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104                                �JT Q"��5�M � ��". :O�	�!P ���� �� X��	 ���:.�" EF�� ." ���<8�" �� Q�! 
#�$ ��M N�	 �� X��	 ��M  

�'�*'  
�#�K +�aT ���� fg��* �*7  �"#�* Q��� b�� X�=� ��

��\ �b�R! Q"R�* Q��� G�:�D � h�H	� ��c6	 R\i  fg��*
j�F ���! ���6g j�F�* �#�� ���. k�F ���� � �M

 �b�l�* #�=�	 �#�����#�* X*"�K ." �5: 7V; S���*
���! � j�F fg��* �� �K"�. +�" ���� j�F .

+��  ��5J�K �"�"� �� ���� �� X��8* 
�T�" �� ���:
 �"� ." �5: Q"��K �� #���� ���� N�	 L:"�� �� �8���

XY +�" &�]* N�	 G:" �� �J���* ��M .B�� Q"#�>  ��M
" X��T�K�R* L:"�� �� Q��� ����� �"�� ���8K  #:�� "� �"

m�R� Q"�8�  Q�M��$ ���� �� X��	 ��6�� �� X5�* G:�	
+a!"� �K"�. )Munns and James, 2003( . �.��*"

 ." Q"�8� �� �:�M���H* G8>�: �"�� B�	!;��  ��n�* ��g ��
O�	�!P V�c8!" �� ��� 
���* �: X��8* ��M �*"�" +a\ �

��"� . �5�:" ���8Y" ��Y G:" ��QP �M �� N�	 �� X��	 �
 L��	 � R���8* ���$ j:B�� �M �8F��� j:P�=�:R�> �

 � ��5J�K ��6n � ��"#:�D G:"����� 7+�" o� ���a� #!��
EF�� �J�\ ." Q��p�M N�	 L:"�� +�	 Q; �"R\"  ��M

O�	�!P G8>�: �"�� V�c8!" �J%" �	 �� X��8* ��M �� N
�*�!�� ." ����a� �* ���� �� �Y�%" ��M  �!���* #6K 7���

������ ���! ��� � )Abdemisahni and Shahnejate-
Boushehri, 1996( .o�* 7���$ ��5J�K ���:.�"  G:�	

O�	�!P �:����� �"�� EF��  �"�"� L��* �� ��$.�� ��M
 +�" N�	)Richards, 1995 .( S��� q��	 �� �\�	 ��

+�<��  Q�M��$ +�� �:. �`"�" �� V; � k�F rJ8c* ��M
O�	�!P V�c8!" [�% 7�K"�.  ��5J�K '��" �� �K"�. ��M

O�	�!P V�c8!" �� ���*  �:�M*�  L:"�� 
��	 �� �� ���
#���� �8�"#! ��\�	 X��T X�a!�8D .B��  ��#H8* ��M
O�	�!P ��5J�K ��"#:�D ����� +�\  ��*"� �� L��* �� �M

�� ." �H��� k�F � V; L:"�s"�" �#� #!" . ��5J�K �a:��*
 ��t8* �]��* L:"�� ��)N�	 Q�#� � N�	 ( N�:R$ �

O�	�!P  G:" �J%" [#M 7#!��$.�� L��* �� �M �� �� �:�M
N:�*.; �!�$  +�" �M)Falconer, 1990 .( Q����*

 G:" �� +:��! �� � ��"� 
��!" L:"�� �� �M +�	 �	��:�*.;
�#��� ���8! � #!" �M �� �� +�" �"#:�D � V�J]* �u�	�!P �

 #M#� "� ?��D G:�8�� N�	 Q�#� � N�	 L:"�� ��
)Fernandez, 1992.(  

EF�� O�	�!P ��"#:�D ���:.�" �"�� �	��<8* ��M  �� �M
��"� ��\� N�	 rJ8c* L:"�� . N�	 �� X��	 EF��

)STI (O6	�!P V�c8!" �"�� �6���* ���H*  +�\ �M
+�� J�K �� ���: N�	 L:"�� +�	 b�� ��5*�  #���

)Fernandez, 1992 .(O�	�!P 7EF�� G:"  �"�"� �� �:�M
 �:�� ." "� #�8aM N�	 Q�#� � N�	 L:"�� �� b�� ��5J�K

���$ �M �* "#\ #�� . X��	 EF��)TOL ( [�8F" ."
�* +�#� N�	 Q�#� � N�	 L:"�� �� ��5J�K #:; . �:���*

Q��! Q; �8��� "#:�D �#�M�L��* �� O�	�!P �8�� ��  ��M
�* rJ8c* #��� . N�	 �� +���aY EF�� ��)SSI( 7

 N�	 L:"�� �� O�	�!P j: �8��� ��"#:�D Q; �8�� �:���*
�* Q��! "� N�	 Q�#� � #M�)Fischer and Maurer, 

