�**�/��*j/��

�×���/>**�/�*�=/>��/>�h/>�**�/�**j/�*>/�

�×�**j�/>**�/h>�/>�>�/>��=/>*�/�*�/h**h/�

=×��h/>��/>>�/>>j/>�>�/>�h�/>��/��/�

�×���/>*�� />**h�/>**��/>h�/>�>�/>���/>�/h�

�×�*�h/>�=�/>>�/>�h/>==/>�**h/h**�/��/h

�×h��/>�>=/>**�=/>>�/>>�/>���/>h/�**h/=�

�×h�>/>�**�/����/>>�/>�=/>��/>�j/>�/��

=×h**�/��**h/�**h�/>��/>��/>�**�/h**�/��=/>

�×h>�/>�>�/>�>�/>���/>��/>�**=/h**=/h=/�

�×h**�/���=/>�>�/>>=/>��/>�j�/>�**�/h�=/�

�×�=�/>**�/���/>>�/>h=/>�*�/��=/>�**�/��

=×�**�/��=h/>�**�j/>*��/>��/>*�/�*�/hh/h

�×���/>���/>�>�/>�>j/>�>�/>��/>>�/>�*h/��

�×�**h/h�**�/��**h=/>>j/>�*��/>�>/>>�/��/�

=×�>h/>��/>**h�/>��/>���/>�*�/��/�**=/��

�×�>=/>**=/���/>>j/>��h/>��/>�j/>�/h

�×�=�/>��>/>>�/>>j/>>�/>**j/h**�/��/��

�×=��/>��j/>�>j/>��/>h�/>��/>�*>/h��/��

�×=��/>**�/�**h�/>��/>h�/>�**�/�*�/h�/��

�×�**h/�h=/>*�j/>�h/>==/>**�/���/����/>

S. E(gi) �>/>��/>��/>>�/>��/>=�/>j�/>�/�

CD(0.05) �> />��/>��/>�=/>��/>�/��/�j/h

CD(0.01) �/��/��j/>h�/>�/�=/�=/h>/�

�(�-()��
�(J	�\(7 ;�
�
 $� :�i �� ZJ.7
 Z<
(��  Z�:�. S(�* G�(� Z�
Warbler Z″Ald ″ sZMoncho 

*7**  :�,?" ;�
�
 $� @�B)C( vW  
� 
(�=7��E
� 

@7��V 
� [�)0 7 J	�\(7�7���" !�2�0 �"��B
 
� $�* ��:�

 X�'E UV $� _	(��. 
� H%  ��� !��" @%A 7 &�'

( �'E 7� 

#( �)2�� [�)0 J�Y0��" 
(�m" Z@�"�0 J	�\(7 �"�.��.

q	�)0$�� � M��md
 $�f�)0 ��� G10(��� @%�A �
%�" 
� ���"P 

!�,�BA()�(�(%b1�0 Z)=(<% %" 7)�(�
(� �m��W" .�
%" 
�

 $�)��	 �� M�md
 J	( q	�)0 &�'

( g�,�'	�� <��:)��(Z7 #�
(7�(

!(
�1B:)�(Z��Y�� 7 �?\�A)h(�(%�b1�0 Z)=(!��,�BA( 7)�(

�
(� �m��W".q	�)0$�� � ����"P !7���� �'�E �
��
� ��"P 

(
 G10(�� 4	�"#P <�: �(%b1�0 )=(��	�
�"�,* .

��" ��O�,2�� !�	�� 
� %.Z��CDE( �7
 K�b)0( <(��Z��( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

�=h 

��?^r.N��3/ =�?C 30�	T� �>�RA 
30W5)SCA (�F�A B
/ <0�3! �� &�4q� =	;> 
�3� �?
@ �C� M;� 
	�?03��� 

�	�5�: %A!��" @

H%  ��� 

!��" @%A 

H7� ��� 

!��" �WF 

H%  ��� 

!��" �WF 

H7� ��� 

!��" �WF 

@7( ��� 

!7��� @%A 

���"P 

G10(�� 

@%A 

G10(�� 

&�'

