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

��

-�.� /���. 
��01	2 � 3�.�45	� �1� 60� 
	�
78���	2	4 �	�9 �� ��	:8�� 

; <� =�� 17�����)*��:> ��?
� � �@4 �4	A)
0 B� ��8B� C)
0�� �7��7� CD
�� B� 7��� ��� C* � 

� 8�� ��7�E

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

�0�F$

  
	��7��	� �� �F1G��	�   HI>� �� 
78���	2	4 
   3�.�45 J7 4 /���. K	.	�4  L�B� �� 	�  �� &�8M� 
	�        
�7N� �N!�� ���N
� -� -� 0!	�

  �� ��7� �	� -� 
��01	2 /���.��! .-�.� ��01	2 3�.�45L�B� �� �� �#�	�� 
	��� �	�4 &�8M� 
	� �� "P�0< J7 4 Q4	1��� 
���� � 0��

L�B�   &�8M� 
	�;�� . 9 ����	�   
��7P7� 
��01	2 
78���	2	4 
	�R7�	� �1��. 
�	�9 
G���	�  �� ��	:8N�� � ;@�4 
��7S �T�.�
� 


  	#49�	�9 ;��  .        -�.� U�VB. /1� �� 6	�� /1� 7�)W   3�.�45 60�   �� X   -VY
�  K0� -�D �	�      0!� ��?� �� )*+DZ)*+)    0N! /�N��.  .

   ��	:8�� ���� ��1	��9 H7�C[���	�  �	?. "�	� 
    ��� ��7F. �	#$ 	� �� .   ��	�9 
78���	2	4 -1\]. ^1	84 
	N�1NPC2NPC3NPC4NP � 

5NP ����	
. _�.7. -�3�.�45  
	�)` � +( C)` C+ � )( C)` � +( C)` � ) ( �)` � )(3�.�45 /17.��01	2 ����7�� 	��7�  .��	�9 ^1	84 
	�

          -�7� �� ���� 4 -� -a�. 	� �	� � �	?4 
78���	2	4)(
iS 13�.�45 C�7F� � /�b4	�� 	� 
	� ��	 ! ) � D    8N!�� ��7NP ��� -N�<	4 �� -N� �� 0


    ��� �	�4 c	� 
��01	2 
���� .3�.�45  
	�  ��	 !X  Cd  C+   � ` ��            04��� �	�4 �Y�B� K�7��e. -� �1c	� ;��	@< -� 0
8�7f ��7P ��� -�<	4 

    L�B� �� �1c	� �7F� � �  0
8!�� g��Y� 
	� .3�.�45  ��	 ! 
	�* � E  0N
8�7f ��7P ��� -�<	4 �� �    �� �� �:��NS ���N � 
�	f�	N� 

 L�B� h� ]�  ��� �	�4 	�04.  3�.�45 71	� 	�) ,   � )W(      ��7P ��	#$ -�<	4 ��         /�1	N2 
�7F� � 	� L��8� ��� � 
�	f�	� -� 0
8�7f   �� 7N.

  "� /�b4	��04��� ����.3�.�45 6	�� /1� 7� �� ��7P ��� -�<	4 �� -� �1	�3�.�45 ���
� -� 047�f�� g	M84� ��01	2 
	�   
���� -N� 04�N!

    L�B� i � -� g�A 
�	f�	� �� 	�0
!	� .     ��	�9 C0!	� 
�	f�	� /���. j0� 7f�  
	�)(
iS 1   � )(

iS 2         
78���	N2	4 
	N��	��� 71	N� -� ;�@4 

0
8@� ;1�'�� �� -�'	Y� ����.

�5��
	�
0��� : C
��01	23�.�45C60�
78���	2	4 C�7F� � C

-�0V�

  ���
� ! "�#�$%& �'( )*	*� ×      +��,- .(*/01� (� 2(��# 3��4&

 567( �8�% !  ( 9 :�
�;  56�7     <=�	9 ���0>( 2(
(� +(�   ��?( 2(

)� .( A( B>�CD    ��
� ! "#�$%&�'( ×     56�7( E�# 3�4&    :��;  .(��C

 B& 80F    ��
� ! B#�	A
( 
� �
 */F       <���F "0- 2�%1�# �G� �# ��>

  ��
� ! H	�%I# 9     *//F J�K% ( (
 �>)�   9 �� .(�9
 ��>   2���	A 2

      ��
� ! "#�$%& �'( E	LM
 2(�#×    �?( <*N EO(
( 3�4&  .  P
��,�

   .(
�Q0> 9)� (  H	(�9
�>   ? E# (
 �  &(
�� <9�C E�  �2�%2�%&(
��� 

� .�R�> 2�S-(
�1F T	� 2A
9�1F :�$�$4
 EU?V& B0,- ( �	.(
�UWC <�X%U
� .*;/C �
�# 9 Y�I  E�I
 9 567( :�$�$4
 EU?V& B0,- �R�> �S-
� . �S-�R�>
�1F T	� 2A
9�1F :�$�$4
 EU?V& B0,-  �(	�X%U<.(9��N 
Z .T	� 2A
9�1F :�$�$4
 EU?V& B0,- �R�> �S-
�1F  �  �9
(�?<�1 �&�F
* : BQ� 9�%Q[( �U� �:�;
�Q& Y�RU& :Karimizadeh_ra@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


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

�Z

  T�U$
 <��\%&*/] 9* ��F 2*/# .  ��I D��   2
(*�	�� H���^
 �9
 

 �"&���N�& 8��	 �9
  �2�%&(
���� <����\%� <����\%& 8��	 �9
 

   9 2�%&(
��� � /] �9
 _	�&AD `-�0M& 9� 
� (
 <��\%&* 2��>

             
� �*� �(� 
(�G B?
�# �
�& 6G�# 9 ��K  .�>��C 
� <*N +�M (

  �	�I      Ea[V& E# E	LM
 A( <��a%?( �#         .���F :6�� 9 B,�7( 2��>

Ea[V&      +9� 9 Y9( B,7( 2�>�9
 ��>     <9��C (
 b�,%K& 2  2*�/#

F* ��.  <�(� 
�       6G�# <��C E# c�#�& 2�>��      
� 2
(*�	�� �%&(
��� 

    <�(� 
� 9 <9�C d/�           <9��C 
��I] 
� ���K  <���C E# c�#�& 2�>

E%?� * *N 2*/# .    <�(� `-�0M& 9� �> 
�    2��>�%&(
�� �>)(
iS 1  9 

)(
iS 2*/%��C 
(�G <9�C 8	 
� .

