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 0!��� & Q�?�� GMH� �. �FI6 1�!� 1��

 �%�+� O�6 �N@ K�F+ 1&�]y�&�!"@�y& 
��LX<�5"U 


� �� $�� & ',�- '��� �N@ 0�u+�c	
 Q�(�. �!)L A(�?�+X<

 Y) �&
 1��+� 
� 1
��ºC�< ,�	��� 0���p ���(�HL ,�P
� .

=� 0�%l�< pIU ;/<�!)�6 �� $�� d��) A�����  N	
 �� 1�!+

 =	,�6 ��	�?@(u�� ��. �FI6 �)(cJ,r  _�U� &�;/<,�P
�

 ,),- '��� �N@  U�6 ,%)�+ .d�) �	�(� 2�,)� &  N	
 C,�+  �. 

�� 1�+� 
� �J�6 ºC:< ��>)L QN�* A�& & ',�- '��� 
���U 

,- 0��p .'��,)� 1��. =��6�!� & =	,�6 1����X&;/<�� 2��� 

 N	
 & �	�(� 2�,)� 1�� 1��+� 
� ',�- QN*ºC:<3f���6L 

',-  . &Q	
,�	�?@ ,��6� 
� G�] & QN�* �!"�@�* �&
 

'
�EJ 1���,),- .GP�] '
�EJ 
� A(	 �t?B 1�� & =	,�6 

�9%�6  ?p�- '�Y!�6�  ?��6&  . =�6�!�)Flame photometer (

'��,)� ,- 1��� .'��,)� 1��. ���. �� 2�� Q	 d�) �?@ 1��� 1���

 �. ',- QN*�;/<2�� CaO ���5* C
(�P  �. �I_+ fL &

,��	��� �!"��@�* '
(��@ 
� & ',��- '�
&L
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1�2�3 4�5� �� 678# ������8�9�� �:�;�<# �	 �� ;� �,=�=,;�� (�7>� ?�@� ;�AB9 

��� 

��=O..��;� � �,=�=,;�� (�7>� ?�@� ;A� �	� �3 V
Verticillium dahliae �,��� ��=S� W�P ��� ;� 

6�,� �)g pot-1 (�
,�+J � =S�� ����	� TUP;� 678# 6,	# 6� 

�	�(� 2�,)�  N	
 

�5� v(I6NaCl 

(mg L-1)$*�6 ,)
� �+���. �%	&dU $*�6 ,)
� �+���. �%	&dU 

�cP gh<�/�cd:X/�a��/;XX/X fg ��/� b::/� a

X�<< iX:/�F��/�bc��/���/< h�:/X def ��/X cd 

��<< j�/Xg��/�cd;;/���/< h�;/X ef :�/X cde 

=	,6,	�?@ 

)T
�U A&,.(

��<< k<�/Xg��/�eX�/�;�/< h��/X fg :/X cde 

�cP i�/�de��/�b<�/;gh�:/<Cde:�/Xbc�

X�<< j;�/XeX�/�c:;/�h;�/<fg�/Xdef��/X

��<< kX:/Xh��/�cd;�/�h��/<fgX�/Xef��/X

=��. ^%@ 

=	,6,	�?@yT
�U 

��<< l:�/<i�/�g�:/�h�X/<gh�/<fg<�/X

�+ [�!N+ |&�] 1�
��  @ 1��,J� A(!6 �� 
� �I6 
� 0M)�� A(+�L R7S ,%-�.;%�%p+ C&�c ,)
�,) 1
��.

 )(5)X;�?�+  ��r� �(# W�] 
� �I_+ fL �!�H $�� & ',�-

 ���3A��@ |�P 
�. pH �&,] AL :/�,- =�t% .A�&d��� �.;

��t?B '��_) C��!�) �. A(�6��!� $u6 & =�6�!� C�+&�@ '�IU

 C��� & 05��l �&
  . �?@)XX('��,)� ,- 1��� .d�H��)L 1���.

'��� 
�d�� 2�) �� ��MSTAT C,	��� '��c!6� .

g5� � f,	7S 

f���B 
�V. dahliae��. 3A�& =	,��6,	�?@ ���t?B ^	�d��� �

 !"���  ��	��  ��6 ����  N��	
 & �	�(��� 2�,��)� QN��* 
(��S  ��. 