( 

h×���/>���/>�**hh/>**hh/>*��/>**�/�**=/h=/h

�×���/>�**�/�*��/>*�=/>�h/>**=/h**h/=�/�

�×���/>**�/��>�/>�>�/>���/>�**�/h�**j/��**h/��

=×�h�/>*h/�*�=/>�>j/>�*��/>�**=/h�>�/>��h/>

�×�=�/�>�/>**h�/>**�h/>**��/>*�/�j�/>*j/h

�×���/>�*j�/>**h�/>�>/>**��/>**�/�**�/�**j/�

�×h**h/��>j/>��/>>�/>��/>�**�/��**�/=�*j/h�

�×h��/>�>�/>�**��/>>�/>*��/>��/>��/��/h�

=×h�=/>���/>**h�/>��/>*�=/>�j/>�/��**=/��

�×h*��/>**=/�>h/>���/>>�/>�>/>*�/��/h�

�×h��/>�>�/>>j/>�>=/>**h�/>**�/h**�/���/>

�×���/>�*h/��h/>>�/>>�/>**=/h���/>�**�/�

=×���/>*h/�>�/>*��/>**h�/>**�/�**h/�**�/��

�×�*��/>�**�/��>�/>�>�/>�>�/>�=/>>�/>�**�/=

�×�=�/>**�/h*��/>>j/>���/>**�/�**�/�**�/�

=×��h/>���/>**�h/>��>/>�>�/>�**�/h��/>�**�/�

�×���/>=�/>>�/>�>�/>�>�/>�**�/���/>j/�

�×��=/>��/>>�/>>�/>>>/>>�/>�>�/>�*�/�

�×=h�/>��/>*��/>�h/>**h�/>�/����/>h/�

�×=h=/>�=/>�**h�/>��/>>�/>�h/��*�/���>/>�

�×��h/>���/>�**�j/>��/>�>/>�/��>�/>�**j/��

S.E(gi) ��/>��/>>�/>>�/>>�/>��/>>�/�=/�

CD(0.05) ��/>j=/>��/>�=/>��/>=/��/�j/h

CD(0.01) �/��/��j/>h�/>h�/>>/hj/�j/�

�(�-()��
�(J	�\(7 ;�
�
 $�:ZJ.7
 Z<
(��  Z�:�. S(�* G�(� Z�
�i ��Warbler Z″Ald ″ sZMoncho 

*7**  :�,?" ;�
�
 $� @�B)C( vW  
� 
(�=7��E
� 

$�� �1�)09 }0�	
(7 ��B- 4b� �)'E 
� �2�	(U�( ��o( !9��: 

RO" #( �1	 K�b)0( Z�.(� MN?
 J	�
�7
 �:<(�� �CDE( <

}	#7�): !(U�" �'E !P ��( �\7 �%. $)��� �/0 
� �'E !P

 Z<��� �
7� �7
 �%� (
(� �	^���"�0(%
 $).(� <�)O� �	(
�*

�.�� .��( $� $V%
	J���2�� �)2�� $sID�E( 
� G�E�C <��:

$����:� 
� H�����,� <�����: ���')���� ( $����� K%6����," ������3( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

�=� 

��
��

�.
�
	

�
�

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

�
��

��
���

�	


��
�
�

��
�
�
���

�
���

��
�
��

�
W

ar
bl

er
A

ld
M

on
ch

o

��
���

�
��
��
�

**�/
�

�

**�/
�

** /
!

**"/
#$

**!/
%�

**�/
 �

**&/
��

' /$
"/

#
 /

"

(
)�

**#/
#��

**�/
 

**�/
%

**$/
'

**&/
&�

** /
"�

 "/$�
'&/$

'/
#

&/
"

�
*�
�+
,�

-.
��
��
�

** /
��

*�/
#

**%/
�

**&/
 

**#/
��

**"/
��

*"/
#�

 '/$
"/

#
&/

#

(
)�

**�/
��

**�/
"

#�/$�
**&/

�
#/

#�
'/

#�
 /

#
&'/$

#/
"

%/"

�-
.