�9
�>  &(
����  2           +��G
( 2
(*�	�� H���^
 2(��# 2���	A 2�%

           E;

 3�4& �> 
� +�G
( �I D �eF( 
� EF �?( <*N ��I/1��  2*�/#

B&     B& J�U4& 
(*	�� Bf�
� ! 9 * �N    3�4& E0> 
� EF ��N �>

  
� (
 E��;

 g6%��h( H	���%0F ���	 9 *��N�# E%��N(� E#�1��& E��;



3���4& *��N�# (
(� b��,%K& 2���>)� �� �� ��i 9 �� .( 9 L

���#

> .(
���Q0)� (   A( "��7�j d	���%  B%��?
� 9 �4��7 *�� *$%^&

E	LM
           .���# Y�&�  "e& k�� */] E# 2��	A BX%U# 2
�&D 2�>

     9 .��# "$%U& �l	A�
8	%h(�  m �	
(9 B    B[��j 
� �
(� �>  E�F

  
��9
�>     2
(��G�# 2�%&(
���  2 k��� ��>     B

9��n E��[9( 2

�
(*  .    .�> 9 
�o )��(    �*/%N(� 
�Ip(  ��  2�>
��^&  A��  2�%&(
�

  E#k���> Y�&�  2  "$%U& 9 .��# <�(� .��#     ��	 ��> 8�	 %h(��  B

  * 
(*  �>�qh m �	
(9 9           E�# 2�%&(
��� 2��>
��^& �# EU	�$& 
� 

  <�(� �	 �qh* 
(� 2�%0F ��?�Uj :�� 2�>  ��X	� g��r A( 9 

           B�0F �(*�^
 ��	 8�	 .��0  g�j �	 E��n(   ���
� ! A(     ��# ��>

   �
(*  2�'( 2
(*	�� sh�N n   H0.DEF     ��Ua
 9 "�,4
 �E	LM
 

    
��U# 2�%&(
���  2�>
��^&<��?     ��?( 2�%&(
�� 2�>
��^& A( �
.

  BC=	9 H	( �I D        2��	(L& .(��/- E�# (
 ��>     2�%&(
����  2��>
��^& 

*/%��C �t  
� 2�%&(
�� 2�>
��^& E# �;U )��.(

 .���R[ 9 .���>)�� (  l	���? ���1���� *�� *$%^&�9
���> 2

   
� 2�%&(
��� Y�?�>           
� ��I D A( <��a%�?( _	(L��( u;? ���h( 2

5�r    �?( <*N TI& B1>9=� 2�> .  �I DT>H�/]    EF */%N(� .��# 

�9
�>       <�(� 2(��# �%1��# 2�%&(
����  2       +��G
( E���r9� 2��>9

3�4&  �>  <��a%?(B&* �N .T>H�/]    H	( 
� �9
�>     ��?( ��%I# 

               .��&AD ��#�' 
(��Q
 �(*�^
 ��# 3�4& �> 
� +�G
( * ��N)��( .

   A( <��a%?(�9
�>   2�%&(
���  2   <=�	9 E�#      E�F B�%G9 �9
 ��> 2

   E# 2�%&(
��"�[�    ���
� ! B�qh��v "�#�$%& �'( ×   "�#�G 3��4& 

  */��N�;  ��U��a
 9 w���n�
�B��& +Ax *��N�#)�� .( 9 H&� ���>

J(��  .(
�F�>)� (   9A(
�/
 9)�� (      E� �0  <A(* ( �C( */%N(� 
�Ip(

  *N�# 8]�F 
��U#�     A( <��a%�?( �9
 ��>2     w�4�7 2�%&(
����  

    �X& ��# *>(�K H	(EF  E �0  ��>�&   *�N�# <*N E%h�/N y6&�F �>

    E� �0  )A(* ( �C( B[9            B	(
��F �*�N�# z
L�# B���F 
*�G E�# ��>

     B& �#(�# 2�%&(
�� 9 2�%&(
���  2�>
��^&��N .   
� ���
� ! `�;



       E�F (�] *N�# .D Bf�
�/� �A
( P�?(�# *	�;  {�h 3�4& 8	

 *	�# 2
(*	��      Bf�
� ! �'( A( "$%U&  E�# ��?�  *�	D )�� .(  9A(
��/


      ���Q,0- ����Q,0- Bf�
�� ! �'( g�j 
�t/& E# EF ��F ��I/1��

        ��Q,0- uUj�# ��
� ! �> mf? 9 ��N w�4o
 (*%#( TG
 �>

w�4o
   E;

 ��h )*N    2*�/# ����C 
� �   H�	(   E�;

 ��[�j  2��>

E#�?�    �'( P�?(�# 3$� <*&D       ���
� ! "�#�$%& ×   9 3��4&    L��  

     ���# *�/>(�h B1	�&AD 2�qh .     2
(*�	�� �%&(
��� 
��I])�(NP �

)�(NP �)�(NP 9 )Z(NP�
9A(
�/
 3?)�� ((
(	*N E.