�%p+ 1
��)�I6 
�;,�P
� (,���- ��.  "�	�_+ 
� ^���@ 

���	)W&,#�.(QN�* A�& 
�,�_+ 0	��!5@  	��  6 �� 
� 


�5� 
�  N	
 & �	�(� 2�,)���<<�?�+ 
� =	,�6,	�?@ 2���

 [�* 2��(?�@	�,- ', .�& ^��@ 
��5� 
� QN�* A��<< 

�?�+ 2�U
� �	�(� 2�,)� 
� & [�* 2��(?�@ 
� =	,6,	�?@ 2��

 O���  . �%	&dU & ,)
� �+���. 3$*�6�:3��&��
� &

 N	
;�3�:&�� @ �(. ,P
�  	�� & 0	�!N�. $*�6  	�� 

,)��� A�N) �
 QN* A�& ^��@ 0	�!5@ �%	&dU)W&,#�.(

C��pH�I+ c+ & '�(g�6�u6 A(�!)�X3��&��(& '�(g�6�u6 &

A�
�M5�)��(��. �N���@ ��h� 1�
�� 1
(-  @ ��� A�N) d�)

 �+  !"� o?!g+ 2�U
� �	�(� 2�,)� QN* A�& ,-�. .O�6�%!+

 � �. =	,6,	�?@ �t?B ^	�d� [�*
� �t?B A(	 1���Na 3K

&Cl  �	��  �6 ��  N	
 & �	�(� 2�,)� 
� ^	�d���  �. ����	

 1
(S @B 0	�!N�. A(	 0	� �t? 
�5� 
� ����<< �?�+ 2��

 ',��N+ [�* 2��(?�@ 
� =	,6,	�?@ ,-)W&,# 1���3;&

�.(
�5� 
� ��<< A(	 ^	�d�� $*�6  	�� 
� & =	,6,	�?@ 

Na O���  �.  N	
 & �	�(� 2�,)� 
� XX<� &X��X ,�P
� 

)W&,#�(=�6�!� A(	 3X�� &X�� ,P
� )W&,#;(A(�	 &

�?@X�X &X�� ,P
� )W&,#�(0�	� �t?B ^	�d��  @ �(.

A(	  	�� �.  "	�_+ 
� 1
(- �. �� ��%	&dU & ,�)
� �+���. 1��

�(. �!N�. .A(	  	��  6 �� 
�NaA(	 &  N	
 
� 1��K&Cl 

,)��� A�N) �
 1�!N�. �t?B �	�(� 2�,)� 
�)W&,# 1���3;

&�(.A(��!c+ & '�(g��6�u6)��&��(,��)��� A�N��) ���.  ��@

���t?B ^	�d�?@ ��6,	��A(�	 �t?B =	, 1���Na 3K&Cl 

N��	
 & �	�(��� 2�,��)� 
����U
�  �!"��� 2�����+ ^	�d����  ,��.�	 .

�!c+ & '�(g6�u6�A()��(=�� ��%l��� 0��@ �
�d� �@ ,)��

	�5�U
� �!N�. G�!"� 2��# 1��.  �_!)� & f��A(	 W� 1���Cl 

&Na ��+ 1
(�-  �. ��>)L �!N��. ��6�"�] �. �?�H� ,�-�..

',��+L ���6�  ��. s	���!) w���6��. 2�,��)� QN��* A�& �� 
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����� ��	
� � ���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

��=Oo.��;� � �,=�=,;�� (�7>� ?�@� ;A� 	� �3 V
�Verticillium dahliae �,��� ��=S� �,=� 1R�d ;� 

6�,� �)mg g-1 (�
,�+J � =S�� ����	� TUP;� 678# 6,	# 6� 

�	�(� 2�,)�  N	
 

�5� v(I6NaCl 

(mg L-1)$*�6 ,)
� �+���. �%	&dU $*�6 ,)
� �+���. �%	&dU 

�cP jk��/<k:/<k��/<n��/<n�:/<n��/<

X�<< i��/Xij��/XijkX�/Xk;X/�Lmn�;/Xklm�;/X

��<< de��/�g;�/�g<�/�g��/:h��/�i�X/;

=	,6,	�?@ 

)T
�U A&,.(

��<< b��/�d�/�d<X/:a��/X�de�;/X<ef��/�

�cP jk��/<��/<jk ��/<jk ��/Xmn ;;/Xlmn ��/Xlmn 

X�<< h��/�h;;/�ij��/Xj�:/�k�/�kl��/�

��<< c��/�ef��/�f�/;cd��/X<f�:/�g<�/�

=��. ^%@ 

=	,6,	�?@yT
�U 

��<< a�/X�b��/X<c�:/�ab��/X�b��/X�c��/XX

A(!6 �� 
��+ [�!N+ |&�] 1�
��  @ 1��,J� ,%-�.3�I6 
� 0M)�� A(+�L R7S ;%�%p+ C&�c ,)
�,) 1
��.