1978 .( L:"�� �� X��	 G�� �b�� �,8a6�M �� �\�	 ��
L��* �� ��5J�K G�,!��* � N�	 8c* ��MEF�� 7rJ  

 ���aY G�,!��*)MP (*�  �6���* ���H* Q"��K �� #!"�	
O�	�!P V�c8!" +�\  ��� ���� ��� �� �M)Rosielle and 

Hambline, 1981.(  
 Q"��5�M � ��"#M�)2005 Dehdari et al., ( ��

 � ���<8* ���� �� X��	 �"�"� 
#�$ oT� N� �a:��*
Xa! �M� F1 !; ." X%�Y L:"�� �� +�	 7�� � ���� N�	

 �� ���� �� X��	 �5�8!P �]�"� �� #!�"� Q��! N�	 Q�#�
��H* 7N�	 �� +���aY EF�� ��� �"� . �8��� � �6�!�

)Ranjbar and Rusta, 2011 (�H=�]* ��  EF�� �"
N�	 �� X��	)STI ( V�c8!" �� �n�* EF�� Q"��K ��

O�	�!P #!��� �>�H* ��� L:"�� �� 
#�$ ��M . ��
�H=�]*  �"��8a6� ��<H\ Q"��5�M � )Jafari-

Shabestary et al., 1994( ���� �n" ����� ��  ��M
�$v:� �� �����; V; rJ8c*  ." ���:. �"#H	 rJ8c* ��M

 �� +���aY EF�� ." 7#�s�JD"�8	 � #�s�JD"R,M 
#�$ 
�T�"
N�	 )Fischer and Maurer, 1978( ���<8�" ��� . ��

]*�H=� ���! �,:� �" M � ��!Q"��5� )Norinia et al., 
2005 ( EF�� �b�� �:���* ."STI  V�c8!" �"��

O�	�!P  X��8* ��M ���� �� �\ ���=��H*  Q�#� �
�����D )+c=( #!��� ���<8�" . Q; ��"#:�D � �!"� ��5J�K

N�	 �� ��g��* ��  ���* ���H* ��"� ��\� �]��* ��M
O�	�!P N�:R$ ��  �8>�$ �"�T ���<8�" ���* �M+�" 

)Reynolds and Trethowan, 2007.(  �� �H=�]* G:"
O�	�!P X��	 ���:.�" [#M  ��M ." ���<8�" �� Q�! 
#�$

EF��  G:�8�� �:����� G��p�M � X��	 ��M
EF��  +���aY Q"R�* ���:.�" +�\ ���� �� X��	 ��M

O�	�!P X��	 � ��!" Q�! 
#�$ ��M G��H	 �� �	 #� 
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O�	�!P "�8� 7����* ��M�*�!�� �� ��!; ." Q  � �Y�%" ��M
���! ���<8�" ���� �� X��8* 
�T�" ���	.  

  
 , ���'5,� 
�  

�$v:� ���:.�" ��I�* ��  �� �!"� ��5J�K �� �8a�"� ��M
 �"#H	 ���� N�	41  &�g �=�T �� Q�! 
#�$ O�	�!P

k�J�  �� �>��l	 X*�� ��M3  � ��*�! L:"�� �� �� �"�5	
 ���* ���� ���� N�	#�8>�$ �"�T ���:.�" . �H=�]* G:"

 �K"�. ��� �� ���� �	�����	 �K�R* ��1391 -1390 
+>�$ 
��!" .O�	�!P  ��� �	�� ���% �� ����� ���* ��M

#�8>�$ �"�T ���:.�" ���* � +�� 7w�]F . �� �����;
 V; �� ��� L:"��10 ���  L:"�� �� � �8* �� W��:.

 V; �� ��*�!2 ��� " �8* �� W��:.#� 
��! . �M�C� +���

��� �� "RM Q.� �� �\�	 �� � +�� �� ��:�*.; ��M � � �!"�
 '��" �� � ��*�! ��T250  
��!" ��*�x; �� S��* �8* �� �!"�

+>�$ .�."#!" �� ���$ LF �� X*�� ��:�*.; ��� �M
y�K � �8* j: ��g �� +���20 �8!�� ��� �8*.  ��g ��

	 +�\ L:"�� �� �M �� #�� Xl> �� k�F ���� G��H
 f�K �	 � k�F ." ��:� �H��	 ��]�*90 �8!��  ��8*

�!��! +>�$ 
��!" ��"��� . ���lK ���� Q"R�* L��8*
 �=��H* � ��� L:"�� �� #�� Xl> ��g �� k�F q�6�"

 ��	�	 ��5/9  �7/2 ��� �8* �� W��:. ���.  ���J�K ��J�
rJK G�\� 7�M���� X*�� +�"�  �����; � .�M ��M ��

#� 
��!" ���$ .��! '��" . ��<% #�� Xl> Q�:�D ��
�."#!" ��5J�K �"R\" � ��5J�K ���$ Wu� � EF��  ��M

 � +���aY X��	 �� ���<8�" �:. L�"�� ."#� �6���* :  