    �[ B1	�&AD 
�)�Z (  �(*^
�      
� (
 :
| E%	
(9 �    9 .�Q& �

  Y�?)� 3�4&  (  B#�	A
(��F 9  �#      d	��%  P��?( E�# ��?�   <*�&D 

�	��$& 2�>�%&(
�� )(
iS 19 )(

iS 2(
  u��
�
 E#�/� 9 i�/�  2(��# 

 )
�0��N E��%	
(9� (
 .D 9 ����0  �
9D���#  H	�

(*��	�� .(���/- E��#

 B��^& ��
� !��0 )�Z .(   9 ��	�F 3�?�
 EF 2�X	� }�$4
 
�

� �
)�� (  29
�       
� .��  +*/C ��
� ! ��    3��4& ) .��Q&  2��>

b,%K& (    B-(
A "o� 
��ii�~�ii�  F�
 
�      ��# 9 E�Z   
(��Q
 

     .��> 9 
�o�  2��>�%&(
�� �	�? �*N +�M ()�� (   9 *�N E;�?�4&

 <�(� E	LM
    ��
� ! EF �(� .�1  �>   )
�0N 2�>Z   9 �     �	���$& ��# 
)(

iS 1   u�
�
 E#   �# �#(�#��/�   9 i��/�   9 T> H��/]  �	���$& )(
iS 2

 u�
�
 E#    �# �#(�# Z�Z/Z   9 Z��/�      ���Q,0- H�X ���& �#����  9 

����  ��
� ! H	�

(*	��        �
(L�C E�^[�q& �
�& 2�> *� *	��C .

              2(��# 2*��a& ��
�� �%[D (
 2
(*�	�� 2�%&(
����  2��>
��^& �I D

      9 * ��0  B��^& 2�%&(
�� 2�>
��^&T>H�/]     2*�^#9� _	��0  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


-�.� /���. 
��01	2 � �T�.�45 
	�3�.�45	� �1� 60� 
	�
78���	2	4 �	�9 �� ��	:8�� 

��

  2�>�%&(
��)(
iS 1 9 )(

iS 2 $& 
�      B;?�/& <(
 (
 ��Q,0- H�X ��& "#�

      ���
� ! 2(��# x�# B	(
�F �# J�K% ( 2(�#    �
(L�C 
(*�	�� 2��>

* ��F .    .�> 9 z�#9�
 �B$�$4
 
�)�� ( <�(� A(    E�# c��#�& 2��>

  ��Q,0-�          B�-(
A 
*/\] 9 */G
*/\] ���#�[ ��	�? �
(�9�] <��C 

  BrY�?�>  2����   �
 ����        <��a%�?( .��0[D 
�# �;' :�U?V& 

* ��F .        <�(� `	LM
 2(�# 2�%&(
���  �9
 */] }�$4
 H	( 
�  ��>

#E           �(� .�1  b,%K& .�>��C 2(�# "#�$%& :(�'( �	��$& 9 ��
 
�F

        
� */G
*/\] 2(�# "#�$%& �'( .(L�& EFY�?�>  2����  �����  9 

���� B/^&       u	�n 9 �?( <*N 
(�T> BX%U�#     .�1�  H&��f�?( 

   EF �(�  (�#*,�> 2�>�%&(
�� H�#  * )� (   �X/�#�F 9)�� (T>BX%U#

 B�/^& 9 x�# 
��U# 2
(�)**��/i r= ( �
(� ����9 .  .��>)�i( �

            2(��# B�q�4& m ��	
(9 .(��/- �4
 2*	*� 2
(*	�� �%&(
��

    _	�&AD 
� 3�4& �'( `;?�4& 8
    9 B �Q&�Z      E�# c��#�& E[��? 

:�0,f	� TG
 (Diplomat)  +*/C  A( <��a%�?( �# EF ��F B��^& .� 

	�n<�(� B/4/& BC*�1F 9 ��/
 u �>E#�?�B& *	D.

            E�# A��  +*- �# B/;& 2�%&(
���  2�>
��^& 2�	(L& E# E��
 �#

k���>      �(� E# �;U  �%0F ��?�Uj �E�[9( 2<2�>    +*�- �:���

��'�
                sh��N ��# ���
� ! *�/] ��	 8	 .��0  E��n( 9 g�j 

    <��? "�,4
9 E	LM
 9 2
(*	��     H	( 
� �I D �
  }�$4
  B^?  <*�N

  �?(    A( <��a%?( �#�9
�>    9A(
�/
 2�%&(
���  2)�� (    9 
�o�  9

  .�>)��(    ��
� ! H	�

(*	�� � P*�-         mf�? 9 <���F H���^
 (
 

 d	���% �9
���> H	���%I# ���	�I  
� 9 <*��N EU��	�$& b��,%K& 2

�9
�> E�7�
 * �N.

 � ����G��	�

_	�&AD�>2 E�j�             E�$q/& *�/] 
� 
(��Q
 Y��? */] +L,%U& 2(

B&              9 Y�o�4&�� +��G
( E�# B#��%�?� 
�t/& E# }�$4
 H	( */N�#

 }r���/& B	(���> 9 JD 3	(���N ���# 
�CA���?Y*��%^& T��	� E��0�  9 

     ��# �
�1F 2��U&�C�i            B�,4& *>��N <(��0> E�# H�	x )  T�G


.(
�UWC (   A( EF_	�&AD�>2A-Test  <*N _/	LC * (    u�[�G 
� 

  5�r��,#�>     
� B���o
 "&�F 2Z     9 
(��Q
 �    E�$q/&   �.��C�C

    .(
�UWC 9 +6	( �.(9��N �<�1 �&�F :*�& E#  Y��? 9� )����~

���i (  :6� 
� 9    Y�r �# B	�>Z     k�- 9 �%& �     29
 �# �%& Z

    E,7�� �# 3h��B% �?�%&    TF(�
 9 �ii  l#�&�%& 
� E (�  �1�F

*	��C .    �TKN "&�N H�&A E�I
 :��,0-     
9
�� 9 w�qU
 �8U	� 

E#
�r   Y�0^&  "0- E# *&D  .  
�       :�a7 A( �0  9 *N
 :*& Y�r

   B-(
A TI&.�W0>          ��
 A9
 �(*^
 �L;? *7
� �.*N L;? �	
�
 

�i   *7
� "CB>�   ��a

( �E
�# ��
 �"&�F .*�?
 �
 A9
 �(*^
 �

     9 :��D 9 E
�#2
�0�#�> �N(���	     *�&D "0- E# 2
(��# .   H�	( 
�

}�$4
    EF *N *>(�h B^?      A( <��a%?( �# �9
�>   9A(
�/
 2)�� (

   9    .�> 9 
�o)�� (  ���
� ! H	�

(*	��   2��> P*�- B	��?�/N

* �N.