	+
�/
0�

�1
�

�
*�
�+
,


��
��
�

**�/
"�

**#/
#

**!/
"

**#/
�

**�/
"�

**#/
��

$#/$
��/$

&'/$
'�/$

(
)�

**#/
��

**#/
"

**
 "/#

**#/
"

&"/$�
** /

#�
**&/

#
�%/$

'!/$
�/

#

��
�2
�	

0�
1�
�3

4
��
��
�

 $/$�
� /$�

$ /$
�&/$�

""/$
 "/$

&"/$
"!/$

  /$
!�/$

(
)�

**
"&/$

**
# /$

**
�$/$�

**
# /$�

$!/$
$#/$

$!/$
$ /$

#$/$
#�/$

5�
�
2�
	
0�
1�
�3

4
��
��
�

**
"$/$

*
#"/$

**
�"/$

*
#"/$

$ /$
$!/$

*
#"/$

$ /$
#$/$

#�/$

(
)�

**
#'/$

*
#"/$

**
��/$�

*
#"/$�

$ /$
$&/$

*
#"/$

$ /$
#$/$

#�/$

5-
�
2�
	
0�
1�
�3

4
��
��
�

**
"$/$

$&/$
**

"'/$�
$�/$�

$!/$
$'/$

$�/$
$�/$

$'/$
#"/$

(
)�

**
'!/$�

#�/$
** /

#
** /

#
**#/

#�
*

 '/$�
*

 &/$
" /$

 $/$
&!/$

5�
�
2�
	
0�
1�
�-

.
��
��
�

#'/$
"$/$�

**#/
#

**'/
"

**!/
#�

** /
#�

$!/$�
"&/$

 �/$
!�/$

(
)�

**
'!/$�

#�/$
** /

#
** /

#
**#/

#�
*

 '/$�
*

 &/$
" /$

 $/$
&!/$

5-
�
2�
	
0�
1�
�-

.
��
��
�

�$/$�
$#/$�

**"/
#

**#/
"

**�/
#�

*
&�/$

**
'�/$�

"&/$
 "/$

!"/$

(
)�

**$/
#�

*
&%/$

# /$�
**�/

"
**

''/$�
*

! /$�
$!/$�

�#/$
&"/$

%�/$

SE
C

D
5%

C
D

1%

*
�

**:


)7
�8

1��
�9
�

��
:;
<�

=
3�

��
���

 
�

#
+�

��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html


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

�=� 

��
��

3.
/�
��
0

�
	

�
�

�
�
���
�
��
�
���
�
�
��
�
�
	*
��1
 
�2

�;
���
�,
5�
�

0�
1�
�-

.

5-
�
2�
	

0�
1�
�-

.

5�
�
2�
	

0�
1�
�3

4

5-
�
2�
	

0�
1�
�3

4

5�
�
2�
	

0�
1�
�3

4

��
�2
�	

0�
�1
��

-.

�
*�
�+
,


	+
�/

�-
.

�
*�
�+
,

��
���

�

�
?+
@��

�
1>
��1
�

(m
p)

!/
#$

#/
#&

'/
�

#/
�

�/
�

"/
#$

#/
"'

#/
% 

A
�;�

�
1>
��1
�

(m
f1

)
�/

#$
�/

#!
#/

�
�/

�
!/

�
&/

#"
"/

�#
 /

%�

�
1B@
�C

�
DE

(m
f1

-m
p

)
��/$

�/
#

"�/$
""/$

�$/
$

�/
"

#/
"

&�/$



F
?�G
H�
I

��?
���

(V
D

)
**#/

 
**"/

'
**

$!/$
**

$'/$
**

##/$
**#/

"�
**'/

�"
**!/

�"
$

1�
��

J
?��

91
K�


F
?�G
H�
�1
C
�


F
?�G
H�
L
��
M�
I

��?
��-

�
�
1>
��

(F
)

  /$
#/

&
$&/$�

$'/$�
$!/$�

�/
&

%/
"#

**'/
!'

�
1B@
�C

I
��?
���

(H
1)

#/
!