Stress Susceptibility Index 

P

S

P

S

Y
Y1

Y
Y1

(SSI)
�

�
�  )1(                   (Fisher and Maurer, 1978)  

Stress Tolerance Index 2
P

SP

)Y(
YY(STI) �

�  )2(                          (Fernandez, 1992)

Tolerance Index SP YY(TOL) ��  )3(               (Rosielle and Hambline, 1981)

Mean Productivity 
2

YY(MP) SP ��  )4(               (Rosielle and Hambline, 1981)

Geometric Mean Productivity

SP YY(GMP) ��  )5(                         (Fernandez, 1992)  

Stress Intensity
P

S

Y
Y1(SI) ��  )6(                 )Fisher and Maurer, 1978(  

  
 ��SY  �PY ��	�	 �� L:"�� �� O�	�!P ��5J�K

N�	 � 	 Q�#� � N�SY � PY ��	�	 ��  ��5J�K G�,!��*
O�	�!P  � N�	 L:"�� �� �M�* N�	 Q�#� #���.  G:" ��

��"� G�,!��* �a:��* �"�� N:�*.;  �M B�� ."LSD  �� �
��"� W!�:�"� �:R�	 ��I�*  � ��<% G�,!��* �a:��* 7�M

 �#H� �� �"���!).#!�!�> �#* (
�! ." ���*; �"R>"SAS 
)SAS, 2011 (#� ���<8�".  

6
� , 7�
��  
 ��5J�K W!�:�"� �:R�	 z�lF �� ���*; Z:�8! �%�F
 �� ���� N�	 � ��*�! L:"�� �"�� ��5J�K �"R\" �

 ��#\)1 (+�" �#*; . ." X%�Y Z:�8! W!�:�"� �:R�	 Q��!

�� �"� ��H* [�8F" �"�� G��  ��5J�K i"R\" � ��5J�K

�T�"  ���� N�	 � ��*�! L:"�� ����"� ��\� ) ��#\1( 

Q��! �� �I! ." �H=�]* ���* 
�T�" G�� �5�8!P q��	 �#�M�
��� ����� ���* ��<%.G�,!��* �a:��* ." X%�Y Z:�8!  �M

�! �� �!"� �"#H	 7�!"� ��5J�K Q"R�* G�,!��* �� �"� Q�
Q.� � �J6�� �!"�#%  ��� L:"�� ." �8��� ��*�! L:"�� ��

��� .O�	�!P �J6�� �� �!"� �"#H	 � �!"� ��5J�K L��8*  ��M
��	�	 �� ��*�! L:"�� �� ����� ���*1/2884  �� 
�$�J��

 � ��85M23/34 ��� �!"� .�<% L��8* �� �=�Y �� ���C* �
 ��	�	 �� N�	 L:"�� ��3/2205 � ��85M �� 
�$�J��

70/31 ��� �!"�.  Q.� L��8*100 O�	�!P �!"� ���* ��M 
 ��	�	 �� ���� N�	 � ��*�! L:"�� �� �����02/3 �
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#�$ ��M N�	 �� X��	 ��M

 ��#\1 - ���� N�	 � ��*�! L:"�� �� ��5J�K i"R\" � ��5J�K ���� W!�:�"� �:R�	  
Table 1. Analysis of variance of yield and yield components under normal and salt stress conditions

Source of 
variation 

���|	 S���*�"  ��".; �\��
df

��H��* G�,!��* (MS)

�!"� ��5J�K
Grain yield (Kg.ha-1)

�"#H	�J6�� �� �!"� 
Grain number/spike 

  #% Q.� �!"�
 100 grain weight

!��*�
Normal 

N�	
Stress 

��*�!
Normal

N�	
Stress 

��*�!
Normal 

N�	
Stress 

Replication �"�5	 2 **7386179.51 982233.59** 39.77ns  12.60ns   **1.76 **2.21
Treatment ����	 40 **1940791.23 *1357149.30 **128.66 **97.15 **0.50 **0.41
Error N:�*.; ��]F 80 931126.80  852410.60  43.54  41.07  0.22  0.15
CV (%) �"���|	 �:�` (%)  - 33.45  31.86  19.27  20.20  15.72  15.19

ns  7*  �** : ��	�	 ����H*��� �"� ��H* � ���8Y" ~]� �� �"�5 % �1 .%  
ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. 

  
59/2  ��� 
�$) ��#\2 .( �!"� ��5J�K NM����	#�K  ."

 ��5J�K �"R\" NM�� f:�g)�� �!"� �"#H	 �J6��  Q.� �
�!"�#% (�* X%�Y ��� .�* �!"� �"#H	 NM��  �n" �� #!"�	

���$ �� N�	 i�� X$ �F�� L�� � �!��>"  #��� �M
)Bradford and Haigh, 1994 .(.� NM�� G��p�M Q

�* �!"�  NM�� �: � �!"� #�� +K�� NM�� �n" �� #!"�	
D ���� ��g �#��� �!"� Q#�.