& 2�%&(���  
��^)�(NP    3?�
 <*N EO(
( `q#(
 P�?( �#   .��>

 Y�? 
�������
� ! H��^
 2(�#  
(*	�� 2�>*	��C E;?�4&.

( )∑ −
−

=
2

1 1
1

.iij)( rr
S

NP ]�[

    EF �M D A(  %U& *	�# 2
(*	��     Bf�
� ! �'( A( "$E#�?� *	D   9 

              �A
( P��?(�# *�	�;  {��h 3��4& 8	 
� ��
� ! 8	 `;



      ���Q,0- Bf�
� ! �'( g�j 
�t/& E# �*N�# .D Bf�
�/�  2(�# �>

  (*%#( (
 TG
 -    w�4o
 ��Q,0*N)xxx( .iij
*
ij −=     ��> mf? 9 

     w�4o
 ��Q,0- uUj �# (
 ��
� !   ��h <*N)x( *
ij E;

  2*/#

*	��C.    E;

 
��^& �[�j H	( 
�  2�>E#�?�  P��?(�# 3$� <*&D 

    ��
� ! "#�$%& �'(×      ��# B1	�&AD 2�qh L�  9 3�4&  *�  .  
��I]

   �X	� �%&(
��     <*�N E�	(
( 3�#(9
 P��?(�#   9A(
��/
 3�?�
)�� (

*	��C E;?�4&.

∑
=

−=
S

J
diij)( Mr

S
NP

1
2

1 ]� [












−= ∑

=

*
di

S

J
diij)( M/Mr

S
NP

1
3

1 ]�  [

( )
*
.i

.iij
)(

r

S/rr
NP

∑ −
=

2

4 )Z(

[ ] 












−

−
= ∑ ∑

−

= +=

*
.i

s

j

s

j'j
'ijij)( r/rr

)S(S
NP

1

1 1
5 1

2 ]�[

��� �%&(
�� d/� 
�  �F��[(rij   ���
� ! `�;

 i 3��4& 
� +( j  �+( 

Mdi   9 Mdi*  u�
�
 E#  E;

 E ��&    w�4o
 2�>    w�4o�
 9 <*N

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


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

��

  �<*1 S 9 3�4& �(*^
 .ir 9 
*
.iru�
�
 E#  E�;

 H�X ���&   2��>

w�4o
w�4o
 9 <*1 B& <*N*N�# .

        .�> 9 
�o  3?�
 �X	� 2
(*	�� 2�%&(
���  �%&(
�� 9�)�� (

�?( <*N B��^&:

∑ ∑
−

+=

−−=
1

1

1 12
N

j

N

j'j
'ijij

)(
i )]N(N/[rrS ]�[

∑
=

−−=
N

j
.iij

)(
i )N/()rr(S

1

22 1 ]�[

   �M/	( 
�.ir     ��
� ! E;

 H�X ��& i3�4& E0> 
�  ��?�> .)(
iS 1

     ��
� ! E;

 g6%h( H�X ��&i      +��0
 29
 (
  3��4&    <A(*� ( ��>

B& 9 ���C)(
iS 2E;

 B&�0- m �	
(9 �?�> .

∑ ∑
= =

−=
k

i

k

i

)m(
i

)m(
i

)m(
i

)m(
i )S/()]S(ES[Z

1 1

2 ]�[

    )
�&D A( B;	�$
 ��� 3#(9
2χ*/%U>       ��#(�# .D 2�(AD E�
� EF 

  ��
� ! �(*^
 �# B& �>*N�# 9     �a7 k�� �4
  2�#(�#  2
(*�	��

> ��
� ! `0 ���>)S(E )m(
i 9 )S(Var )m(

i Y��&�� A(    ��	A 2��>

N E;?�4&* * )�Z 9 ��(.

k
k)S(E )(

i 3
12

1 −
= ]�[

)IN(Nk
)N)(k)[(k()S(Var )(

i −

++−−
=

2

22
1

45

30341 ]�i[

12
12 −

=
K)S(E )k(

i )��(

)N(N
)]k()N)(k()[k()S(Var )(

i 1360
151421 222

2

−
−+−−−

= ]��[

  
��9
�> w�4o
 ��Q,0- .�> 9 
�o  3?�
 <*N EO(
( 2 <*N

 Eq#(
 A(..j.ijij XXXX +−=∗E#�?��?( <*&D .

lB� � ^1	84

  
� }��$4
 H	( 
��9
 ��>2  9A(
��/
)�� (   2(
(� ���
� ! E�#

  E�� (� ���Q,0- H	�%1��#�  E�;

 �  2(
(� ���
� ! E��# 9  H	���%0F

 E (� ��Q,0-�    E�;

 �i    
� 9 �9
 ��>    .��> 9 
�o�  2)�� (  E�#

      E� (� ���Q,0- H	�%1�# 2(
(� ��
� !�    E�;

 �i      ���
� ! E�# 9 

    E� (� ��Q,0- H	�%0F 2(
(��    E�;

 �     *�N <�(� {�o�%h(  .  +�� 

��
� !# P*- 2�>E     
� }��$4
 H�	( 
� E�%�
 
��F Y9*��� 9 

  w�4o�
 ��Q,0- ���Q,0- H�X ��& 

 9 <*�N  ���
� ! E�;  
� ��>

3�4&  
� b,%K& 2�>Y9*���?( <*N �
�  .   B#��	A
( E�M�% 

��
� !2�>  A( <��a%�?( �# 
(*	���9
 ��>   �	���$& �2�%&(
����  2

 E�;

 H�X ��& ��	iR(Rank Mean) g(��4 ( �    ��	 E�;

 
���^& 

STD-R (Standard Deviation of Rank) ��I/1��� 2�>�%&(
�� �

    9A(
�/
 3?�
 <*N)�� ( 2�>�%&(
�� 9)(
i

)(
i S,S 12    Y9(*�� 
��

  9Z  <*N �
� * ( .`;

        ��0M& 
� E (� ��Q,0- 2(�# ��
� ! �> 

_	�&AD           �> E# c�#�& E;