 /
 

**
##/$

$!/$
*

# /$
**%/

"!
&/

"�
**#/

&&

2+
�
=
1N
O
��

1B@
�C

I
��?
���

(H
2)

"/
'

�/
�

**
#$/$

$ /$
*

#"/$
**'/

"!
�/

"$
**�/

 "

P
�Q
R
��

0�
S�

91
K�
��

�
1B@
�C

�M
�

(h
h)

#!/$
**#/

&
**

"#/$
**

#!/$
**

� /$
**'/

"#
*#/

# 
�/

�



31
N
�I

��?
���

(V
E)

**
&�/$

#/
#

**
$"/$

**
$�/$

**
$�/$

�/
"

**#/
 

**#/
#$

�
1B@
�C

9E
��

�
1>
��1
�

1/
2

(H
1/

D
)

'"/$
!!/$

"/
#

%!/$
#/#

#/
#

! /$
� /$

�
?+
@��

��


�)�

�
�
BT�

L
��
M�
��
�
��

0Q
�
BU
�

(H
2

/4
H

1)
�"/$

#'/$
"�/$

#'/$
"#/$

"�/$
"#/$

""/$

�
?+
@��

��
V
-K
W�

9�
8
@�C

�
��

0Q
�
BU
�

%&/$
" /$

��/$
"%/$

 !/$
�/

#
#/

"
!/

#



�
-O

X
�
�?
Y,

�
M��
�

(h
2

B
)

!�/$
 $/$

 &/$
!#/$

&�/$
 "/$

  /$
%�/$



�-
:Z

�
�?
Y,

�
M��
�

(h
2

N
)

!%/$
! /$

%#/$
%#/$

%�/$
%!/$

!!/$
'�/$

�
?+
@��

�
��
B�

0�
G1
�

(D
/D

+E
)

%'/$
'$/$

! /$
!!/$

%#/$
'#/$

%'/$
'!/$

2+
�
=
1N
O
��

1B@
�C

I
��?
���

�
�
B@�
C
I

��?
���

�
1�
L
��
��

(H
1-

H
2)

#/
"�

"/
#

$#/$
$#/$

$"/$
'/

#
"/

�
%/

#�

�
1B@
�C

�
DE

�
1>
��1
�

(h
)

�#/$
 /

"
�&/$

�"/$
&$/$

!/
�

 #/$
%/

#

�
?+
@��

��
V
-K
W�

9�
8
@�C

�
��

�
@�
[?
\-
��

BU
�

((
4D

H
1)

1
/2

+F
)/

((
4D

H
1)

1
/2

-F
)

#/
#

 /
"

��/$
"%/$

 !/$
%/

�
 /

#
!/

#

P
�Q
R
��

0�
S�

��
V
-K
W�

9�
8
@�C

�
��

�
@�[

?\
-�

�
BU
�

(0
.5

*
F

)/
(D

(H
1-

H
2

))
1

/2

$%/$
'"/$

 /
#�

#/
#�

&%/$�
�!/$

&!/$
&$/$

*
�

**:


)7
�8

1��
�9
�

��
:;
<�

=
3�

��
���

 
�

#
+�

��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html



� 10-./"'2:	;/�� 	� <�/3� =	;> �� �9�478 
	�34���	5 ���23� ��6
� 1� ... 

�== 

!9 �:" �:�
%* �� <�M�	�A #( ���1NB- ��� !P Q��5

( $* �.��

 � G�* R�O6�
 
� ���L
�$�0(� $�� S��"% ( 7 ��: T3��. 4	(U��

 (���,� � ( ��. Tb2" �.(���	� J��,2O�" �����OV �����

\%
��� �
�i�� �� H���F
( #( ����
%s�� H���F
( �Walbler ZMonchoZ

Ald ``s``���� ���') ( .