O�	�!P 7�!"� ��5J�K Q"R�* �I! ." Z:�8! �� �\�	 ��  ��M
 �����32  �36  ��5J�K ���� N�	 � ��*�! L:"�� ��

#!���! #�=�	 �:b�� .O�	�!P  ����� ��M 25  �31  L:"�� ��
J�K ���� N�	 � ��*�! #�8�"� ���:�D ��5) ��#\2.(  

	�!PO�  ����� ��M4 79 717 719 723 724 726 736 737  �
41  "�"� ��*�! L:"�� �� "� �J6�� �� �!"� �"#H	 G:�8���

#!��� . �� �!"� �"#H	 G:�8��� N�	 L:"�� �� 7G��p�M
O�	�!P �� w���* �J6��  ����� ��M3 74 79 711 717 719 7

23 726 727 737  �41 ��� .O�	�!P  ����� ��M10 720 7
28  �31  � ��*�! L:"�� �� "� �J6�� �� �!"� �"#H	 G:�8��

 #�8�"� ���� N�	) ��#\2 .( �5�:" �\�	 X��T �85!
 ����� O�	�!P32  �!"� #% Q.� G:����)46/3 
�$ ( �� "�

��� "�"� N�	 L:"�� . G:�8��� �
�$" R�! ��*�! L:"�� ��
G:" �� �!"� #% Q.�  ��Y G:" �� 7+�"#! z�l8F" O�	�!P

��H* ���<	  ����� O�	�!P � O�	�!P G:" G�� ��"�5  ��
 Q.� Q"R�* G:�	b��100  �!"�)10/4 
�$ ( ��F �� "�

z�l8F"  +�"#! ��\� 7��� ��"�) ��#\2.(  
EF�� �:���*  �"�� N�	 �� X��	 rJ8c* ��M

O�	�!P �!"� ��5J�K  ��#\ �� �H=�]* ���* ��M3 ":"� �
�#� +�" . �=��H* '��" ��6 ���"� N�	 �#�(SI)   ��

 N:�*.; G:"32/0��� . 
#�$ �!"� ��5J�K �5�:" �� �\�	 ��
 k�F q�6�" ���lK ���� Q"R�* ��5/9 ���  �� W��:.

�8*7 25 �* "#�D NM�� #%�� #�� )Mass and 
Haffman, 1977( 7G:"�����7  ���lK Q"R�* �� �\�	 ��

.; G:" q�6�" N:�*)5/9 ��� �8* �� W��:. ( �I! ��  
�* � ����* N:�*.; G:" �� �#� ��"� N�	 �#� �� #��

�* ��]�*#���. Q"��5�M � �JT�!;Anagholi et al., 
2010) ( 
�$��� 
�T�" ���� �� X��	 ���:.�" �� R�!

�>�JK EF�� ." ���<8�" �� �"  �� X��	 � +���aY ��M
 "� N�	 �#� 7N�	33/0 � ��#!���; +�.  G�� ��

O�	�!P  ��	�!P 7����� ���* ��M13  G:�8�� G8�"� ��
 N�	 �� +���aY EF�� �"#�*)SSI ( G:�	�"#:�D	�!P O�

� 	�!P O�41  ��SSI  ���H*84/2 '�aY  G:�		�!P O�
��� ���� N�	 �� +6a!#! . EF�� �8�� �:���*SSI 

 N�	 Q�#� � N�	 L:"�� �� O�	�!P j: �8��� ��"#:�D "�
�* Q��!  #M�Fischer and Maurer, 1978)( . G:�8���

 N�	 �� X��	 EF�� �"#�*)STI (O�	�!P �� w���* ��M
32  �36  7���	�!P O�31  ��STI  ���H*22/0 '�aY  G:�	
	�!P��� ����� ���* O� .O�	�!P �� ��5J�K ��"#:�D  ��M

 �"�"�STI  ��� �8�� 7�8���)(Fernandez, 1992 . �I! ."
� X��	 EF�)TOL ( ����� O�	�!P R�!37  �"�"�

��� ��8��� �6a! ��"#:�D .G�,!��* Q"R�* G:�8��� 
���� ���aY  ���)MP (���� ��#�M G�,!��* �  ���

)GMP ( w���*	�!P ��O� ��M32  �36  ���) ��#\3.(  
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 ��#\2 - ��5J�K G�,!��* �a:��*
#�$ ��M O�	�!P �!"� ��5J�K �"R\" � �!"� ���� N�	 � ��*�! L:"�� �� Q�!  

Table 2. Mean comparisons of seed yield and yield components in bread wheat genotypes under normal and 
salt stress conditions

Genotypes O�	�!P O�	�!P �����  
Genotype no.