 
��^& g(�4 ( 9 H�X ��& 9 E;?�4& �>

  
� ���
� ! Y9*���  ��?( <*�&D  .   <
�0�N ���
� !� H���# 
� 

��
� !  [�q& �
�& 2�>  E^    _	�&AD H	( 
�     H	��%0F {�o�%h( �#

    g(�4 ( H	�%0F 9 E;

 H�X ��&     E�;

 
���^&)   u��
�
 E�#�/�  9 

��/� ( ��
� ! <(�0> E# <
�0N 2�>� 9 �   H	�

(*�	�� .(��/- E# 

��
� !  * *N J�K% ( �> .��
� ! <
�0N 2�>� ��9 �  <9��C 
� 

 ��
� ! +9�2�>     ���
� ! �	��? 9 
(*	��   ��>)�  �Z  ��   9 �i ( 
�

  ��
� ! +�? <9�C 2��>           9 E�;

 H�X ���& {�o�%h( ��# 
(*�	��

  ;

 
��^& g(�4 (  `  <�
 
� �%1�#   */%��C 
(�G 2*^# 2�> . H&� �>

 J(�� 9  .(
�F�>)� (   EF * *$%^& 
� +�G
(�9
�>  2  E;

 H�X ��&

 g(�4 ( 9   <9�C "#�G E;

 
��^&   9 B&��0- 2
�CA��? 2(�# 2*/#

 B0  B7�oh EF */N�#   B,�7( u��- .(�/- E# ��n�& H	(  H�	(

�9
�> E#  B& 
�0N�9
 .  2��I/1��� 
��^&       
���^& 
��I] 9 .��>

2��I/1��   9A(
�/
 )��(   :
��;- EF (  A( *� )Z(NP   � )�(NP   � )�(NP  � 

)�(NP9)�(NP 
�r E#    2(�# E �C(*� `0> ��
� !      9 E;�?�4& ��>

   
� d	�% Y9*��   �?( <*N �
�  .   
���^&)�(NP �.��>  ���
� !

  <
�0N�           ���
� ! H	�

(*�	�� .(��/- E�# (
    B�& B���^&  9 *�/F

����
� ! 2���>� 9 ���;

 
� (
 �E��^# 2���>���	�� 2*� 
(���G 2
(*

B&*>� .��
� !   <
�0N 2�>�  ��  ��   9 �      H	��%0F {�o�%h( �# 

  <
���&D 
(*��$&)�(NP����
� ! 9 2���> <
�0��N�i �� �� 9 � ���# 

     <
�&D 
(*$& H	�%0F {�o%h()�(NPE# /- �  ! .(����
�    ��# 2��>

CA�?� 0- 2
��^& B&��     ��	�� ��,- E�# B�[9 * *�N B���  .���# H

�&� ��X��0- H��,� ! ��Q���
�>��0N 2�� <
�� �� 9 �i;U  � �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


-�.� /���. 
��01	2 � �T�.�45 
	�3�.�45	� �1� 60� 
	�
78���	2	4 �	�9 �� ��	:8�� 

��

 ��0a) .�	4 � 0�3�.�45  
	�60�

��
� ! *F��
� ! +� 

�FLIP 97-1L 

�FLIP 82-1L 

�FLIP 92-15L

ZFLIP 96-9L 

�FLIP 92-12L

�FLIP 96-4L 

�ILL 7946

�ILL 6037

�ILL6199

�iGACHSARAN

      ��
� ! �9
 9� H	( �"F H�X ��& E#   <
�0N 2�>�  ��   9 �   E# (
 

 ��
� ! .(�/-    B�& B��^& 
(*	�� 2�> *�//F . <
��&D   2��>)Z(NP 9

)�(NP  T>  u��
�
 E#  ���
� !      <
�0�N 2��>�   9 �      .(��/- E�# (
 

��
� !      B�& B���^& 
(*�	�� 2�> *�	�0  . E�;

     
� Bf�
�� ! 2��>

3�4&        <
�0N ��
� ! EF �(� .�1  b,%K& 2�>� 2(
(� y�-�0M& 

 E;

 H	�
x�#B& �> <
�0N ��
� ! 9 *N�#�E;

   
� 2��%0F 2�>

3�4&  �
(� 
�F�& 2�> .        �  2�%&(
����  2
(*�	�� <
��&D 9�  9 
�o

.�>)��) ()(
i

)(
i S,S 12(          E;�?�4& 3��4& <� 
� ��
� ! �> 2(�# �

* *N .     .��> }�$4
 P�?(�#)�(  � T�> BX%U�#   H��# B	x��# )(
iS 1

9)(
iS 2      w�4o
 ��Q,0- A( EF B%G9 B%j     E�;

 2(��# <*1   B�>�

    �
(� ����9 ���N <��a%?( .       ��> P��?( H�	( ��#  .)� (   �(� .�1� 

E;

    Bf�
�� ! 2�> E�# ��?�       w�4o�
 ���Q,0- A( <*�&D    9 <*�N

w�4o
   :9�a%& T> �# <*1 (   9 * T>BX%U#      Ba�^�n ��
 3?�%& 

    E;

 ��  9� H	( H�#  �
(� ���9 B>� .  .��R[ 9 .�> �t  E#)�� ( 9

    � �
 9 �	�F)�� (          B;U�  2��
�# ��# B�/;& B,	x�)(
iS 1    E�# )(

iS 2

  ���9             �%&(
��� E;�?�4& 
� BC���? E,0� .D A( EF �
(�)(
iS 1  9 

      .D 
�QND 9 wn(9 ��Ua
) 3��4& H�# g6%h( E;