��	
� ���� ��	;4�� 

�.& Z!�,�BA( .
.���� .�
7� �7
 $� !�0 H�,� 
� �'�* 7 �B* X�'E #( �3�� e
(%
 �%d0 � 
�� <� <���� G�\P .$�"�0 !��	��

X�
�50 IDE( �.
( � �,.
�*Z<#
7�2* ��120(� Z!(�O
 ��Y20(� .

h.& Z�?\�A .( 7.�Y�� .����.;�*�
 !(U�" � 
�� �
7� �7
 $� !�0 H�,� H�F
( 
� }	#7�): 7 <�	�� <� <���G\P .H%�N- $Nf"

 !(�	( <#
7�2*h�)h:(��>–�=�.

�.H Z��f" � %A .H 7.
.�:��,F .���=.��� !��0 H��,� H�F
( 
� �1�)09 <�:�)"(
�� � 
�� <� ��FD
 �7
 #( ���')� ( G�\P
�7�

�123 4,
 7 @�"�0 _	(�. .!(�	( <#
7�2* H%N- .�h)h:(h���h=>.

�.S Z<% %" .���> .1�)09 $?\�W"�� H�,� 
� �123 $� �"7�m" $<� �7
 $N�� 7 G�\P .��.
( �� �,.
�* $�"�0 !��	�� ID�E( 

X�
�50Z<#
7�2* ��120(� Z!(�O
 ��Y20(� .

=.I Z�(%b1�0 .
.���� .e
(%
 �%d0 $?\�W" 7 ���	#
( !�0 H�,� 
� �123 $� �"7�m" <�	�� .��.
( �� �,.
�* $"�0 !�	�� ID�E( 

ZX�
�50<#
7�2* ��120(� Z!(�O
 ��Y20(� .

6. Cokerham, C. C.1963. Estimation of genetic variances. PP.53 – 94. In: W. D.Hanson and H. F. Robinson(Eds.), 
Ststistical Genetics and Plant Breeding. NASNRC Pub., USA. 

7. Edwars , L. H. H. Ketata and E. L. Smith, 1976. Gene action of heading date, plant height, and other characters in 
two winter wheat crosses . Crop Sci. 16: 275- 277.  

8. Gardner, C. O. and S. A. Eberhart. 1966. Analysis and interpretation of the varity cross diallel and related 
populations. Biometeri. 22: 439 – 459.  

9. Guscinora, V. M. 1987. Genetic analysis of plant height in winter wheat varieties. Referativnyi j. 40: 65 – 200. 
10. Griffing, B. 1956 a. Concept of general and specific combining ability in relation to diallel crossing system. Aust. J. 

Biol. Sci. 9: 463 – 493. 
11. Griffing, B. 1953. Concept of general and specific combining ability in relation diallel. Crossing systems. Aust. J. 

Boil. Sci. 9 (16): 443-446.  
12. Hayman, B. 1954. The theory of analysis of diallel crosses. Genet. 39-78.  
13. Jinks, J. L. and B. I. Hayman. 1953. The analysis of diallel crosses. Maize genet. Cooperative Genetic News letter 

27: 48 - 54. 
14. Jinks, J. L. 1954. The analysis of continouse variation in a diallel cross of nicotiana rustica varieties. Genet. 39: 67 -

788.  
15. Kempthorne, O. 1956. The theory of diallel cross. Genet. 41: 451 – 459. 
16. Lee, J. and P .J. Kaltsikes. 1972. Supplemental information on the use of computer program for the Jinks- Hayman 

diallel analysis of data from F1, F2 and F3 generations. Crop Sci. 12: pp.633 . 
17. Ma, S. F. 1988. An analysis of combining ability and heritability for agronimic characters in spring wheat parents. 

Ningxia J. 61: 22 –27. 
18. Sokol, M. J. and R . J. Baker. 1977. Evaluation of the assumptions required for the genetic interpretation of diallel 

experiments in self pollinating crops. Can. J. Plant Sci. 57 :1185-1191.  
19. Walter, D. E. and J. R. Morton. 1978. On the analysis of variance of half diallel table. Biometer. 34: 91 – 94. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

3.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

0-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.13.6
https://jstnar.iut.ac.ir/article-1-828-fa.html
http://www.tcpdf.org

