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1. Stress  Susceptibility Index (SSI) 
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2.  Na+ exclusion 
3. Salt tolerance (ST) 
4. Tissue tolerance 
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1. Relative water content 
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2. Hierarchical Design 
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 /�'0�1  �789� MA4 HIJ 3	�$ �"�!2# H	���X4 'J
� � 52�
	� ��F�4)DW : ���� ZSN �$ ;<= ���:Na+  )�'* 
	'&�

 ����� MQ$WC : �;<= ��� �$ RB M@S2ST :3
�� %�A4 [=�(  

A80$�@ "��00=' DE�� )CVg(%++ "�G3�� *0H��0�   

 *03�����7  �� �������7 )����(���	×?0'��@ ���	×���� )���� (?0'��@ ���	 ���� �BC IJE 

��/>  �/>� ns�>��/L ns���>/L **��/� **LM/>� **��/�� �M>�/L  DW 

�/��  �/M **L�M�/L **>�MM/L *L��/L **��/�� **�/� L>�M/L  Na+ 1 

�/>�  >M/� *L�L�/� ns�>�/� *>��/>  **��/>L **LL/>M ���>/L  WC 

�/ � -- -- **L���/L -- *>�L�/L  L���M/ ST 

1.  ��� ��� �+�6� �75 %+�log(x+1)] [           

*  1** /8�# 9���� �, ;���<� =(� � ��>  1�  ��5�ns /8�# ?@��� A�B��.  

  

 ��&� 'Q?�R� <�QQ$�(Dehdari et al., 2005) . ��

; 2+! <%# /? 1I 'Z�
 D8�� [	&>�
 �� 8	&67& 6�

	')& /�7� .7 9�=�6	]�*�	"� ���H�� ��  TF�� ��
&��

&67&	 8 WC; ����
� �� :�� &67&	 8Na+  #Cl-  ��

 # m>?	&67& �	*I �&�� 8�  �� /, ���) �� ���$�

$���� [� &67&	� 8�	&67& n=�? D��?�	 1I 1@F 8

 # ��WC &67&	� 8�	 �?�(Maas & Hoffman, 

1977) .� � &> ��	[ �� 8���  #	"+! ��� D� <&6

)&���?I �� 2)ABA (&67&	 8	 /�7�(Genc et al., 

2007) ; [)�� /
%#� <� /��? n=�? #�� �����>; .

 8(�, p>\� D�	&>?��?	 /�7�)/?1I x>l� 8(�, '�= (


 6��)��7 #�� 8(�, 6��
 �� # �?�	� 2+! <%# /N

 8(�,	 # /�7�WC &67&	� 8��?�	 .� � &67&	8WC 

/? ')& �"0����� 8(�, '�=� 0) >g& �� 2+!� '

)Tester & Davenport, 2003 (&	 [)�� �� ��N

&67&	% 8	�) ��	 _)U� (%&> ��	�
 �� # 8�� [� /N

&67& /
 D��? 6��)��7 8(�,	 1I 1@F 8)�#�Fe .(  

  
 /�'0�1 ��� ;<= ��� HIJ K�L2�� )DW ( 
	'&�

)�'* )Na+( �� �$ RB M@S2 � ��� ��� ;<= �)WC ( 
�

3
�� >(4 � >(4 ��'$ ]�!^� _�	��  

WC Na+ DW C8� 

D>>/F  GH>G/I  >IH/J C8� �1�, 

K>H/J  JKFG/�  GLI/F )��� C8� 
**KDD/I  **K�GI/I  GFH/IM  ** 21�7� 

FJ  LF FI%���O� 

** 8�#/ ;���<� =(� � ��� �5�.  
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_(  �&�Q� D���fST �� 8�� [	&> ���d��Z0( D� 

���� �\� #� 1I 'Z�
 # '7�? �� _	�) �&�Q� �? �&�

'&� '7�? . 90$� 8(�, TF�� D'7�? _	�) 8	&67&

��� <&>d+(#qB >	�) S	��
 �? /, �	�>; (Dehdari et 

al., 2005; Munns et al., 2006) ��&� 'Q?�R� . 8	&67&

WC �� 8�� [	&> ��� 90$� �� 8(�, TF�� D

��� d��Z0( &>	% D�	�>;� ���� �\� #�  ��? �&�WC 

"	]�*��? 2+! <%# #� )`/��=r ( '&� ��F#

)�#�F` .(<�0( D�	&>?��?&67& D� >,} /, ��.	 8WC 

 >g& �� ')& �"0��� 8�� �� 2+! <%# 8(�,� 

 8(�, TF�� /, ��?ST ����.  