 H�X ��& ��>(

B&*N�# .   ��
� ! ��Q,0- H�X ��& 
(��0    9 �>)(
iS 1     "Q�N 
� �

   �?( <*&D)  ��
� ! _/F(�� l	A�
�>    �# E#�1& )(
iS 2 B& *N�# .( �#

   E# E��
"QN�      B�& (L�M& `�j�  
�I]       
� ��(� s�K1�
 .(��


  ��
� ! Y9( E�j�            9 "�F H�X ���& A( �
x��# ��Q,0- 2(
(� 2�>

   H�	�� �	��$&)(
iS 1   9 )(

iS 2   B�& 
(�G          }��$4
 H�	( 
� E�F �*� ��C

��
� !2�> )
�0N �  9�     %��C 
(�G E�j�  H	( 
� */   2
�CA�? EF 

     3��4& E�# �;U  B&�0-        .(��/- E�# 9 �(� .�1�  b�,%K& 2��>

 ��
� ! H	�

(*	���>   J�K% ( *N*  .   ��
� ! +9� `�j�  
�  2��>

        2x�# �	��$& 9 "F H�X ��& A( �
x�# ��Q,0- �#)(
iS 1   9 )(

iS 2 G  
(�

B&     ���
� ! _	�&AD H	( 
� �* ��C  )
�0�N 2��>� �� �� 9 � 
� 

       .�1�  E�F */%��C 
(�G E�j�  H	(   )*�/>�     2x��# ��?�U�j  H�	(

��
� !  �>    Bq�4& :(���\
 E#�#� 9 <  E�M�%  
�     
��U�# ���Q,0- 

  3�4& 
� B	x�#         "e& B$r�/& 2(�# 9 * 
(� u?�/& 3	(�N �# 2�>

  <�1�� �&�F 9 .(
�U��WC E���7�
B��&��N�* .  +���? E���j�  
� 

��
� !           2x�# �	��$& 9 "F H�X ��& A( �%0F ��Q,0- �# 2�>)(
iS 1

  9)(
iS 2  B& 
(�G     ��
� ! _	�&AD H	( 
� �* ��C    )
�0�N 2�>� 9 

Z     */%��C 
(�G E�j�  H	( 
�  . ��
� ! H	(       .���# (
(� ����9 �# �>

    E# 8	�L  9 3?�%& ��Q,0-      "�F H�X ���&    "��[� E�#   2
�CA��? 

       B0  
(�G 
(*	�� +�G
( <9�C 
� b�^n B&�0- *� ��C .   E��j�  
�

 ��
� ! �+
�I]     �	���$& 9 "�F H�X ���& A( ��%0F ��Q,0- �# 2�>

  H�	��)(
iS 1   9 )(

iS 2   
(�G */%��C ��
� ! �   )
�0N 2�>�   9 �i  H	( 

   �j�  H	( 
� _	�&AD  B& 
(�G E* ��C .  ���
� ! H	(      *�/] ��> ��>

B&�0- 2
�CA�? 2(
(�3�4& E# �;U  Bq?�%&   b�,%K& 2��>

   B[9 */%U>  "��[� E#    H�	��� ���Q,0-          .(��/- E�# �H�X ���& A( ��


��
� !       * *1�  E%h�/�N 
(*�	�� 2��> .         9 H�X ���& E�# E���
 ��#

 <
�&D m �	
(9     .�> 9 
�o  2�>)�� (   Y9*� 
�Z B&   �aC .(�


 ! EF��
�  �	��$& �# 2�>)(
iS 1A( �%0F   H�X ���& )(

iS 1 ��	 �/� 
�

    B& 
(�G 
(*	�� +�G
( <9�C          
� H�X ���& A( �%1��# �	���$& 9 * ��C

    B& 
(�G 
(*	���  +�G
( <9�C    �
�& 
� �* ��C)(
iS 2    E# ��^n9 L�  

   �
� ! ��?( u�
�
 H�0>�   �	���$& ��# 2�>)(
iS 2  A( ��%0F��/�

          
(*	���  +�G
( <9�C 
� 
(*$& H	( A( �%1�# 9 
(*	�� +�G
( <9�C 
�

 B& 
(�G* ��C .             9� H�	( H�X ���& 9 m ��	
(9 �	���$& E# E��
 �#

     .�> 9 
�o  )
�&D)�� (     B& �I D :(���\
 u	�n `;?�4& 9  .(��


 )
�&D �G� EF �aC)(
iS 1�?( �%1�# 
(*	�� ��
� ! J�K% ( 
� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


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

��

 ��0aD .�7F� � /�b4	��)�	8F� �� �7f����(Cm�B?. �7F� �3�.�45 -�.� � �0!L�B� �� 60� 
	�&�8M� 
	�

3�4&��
� !��Q,0-w�4o
 ��Q,0-<*NE;

3�4&��
� !��Q,0-w�4o
 ��Q,0-<*NE;


����ZZ/Z���������Z/�����
��Z���/Z��Z���i�i�/�iZZZ
������i�����i�������
�ZZi������Z����i���
������/��i�����i��/�����
��Z���/Z������i�i�/�i���
��Z�Z�/Z����������/��i��i
��Z���/Zi���������/�i���
������/���������Z�/�iZ��
��iZ���/��i�i��i�����/�����
����i�Z/����Z������Z/����Z
�������/������������/�����i
�����i������������/�����
�Z�Z��������Z���i�����
�������/������������/�����
�������/��������Z���/�ZZZ�
�������/����������������
�����i�/�i���i�����i�/�����
����Z��/������������/�����
��i�����/���i���i�Z�i�/��i��
�����Z/�i������Z�Z/�����
������/�������i��/Z���
������/�i�����������
�Z��������Z���Z���
���ii��/����i�������/�Z���i
������/��Z�����i�/���Z
������/�i�Z���i�i�/�i���
���Z��/��i�������/��i�
����Z�/�������Z��/�ii�
��i����/��Z���i����/����
Z���iiZ/�i���i����i�Z/�����
Z����i�/���Z��������/�����
Z��Z�i��������Z�i��i�Z
ZZ���i����Z�Z������ZZ�
Z��iZi�/�iiZ��������/��Z��
Z���Zi�/��i�����Z���/�����
Z������/���������Z��/�����
Z��i�i�/������������/��ZZ�
Z����i�/�iiZ����i�i�/���Z�i
Z�i���i�/�������i�Z���/���i�
���i�Z/Z��Z�i����Z/���
���Zi�/��Z��i�����/�Z��
��Z�������i����Z���i
�Z�������i�iZ���Z���
������/Z����i����/Z��
���iZ�/Z����i�Z���/��i�
��Z���/Z�i��i���i�/����
��Z�Z�/Zi���i�����/��iZ
������/�����i�����/Z��
��i����/�i���i�i����Z/�Z��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