�!"� ��5J�K 
Seed yield (kg.ha-1)

�J6�� �� �!"� �"#H	 
Seed number per spike 

�!"�#% Q.�  
100 seed weight 

N�	� ��*�!� N�	� ��*�!� N�	� ��*�!�
Stress Normal Stress Normal Stress Normal 

AKBARI ��6�"  1 2139.16 3485.83 28.46 32.46  3.13 3.33 

ALBORZ .�6="� 2 2396.25 3266.66 22.06 36.60  3.16 3.60 

ARUM 
��;� 3 2940.00 2408.33 34.00 33.86  2.80 3.56 

AZADI ��".;� 4 1695.00 3812.50 40.20 43.86  1.90 2.63 

BAM o�� 5 1876.66 3332.50 31.00 32.33  2.36 4.10 

BAYAT ����� 6 1540.83 4514.16 31.80 31.26  2.20 3.16 

BAZ .��� 7 1492.50 2474.16 31.86 28.89  2.86 3.03 

BC_RUSHS j� ����� G��� '"��� 8 2317.50 4165.00 26.93 33.86  2.23 3.23 

BC_RUSHW j� �!�8a*. G��� '"�� 9 2581.25 3943.33 35.60 38.93  2.43 2.86 

BEZOSTAY �:�8��R�� 10 2436.25 1910.00 24.53 26.73  2.56 2.73 

FALAT ��>� 11 2020.83 2371.66 35.86 31.80  2.83 2.90 

GASPARD ���u��$� 12 1380.00 2177.50 32.06 31.06  2.46 3.23 

HIRMAND #�*��M� 13 2635.00 1585.83 26.33 29.20  2.96 3.26 

INIA ���:"� 14 2065.83 2712.50 30.60 36.02  2.63 3.26 

KARACHIA ��
���� 15 1637.50 2288.33 32.20 38.60  2.20 2.53 

KARAJ1 ���1� 16 2164.16 2450.83 27.73 28.46  2.83 3.06 

KARAJ3 ���3� 17 1603.33 3040.00 40.13 47.73  2.26 2.86 

KAVEH ����� 18 1230.00 3170.00 32.53 30.73  2.26 3.06 

KAVIR �:��� 19 2235.00 2048.33 36.26 39.80  1.83 2.40 

KHAZAR1 ��RF� 20 1839.16 2125.83 26.86 22.66  3.03 2.83 

KRASSHAH �M�� '"��� 21 3543.75 2439.16 32.66 32.73  2.70 2.56 

MARUN Q���*� 22 2653.33 2644.16 29.20 31.13  3.00 3.50 

MIHAN G��*� 23 2210.83 2785.00 41.93 43.13  2.56 2.66 

MOGHAN1 Q�|*1� 24 2778.33 4419.16 33.86 43.40  2.43 3.06 

MORVARID #:�"��*� 25 1129.16 1405.83 33.48 35.06  2.40 2.96 

MV17 
"-  ��17 � 26 2100.00 1494.16 43.93 41.60  2.53 2.56 

NIKNEJAD �"v! j�!� 27 2285.00 3028.33 37.53 35.46  2.66 2.70 

OMID #�*"� 28 1770.00 3262.50 22.46 27.11  2.30 2.73 

PARSI ����D� 29 2445.00 3075.83 31.53 36.33  2.53 3.63 

PISHTAZ .�8��D� 30 2408.33 3745.83 28.33 33.06  2.70 3.33 

RASUL ����� 31 1256.66 1478.75 19.40 23.10  3.30 2.96 

RUSHAN G���� 32 4036.66 3545.83 30.46 29.80  3.46 3.86 

SARDARI ��"���� 33 3078.33 2985.83 21.53 29.40  3.20 3.56 

SAYSON a:��Q�� 34 1754.16 2244.16 32.33 31.26  2.30 2.16 

SEPAHAN Q�M�u�� 35 1964.16 3276.66 29.40 29.33  2.63 2.76 

BUMI YAZD �R: �*��� 36 3524.44 4004.50 33.80 39.91  2.38 2.81 

SHAHRYAR ��:���� 37 4573.75 2833.33 38.26 43.46  2.26 2.86 

SISTAN Q�8a��� 38 2644.16 2676.66 30.86 31.53  2.86 2.63 

TABASI �a6g� 39 2393.33 3525.83 31.46 27.93  2.56 3.53 

VIRINAK k��:�:�� 40 1925.00 2154.16 28.26 26.73  2.66 3.00 

ZARIN G:�.� 41 1217.50 3690.83 42.80 53.33  2.06 2.80 
LSD (5%)�

�� - 1565.20 1597.30 10.41 10.79  0.64 0.77 
LSD (1%)� 2077.20 2118.70 13.80 14.30  0.85 1.02 
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#�$ ��M N�	 �� X��	 ��M