>C	u� T���
] b&>�"� "��
] W��� /, �&� <�+
�  %&

�� 90$� >X
� �� 90$� �? [Z�>� b��L #� _( D

? ���/
�; ��(� /
�; <#�� _( # /\*�R� ���� ��F# �(

 ��&�) �#�F� .(/
�; ��? W��� Db��L P�0� ��&�  %&

; <#�� W���/
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/
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/
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/
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/
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�;� 
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) �#�F�.(  

  

 /�'0�1  _�	�� 
� �789� MA4 HIJ K�$ �L!S@��

3
�� >(4 >(4 ��'$ �  
WCs DWs Na+s Na+n DWn ST  
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       ���/� ��	/� Na+n 
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   ���/��  �/� 
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�/�
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* �** 9���� �, /8�#� � �� ;���<� =(>  1� �5�.  

P��� )��� ��Q� )ST( A�� 9�< �, ���� �� "T� �41 �)DW (

 ���� U+�� �V
W)Na+( ���� "T� �41 �, X3 �6�� �)WC( ?1�< �n  1

s �,��� )��� C8� 1 C8� �1�, Y+��� � �75 �&���,  9����.  
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P#�#� �	& vY�0��& /, �
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&
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)AA (��\� # /�Q? %& >�0, ��Z
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7�? 90$� P6�
�"� ��F#�� ����?(Genc et al., 

2007) . b&>��u� /��&�ST  <��? D/
�; >( 9!&� ��

/
�; <#�� W��� %& �>d	�')& �& . ��, �
#� /f>;&

 &� 90$� 8(�, # _	�) 8	&67& D�� _)� <��)>;�

�� <�+
t���
] D/
�; >( 9!&� �� �*# D�(�  ��F# �	�(

 D���? b#���� '7�? _	�) 'X�A >X
 %& /, �
�&� �*#

�� <��"	 90$� �&�&����? .<�
 P��; ��t���
] D ��(

O0F &� 90$� �	>�+�? D�#�) # �&�& %& �� ��#I

��? 90$� �	>�0, �&�&� bK$� /
�0
 # ���&�.  

/
�0
O0F P��; ��( ���7 # <��, %& �� ��#I
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DWn DWs �00='%  WCn WCs �00='% Na+n Na+s �00='%  ST 

AABBDD ���/� a ���/> b �/�� ��M/� a >��/� a >/>� ����/L b ��M>/� a ��L M�/L ab 

AABB �>�/� a ���/� a �/�� � >>�/> b ��/> c �/��  L>��/� a ��L�/� a �> ��/L a

DD ���/> b ��/� c ��� >M/� a >�/� a >/�L ML��/L b ��>�/� a � ��/L b

AA MM/� a �/> b M/>L � ��/> a �>L/� b �/��  ����/L c ���/� b ��� M�/L ab 
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ST : �)��� ��Q� P��� Na+s 1  Na+n�, �C8� �1�, 1 )��� C8� Y+��� � �#�� ���� �Z�, � U+�� �V
W 9����WCs  1WCn �,�� 9���� �41 �, X3 �6

 �C8� �1�, 1 )��� C8� Y+��� � ���� "T�DWs 1 DWn �,C8� �1�, 1 )��� C8� Y+��� � A�� 9�< �, ���� "T� �41 9����.  
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�� %�A4 [=� ���*��
)ST  ( )�'* MO�P 3�
) ;<= ��� ��� /������� (���� MQ$ 
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 P��; �
#�+ . P��; ��
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')& _	�) O7� -	>.) (Munns & James, 2003 .( ��
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��
] P�0� /, ��?�t�(� DD �f 9����
] ��  D���?

<��fP��; P�0� /,�(� 
�"� 9��� D<�
��) O7� P6	 _

                                                                                   
1. K+/Na+- discrimination  
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