-�.� /���. 
��01	2 � �T�.�45 
	�3�.�45	� �1� 60� 
	�
78���	2	4 �	�9 �� ��	:8�� 

��

 ��0a* . � -�.� �	��� j�7B4� C-�.� /�b4	�� 
78���	2	4 
	��	�����	�9 
	� ����	
.))+(

D<
�&�>
��
� !E;

 H�X ��&g(�4 (E;

 
��^&��Q,0- H�X ��&

)(NP 1)(NP 2)(NP 3)(NP 4)(NP 5

��/ZZ�/��/������/��i/�Z��/i���/i���/i

��/���/��/��Z�Z�/�Z�/�Zi�/i���/i���/i

��/��i/��/�����/��i/����/i���/ii��/i

Z�/��Z/��/���Z�/��i/����/iZ�i/i���/i

��/Z��/��/������/�Z�i/���Z/i�Z�/i���/i

��/��i/�i�/������/���/�Z��/i���/i���/i

��/�Z�/��/��i���/��i/���i/iZ��/i���/i

��/Zi�/��/������/Z�i/����/iZ��/i���/i

��/���/�Z/������/��i/����/i���/ii��/i

�i�/���/��/�ii���/Z�i/����/i���/i���/i

 "F!).� �7F� � /�b4	�� n
��72 ���� 4 )(
iS 1

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


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

�ii

 ��0aE . �	� � �	?4 
78���	2	4 
	��	���))X (3�.�45 
�7� 
	�60�

��
� !H�X ��&��Q,0-E;

 H�X ��&)(
iS 1)(

iZ 1)(
iS 2)(

iZ 2

��/�����/���/���/���/���/�

��/��Z�Z/�i�/���/i��/���/i

��/���i/�Z�/�i�/i��/�i�/i

Z�/����/���/���/i�i/���/i

��/�����/�Z�/Z��/Z��/�Zi�/�

�i�/�����/���/�Z�/�Z�/��Z�/�

��/��i��/���/�i�/i��/���/i

��/�����/ZZZ/�i�/iZ�/�ii�/i

�Z/����i/���/���/i��/�i��/i

�i�/�ii��/���/���/ii�/���/i

���/�=)(
iZ 1∑Zi�/�i=)(

iZ 2∑

<
�&D.�&AD �
�& 2�>

�/���i=x��/�=χ
21 z.z��/�=E(S2)�/�E(S1) = 

��/��=χ )z.z(sum 21
��/� = )S( )(2

1Var���/i = )S( )(1
1Var

    3#(9
 P�?(�# (�	A�� 9 ����i � �   Bn�	
 *�&()(
iS 1  z
L�#   ��


    Bn�	
 *�&( A()(
iS 2    m �	
(9 9 )(

iS 1 8]�F     A( m �	
(9 �
)(
iS 2

B&   (�[ �*N�#)(
iS 1 P�Uj   }�G� 9 �
 B& �
   B/^& Y�0%j( 9 *N�# 
(�

   B& �%1�# .D .*N*N�#.  .�> 9 
�o  )�� (    2
(*�	�� .��&AD 2(��#

 ��
� ! H�#   �	��$& �>)(
iZ 1   9 )(

iZ 2  # (
 E    �> 2(�# 2�(�a ( :
�7

       �> 2(�# T> }�$4
 H	( 
� �* �(� ��I/1�� ��
� !  �	���$& ��
� !
)(

iZ 1   9 )(
iZ 2  <�(� P�?(�#  w�4o
 2�>     mf�? �*N E;?�4& <*N

    2�F .�&AD 2(�# �	��$& H	(   ��
� ! +�0
 29
 
�Q?(   <�A l0� �>

*N*      
� d	�%  EF Y9*�Z   �?( <*N �
�  .  �	��$&)(
iZ 1   9 )(

iZ 2

      Y�0%j( wq? 
� ��
� ! +�0
� % B�/^&         d	��%  H�	( E�F *1�  
(�

      �[ EF ��# BM	�%  E#�1&)�Z (     � �
 9 �	�F 9)�� (E# ��?�   *� �
9D 

       �/1?�;[ 9 �/C9�D d	�%  �# B[9)� ( ��;  }�(�&.     E�M�%  �I D .�] 

   B/^& g6%h( EF */%��C   H�# 2
(�)(
iZ 1   9 )(

iZ 2 ��
� !   ���9 �>

�
(� .  ����0M& �	���$&Z   *�� ��# ���%0F Y9*�� �	����$& A( L���  ��> 

���/�∑ =)(
iZ 19 Zi�/�i∑ =)(

iZ 2  *��	�
 (
 B,;G d	�%  EF 

B&*/F .       H���^
 
��t/& E�# T�> BX%U�#    <
��&D H��#     b�,%K& 2��>

 �(*���^
 2�%&(
������ � )
����&D )(
iS 1 �)(

iS 2�)Z(NP �)�(NP9)�(NP

 * *N J�K% ( .  u	�nT>BX%U#.�?���)  Y9*�� (   EF �(� .�1 

 <
�&D H�#     .�> 9 
�o  2�>)�� (T> BX%U�#     ����9 B	x��# 
��U�# 

        �/1?�;[ 9 �/C9�D d	�%  �# EF �
(�)� (        .(
��Q0> 9 ���  ��;�7 9

)�� (B��& E#�1��& �*��N�#T��>H���/] )
���&D )�(NP9A(
���/
  )�� (

T>BX%U#Bq?�%&<
�&D �# )(
iS 2 .�> 9 
�o  )��( 9T> BX%U�#

��# B	x���# 
��U��# �)�(NP�(� .�1��   . )
���&D)Z(NP <
���&D ���#)(
iS 2

T>BX%U#  x�#9 �(� .�1  �# B[)(
iS 1T>BX%U#�(*  .�1   . H�	( 
�

 ���
� ! }���$4
� )
�0��N ����F( 
� � �e�9
��>�� ��- E��# � .(�/



(*	���     B& 9 *N J�K% ( ��
� ! H	�       
� ��N�F 2(�# (
 .D .(�


      ���F E��7�
 b�,%K& }r�/& .   
��r E�#     ��# A( B�,F   H�9
 ��> 2

%&(
��� ��n�
 EF 2��E;

 H�X ��& �9
 *N <�(� w E# E��
 �# �>

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


-�.� /���. 
��01	2 � �T�.�45 
	�3�.�45	� �1� 60� 
	�
78���	2	4 �	�9 �� ��	:8�� 

�i�

 ��0aX.�� _1�7S  �b8@����7�29 
�7� ��	�&�8M� 
78���	2	4 
	�

<
�&D2�%&(
���  2�>)�(NP)�(NP)Z(NP)(
iS 1

)�(NP�����/i

)Z(NP���Z�/i����/i

)(
iS 1���/iZ��/i���/i

)(
iS 2����/i���/i����/i�����/i

      9 d	�%  �47 .��# x�#T> H��/]    E��7�
 .D E;�?�4& BC���? 