 ��#\3 - EF�� �M �O�	�!P �!"� ��5J�K ��"#:�D �M ���� N�	 � ��*�! L:"�� ��
Table 3. Stability indices of grain yield of genotypes under normal and salt stress conditions

O�	�!P �����#

Genotype no. 
Ys Yp SSI TOL MP GMP STI 

1  2139.17  3485.83  1.641  1346.67  2812.50  2730.71  0.896
2  2396.25  3266.67  1.132  870.42  2831.46  2797.81  0.941
3  2940.00  2408.33  0.938-  531.67-  2674.17  2660.92  0.851
4  1695.00  3812.50  2.360  2117.50  2753.75  2542.08  0.776
5  1876.67  3332.50  1.856  1455.83  2604.58  2500.80  0.751
6  1540.83  4514.17  2.798  2973.33  3027.50  2637.34  0.836
7  1492.50  2474.17  1.685 981.67 1983.33 1921.64 0.443
8  2317.50  4165.00  1.884  1847.50  3241.25  3106.83  1.160
9  2581.25  3943.33  1.467  1362.08  3262.29  3190.41  1.223
10  2436.25  1910.00  1.170-  526.25-  2173.13  2157.14  0.559
11  2020.83  2371.67  0.628  350.83  2196.25  2189.23  0.576
12  1380.00  2177.50  1.556  797.50  1778.75  1733.48  0.361
13  2635.00  1585.83  2.811-  1049.2-  2110.42  2044.18  0.502
14  2065.83  2712.50  1.013  646.67  2389.17  2367.19  0.673
15  1637.50  2288.33  1.208  650.83  1962.92  1935.75  0.450
16  2164.17  2450.83  0.497  286.67  2307.50  2303.04  0.637
17  1603.33  3040.00  2.008  1436.67  2321.67  2207.74  0.585
18  1230.00  3170.00  2.600  1940  2200.00  1974.61  0.468
19  2235.00  2048.33  0.387-  186.67-  2141.67  2139.63  0.550
20  1839.17  2125.83  0.572  286.67  1982.50  1977.31  0.470
21  3543.75  2439.17  1.924-  1104.60-  2991.46  2940.03  1.039
22  2653.33  2644.17  0.014-  9.17-  2648.75  2648.75  0.843
23  2210.83  2785.00  0.876  574.17  2497.92  2481.36  0.740
24  2778.33  4419.17  1.577  1640.83  3598.75  3503.99  1.476
25  1129.17  1405.83  0.836  276.67  1267.50  1259.93  0.190
26  2100.00  1494.17  1.722-  605.86-  1797.08  1771.37  0.377
27  2285.00  3028.33  1.042  743.33  2656.67  2630.54  0.831
28  1770.00  3262.50  1.943  1492.50  2516.25  2403.04  0.694
29  2445.00  3075.83  0.871  630.83  2760.42  2742.34  0.904
30  2408.33  3745.83  1.517  1337.50  3077.08  3003.53  1.084
31  1256.67  1478.75  0.638  222.08  1367.71  1363.19  0.223
32  4036.67  3545.83  0.588-  490.83-  3791.25  3783.30  1.720
33  3078.33  2985.83  0.131-  92.5-  3032.08  3031.73  1.105
34  1754.17  2244.17  0.927  490  1999.17  1984.10  0.473
35  1946.17  3276.67  1.702  1312.5  2620.42  2536.91  0.773
36  3524.44  4004.50  0.509  480.06  3764.47  3756.81  1.696
37  4573.75  2833.33  2.610-  1740.4-  3703.54  3599.86  1.557
38  2644.17  2676.67  0.051 32.5 2660.42 2660.37 0.850
39  2393.33  3525.83  1.364  1132.5  2959.58  2904.91  1.014
40  1925.00  2154.17  0.452  229.17  2039.58  2036.36  0.498
41  1217.50  3690.83  2.847 2473.33 2454.17 2119.81 0.540

#O�	�!P �*��"��#\ �� �M2EF�� � �#� �:"�"L�"�� '��" �� R�! ��"#:�D ��M1�	6 �#� �6���*#!" .  
# Genotype names are shown in Table 2. Stability parameters are calculated by the equations 1 to 6.  

  
 ��*�! L:"�� �� �!"� ��5J�K Q"R�* G��)Yp ( �

 N�	)Ys (+���aY EF�� ��  N�	 ��)SSI( EF�� 7
 N�	 �� X��	)STI( X��	 EF�� 7)TOL( 7 G�,!��*

���aY  �!"� ��5J�K)MP (���� ��#�M G�,!��* � ���
)GMP (��H* �,8a6�M � ��"� �#*; +�� . G�� �86="

 N�	 L:"�� �� �!"� ��5J�K Q"R�*)Ys ( EF�� ��

 N�	 �� +���aY)SSI ( X��	 EF�� �)TOL (
��H* �,8a6�M �"� +�"� ��\� �<�* �*" . 7X���* �� G��

Yp � YS EF�� G�� R�! ���M SSI  �TOL  ��
EF��  ��MSTI 7MP  �GMP ��H* �,8a6�M  ��"�

#�! �#M��* ) ��#\4.(
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 ��#\4 - EF�� G�� �,8a6�M �M�  ��5J�K ��"#:�DQ"R�* ��!"� ��5J�K N�	 � ��*�! L:"�� �� ���� 
Table 4. Correlation between yield and yield stability indices under normal and salinity conditions 

STI  GMP  MP  TOL  SSI  Yp  YsEF����"#:�D ��M  Stability 
index 

1N�	 L:"�� �� ��5J�KYs
10.188ns��*�! L:"�� �� ��5J�KYp 

1**0.565**0.655-N�	 �� +���aY EF�� SSI 
1**0.955**0.673**0.599-X��	 EF�� TOL 

10.080ns0.026ns-**0.791**0.749��5J�K ���aY G�,!��* MP 
1**0.9890.020ns-0.105ns-**0.721**0.808���� ��#�M G�,!��*���  GMP 

1**0.998**0.9740.061ns-0.125ns-**0.685**0.823N�	 �� X��	 EF�� STI 
ns�** : ��	�	 ����H*��� �"���H* ����8Y" ~]� �� �"�1.% 

ns and **: Not-significant and significant at 1% probability level, respectively. 
  

 .#!�!�>)Fernandez, 1992 ( N��"� '��" ��
O�	�!P Q; 7N�	 Q�#� �: N�	 �� �]��* L:"�� �� �M  "� �M

�8�� ���$ ���
 �� #����� �.  ���$ ��A 7O�	�!P  �:�M
#�8>�$ �"�T  �6a! ��	�� L��* �� �M �� �� �I! ."

 ��5J�K8�"�#�.  ���$B X*�� 7O�	�!P  �:�M���  L�> ��
�:b�� ��5J�K N�	 Q�#� L:"�� �� #�8�"� . ���$C 7

	�!P�O  �:�M#�8>�$ �"�T � �� �� �6a! ��5J�K N�	 L:"�
"� ��	b��8�#� .�!P �!�$ G:"O�	  L:"�� �� X� �� �M

 �]��*V�J]* +JK �� � ���� '�aY  ��:�� #�� 7'��
������ � ��>; �� �8�" �: ��:.  ��5J�K 7V�J]* L:"�� �� �M

�* #�=�	 ��8�� #�:��!.  ���$ ��D7 O�	�!P  �:�M �"�T
#�8>�$ "� ��� ��5J�K N�	 � V�J]* L:"�� �� ��8�#�. 

 X�=� ����n; �	�!P #:#� X���8* O�  Q�M��$ &�%" 7L��*
 � V; L:"�� ." �H��� ��*"� �� ���$.�� �"�� �K"�.

G5�* ��� �
 �$" 7�:"�M +a�!7 +�" �"��� ���a� �*" 
)Yau et al., 1991 .(���H* ��g �� �*�!�� �� �M� 

�� ��"v!O�	�!P 7 �* �8F��� ��$.�� Q"��K �� �:�M #!��  ��
 L��* �� ��!; X���8* �n" W!�:�"��o #��� )Eberhart and 

Russell, 1996 .( .#!�!�> �I! ��)Fernandez, 1992 (
 +�" Q; ���H* G:�8����  ���$ #!"�8� A���$ �:�� ." "�  �M

#M� E�c�	7 O�	�!P ��5J�K �� ��"#:�D "�:.  w���* ��M
+�" �8��� ���$ G:" �� .  

+�<�� S��� q��	 �� �\�	 ��  V; � k�F rJ8c* ��M
 �`"�" �� ��6!� �� #:�� ��� L:"�� �� 7
#�$ +�� �:.

O�	�!P  ��5J�K L��8* �� ��� �:�M��!; �� �� �M  L:"��

#��� b�� ��*�! � ��� )Richard, 1983; Shanon, 
1997 .(N:�*.; G:" ��7  �:b�� +6�* �,8a6�M G��

O�	�!P ��5J�K L��8*  �� N�	 Q�#� � N�	 L:"�� �� �M
EF����M STI 7MP  �GMP  #� �#M��*)��#\4(.  ��

 EF�� �� �,8a6�M �b�� ���a� �:���* ��Y G�KSTI  �
GMP  EF�� ��MP  �6�*�  EF�� �� ���MP  ��

 G:" EF�� ��Q���D O�	�!P X�=� G��M �� � #���  ��M
 EF�� �� '��" �� �c8�*STI  �GMP7 ��	#�K  ."