B&��N.        ��[ }��$4
 E# E��
 �#)�Z (       � ��
 9 ��	�F 9)��(�   ��C( 

*��N�# B7�o��h ���	 B&���0- 2
�CA���? H����^
 g*��> H���# A( 

<
�&D �  2�>2�%&(
��   <
�&D �<*N �F|    2��>)(
iS 1   9 )(

iS 2    9 
�o�  

  .�>)�� (     �%I# 9 */%U> �	�[9( 
�       A( E�F ��?( �   ��>
��^& H�	(

     ��N <��a%?( 
(*	�� +�G
( H��^
 2(�# .  *^# �	�[9( 
�  2��>
��^& 

)�(NP  9)�(NPE#     B& E�7�
 d	�%  �47 �,- * �N.    )!9��� 
� 

    3�4& 2(�# 
(*	�� ��
� ! J�K% (      A( b�,%K& 2��>�9
 ��> 2

 B& 2��	A  ��F <��a%?( .(�
�     �9
 H	�%I# J�K% ( �&( Y�?�> �?

 >| EF 567( H      �?( <��F g�q^& ��h E# (
 .(�C .  ��4[ H	*#

            3	(��N E�# E��
 �# 9 b,%K& 2�>
��^& P�?(�# 2
(*	�� H��^


<�(���
� ! 9 �>B& H��^
 E^[�q& �
�& 2�>���C.


��\b�	T�

H	*#     _K# :�0jA A( E,�?9  :�#�;j     :��$�$4
 `U�?V&  T�	�


�1F   9 T>H�/]  <�X%U	( .�?�/N
�F  :�$�$4
 2�> �%?�IN .  ��>

*/%N(� �& �# (
 2
�Q0> �	�I  EF�B& B (�
*G 9 �Q1
 ��N.

��	
�������	:8��

1. Adugna, W. and M.T. Labuschagne. 2003. Parametric and nonparametric measures of phenotypic stability in linseed 
(Linum usitatissimum L.). Euphytica 129: 211-218. 

2. Allard, R.W. and A.D. Bradshaw. 1964. Implication of genotype-environment interactions in applied plant breeing. 
Crop Sci. 4: 503-508. 

3. Bortz, J., G.A. Lienert and K. Boehnke. 1990. Verteilungsfreie Methoden in der Biostatistik. Springer- Verlag Pub., Berlin.
4. Bredenkamp, J. 1974. Nonparametriche prufung von wechsew- irkungen. Psychol. Beitr. 16: 398-416.
5. De Kroon, J. and P. Van der Laan. 1981. Distribution- free test procedures in two- way layouts: A Concept of rank-

interaction. Stat. Neerl. 35: 189-213.
6. Flores, F., M.T. Moreno and J.I. Cubero. 1998. A Comparison of univariate and multivariate methods to analyze G 

*E interaction. Field Crop Res. 56: 271-286. 
7. Hanuman, L.R. and V.T. Prabhakaran. 2001. A study on the performance of a few non-parametric stability measures 

using pearl-millet data. Indian J. Genet. 61: 7-11. 
8. Hildebr, H. 1980. Asymptotosch verteilungsfreie rangtests in linearen modellen. Med. Inform. Stak. 17: 344-349.
9. Huhn, M. 1990. Nonparametric measures of phenotypic stability: II. Applications. Euphytica 47: 195-201.
10. Huhn, M. 2003. A note on the variance of the stability parameter (Environmental variance). Euphytica 103: 335-339.
11. Huhn, M. and J. Leon. 1995. Nonparametric analysis of cultivar performance trials: exprimental results and 

comparison of different procedures based on ranks. Agron. J. 87:627-632.
12. Kaya, Y. and S. Taner. 2003. Estimating genotypic ranks by nonparametric stability analysis in bread wheat 

(Triticum aestivum L.). Central Euro. Agric. J. 4: 47-53.
13. Kubinger , K. D. 1986. A note on nonparametric tests for the interaction on two- way layouts. Biomet. J. 28:67-72.
14. Lu, H. Y. 1995. PC-SAS program for estimation Huhn nonparametric stability statistics. Agron. J. 87: 888-891.
15. Nassar, R. and M. Huhn. 1987. Studies on estimation of phenotypic stability: Tests of significance for 

nonparametric measures of phenotypic stability. Biometrics 43:45-53.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html


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

�i�

16. Rao, A.R. and V.T. Prabhakaran. 2000. On some useful interrelationships among common stability parameters. 
Indian J. Genet. 60:25-36. 

17. Sabaghnia, N., H. Dehghani and H. Sabaghpour. 2006. Nonparametric methods for interpreting genotype x 
environment ivteraction of Lentil genotypes. Crop Sci. 46:1100-1106.

18. Thennarasu, K. 1995. On certain non-parametric procedures for studying genotype-environment interactions and 
yield stability. Indian J. Genet. 60: 433-439. 

19. Truberg, B. and M. Huhn. 2000. Contribution to the analysis of genotype by environment interactions: Comparison 
of different parametric and nonparametric tests for interactions with emphasis on crossover interactions. Agron. 
and Crop Sci. 185:267-274.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.9

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.9.2
https://jstnar.iut.ac.ir/article-1-824-fa.html
http://www.tcpdf.org