 EF�� �b�� �:���*MP �* ���� R�!  #!��)Naderi et
al., 2000 .(��H* +6�* �,8a6�M �� �\�	 ��  G�� �"��� 

 EF��MP 7GMP  �STI ����  ." j: �M ." ���$��!; 7
O�	�!P �:����� +�\  ��� ���8! �� �	��<	 7V�J]* ��M

��! ���:" #��. �"���! o���	 �� G:"�������M  �#H� ��
)X5� ��M 1 72  �3 ( ." � ��*�! L:"�� �� �!"� ��5J�K

��� N�	�  �EF��  ��MMP 7GMP7 STI  Q"��K ��
����*EF�� G:�	 �M  ��8a!"�	O�	�!P #���M  ���$A  "�

���$ �:�� ." M� E�c�	 �M� 7# ���<8�"#�.  �� V�c8!"
EF�� G:" '��" �M �* O�	�!P V�c8!" �� #!"�	  �� �:�M

L��* �� �8��� ��5J�K L��8* #�� j�� rJ8c* ��M .
F�� G:" '��" �� V�c8!"E �M N�	 L:"�� ��  L��	

+�" �#� ������D G����* ." ����a� )Fernandez, 
1992; Golabadi et al., 2006; Talebi et al., 2009;

Salehi and Mosavat, 2010 .(  
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 X5�1- O�	�!P �#H� �� N��"�D �M '��" ��  � ���� N�	 � ��*�! L:"�� �� �!"� ��5J�KN�	 �� X��	 EF�� 
Figure 1. Three dimensional dispersion of the studied genotypes based on grain yield in normal and salinity 

stress and stress tolerance index (STI) 

 
 
 

  
 X5�2- O�	�!P �#H� �� N��"�D  � N�	 � ��*�! L:"�� �� �!"� ��5J�K '��" �� �M EF������ ���aY G�,!��*��� 

Figure 2. Three dimensional dispersion of the studied genotypes based on grain yield in normal and salinity 
stress and mean productivity (MP)
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 X5�3- O�	�!P �#H� �� N��"�D  � N�	 � ��*�! L:"�� �� �!"� ��5J�K '��" �� �M���� ��#�M G�,!��* EF�� ���

Figure 3. Three dimensional dispersion of the studied genotypes based on grain yield in normal and salinity stress and 
geometric mean productivity (GMP)

  
  

O�	�!P  EF�� �� �� �\�	 �� �MMP 7GMP7 STI  ��
���F �:R�	 '��"�� �"  XT"#Y B��W!�:�"� "��"�" 

���$ #� �#���  o�� w���* 
"�$��#!� �#� ) X5�4 .(
X��	 G:�8��� ���� �� O�	�!P �� w���*  ����� ��M32 

 �36 �� ��M�"���! �� �� ���  ���$ �� �#H�A  �8>�$ �"�T
#!��� � ���F �:R�	 �� R�! �" O�	�!P G:"�M  ���$ j: ��

#�8>�$ �"�T .���F �:R�	 ." X%�Y Z:�8!  Z:�8! R�! �"
��! ." X%�Y�� ��M�"� �"� �"�T #�:�	 ���* "� �#H� .  

�8��� �&�� �$4
+�<�� �� �\�	 ��  �`"�" �� V; � k�F rJ8c* ��M

O�	�!P ��6!� �� #:�� ��� L:"�� �� 7
#�$ +�� �:.  �:�M
 ��5J�K L��8* �� ���Q; �M  �� �� �M ��*�! � ��� L:"��

��86a! #��� b�� .O�	�!P G�� �� ���* ��M�H=�]*� 7 oT
�R: �*�� �8:�"� � G��� )O�	�!P  ����� ��M32  �36 ( ��

��	�	  �!"� ��5J�K ��25/3791  �47/3764  �� 
�$�J��
��85M7  � ��*�! L:"�� �� "� �!"� ��5J�K L��8* G:�8���
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Figure 4. Dendrogram of cluster analysis of wheat genotypes by Ward’s minimum variance based on MP, GMP and 
STI indices
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Abstract 
To determine some of stability parameters related to grain yield in salinity condition, 41 bread 

wheat genotypes were evaluated under two non-stress and stress conditions in research field of the 
National Salinity Research Center (NSRC) in Yazd province. The salinity of irrigation water was 2 
and 10 ds.m-1 for normal and salt conditions, respectively. Result of analysis of variance showed 
significant differences between genotypes for grain yield and yield components in both normal and 
salt stress conditions. Roshan and Yazd local varieties with the average grain yield of 3791.25 and 
3764.47 kg.ha-1 respectively, had the highest grain yield in normal and salt stress conditions. 
Evaluating the correlation coefficients between indices and average grain yield in both experimental 
conditions showed that the three indices of mean productivity, geometric mean productivity and stress 
tolerance index were the best criteria for the selection of tolerant genotypes to salinity stress. Also, the 
three-dimensional diagrams derived from each index and grain yield in normal and salt stress 
conditions confirmed that the Roshan and Yazd local varieties had the highest grain yield in normal 
and salinity conditions and were the most tolerant genotypes to salinity stress. 
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