��=Op.��;� � �,=�=,;�� (�7>� ?�@� ;A� 	� �3 V
�Verticillium dahliae �,��� ��=S� ���	7# 1R�d ;� 

6�,� �)mg g-1 (�
,�+J � =S�� ����	� TUP;� 678# 6,	# 6� 

�	�(� 2�,)�  N	
 

�5� 

v(I6

NaCl 
(mg L-1)

$*�6 ,)
� �+���. �%	&dU $*�6 ,)
� �+���. �%	&dU 

�cP lm�;/:klm��/�lm��/:k�X/�k��/�k��/�

X�<< cd;�/X�hij::/X<jk�/�g;�/�h��/:i�;/�

��<< fgh:/X�fghi��/XXij�/X<def;�/X<efg;/X<h�X/�

=	,6,	�?@ 

)T
�U A&,.(

��<< b��/X:defg��/X�fghi X:/X�bcX�/X�bX/X�cde�;/XX

�cP ��/�lm ;�/�lm �:/�m;�/;j�X/�i�;/�i

X�<< defg:;/X�def��/X�efg<X/X�cde��/X<fg�/X<cdef�X/XX

��<< defg�;/X�fgh��/X�fgh�/XXcd�X/XXcd;:/XXcde��/X<

=��. ^%@

=	,6,	�?@yT
�U 

��<< a��/�<c<:/X�cde�;/X�a��/X�bXX/X�b<�/X�

�+ [�!N+ |&�] 1�
��  @ 1��,J� A(!6 �� 
� ,%-�.3�I6 
� 0M)�� A(+�L R7S ;%�%p+ C&�c ,)
�,) 1
��.
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1�2�3 4�5� �� 678# ������8�9�� �:�;�<# �	 �� ;� �,=�=,;�� (�7>� ?�@� ;�AB9 

��; 

��=Oq.��;� � �,=�=,;�� (�7>� ?�@� ;A� 	� �3 V
�Verticillium dahliae �,��� ��=S� ;�� 1R�d ;� 

6�,� �)mg g-1 ( �
,�+J � =S�� +,� ����	� TUP;� 678# 6,	# 6� 

�	�(� 2�,)�  N	
 

�5� v(I6NaCl 

(mg L-1)$*�6 ,)
� �+���. �%	&dU $*�6 ,)
� �+���. �%	&dU 

�cP lm��/XmX�/XmX�/Xg�:/<g��/<g�;/<

X�<< hi�:/Xk;/Xl��/Xfg��/XfgX�/Xfg X�/X

��<< d;�/�ef��/�h�;/Xcde��/Xfg�;/Xfg�;/X

=	,6,	�?@ 

)T
�U A&,.(

��<< ��/� bc <:/�d�/�:�/� aBc��/�de:�/X

�cP ��/X lm ;/X k:X/X j�/X fg �/X fg fg �;/X

X�<< fX:/�fgX�/�ij :;/Xef;�/Xfg��/Xfg ��/X

��<< d:/�e��/�gh�cdX:/�de:�/Xef ;�/X

=��. ^%@ 

=	,6,	�?@yT
�U 

��<< a:/�b�;/�cX�/�a�X/�ab;�/�cde ��/X

�+ [�!N+ |&�] 1�
��  @ 1��,J� A(!6 �� 
� �I6 
� 0M)�� A(+�L R7S ,%-�.;%�%p+ C&�c ,)
�,) 1
��.

��=O0.��;� ;A� � �,=�=,;�� V
�Verticillium dahliae 6J	� �����+�
�� =Z�� ;� 

��	� TUP;� 678# 6,	# 6� 6�,� ��
,�+J � =S�� �� 

�	�(� 2�,)�  N	
 

�5� v(I6NaCl 

(mg L-1)$*�6 ,)
� �+���. �%	&dU $*�6 ,)
� �+���. �%	&dU 

�cP de ��/��de X:/��de ��/��f��/��f;/��f��/��

X�<< bc ;/:�cd X:/��cde ��/��def ��/�;ef X:/��def ��/�;

��<< ab ;/::ab ;/::ab �:/:�bcd �<Cde ��/��bc ��/�<

=��. ^%@

=	,6,	�?@yT
�U 

��<< a��/��a��/�<a�< a;/�:a��/�;ab ��/��

�+ [�!N+ |&�] 1�
��  @ 1��,J� A(!6 �� 
� �I6 
� 0M)�� A(+�L R7S ,%-�.;%�%p+ C&�c ,)
�,) 1
��.

A(	 �t?B d�) &  N	
 & �	�(� 3�� w�"] $*�6  	�� 0	��

 F!+ �%	&dU  	�� &5G,�- '��� ��gN� 1
(-  .  	�� 0	�.

�+ 
��U 4(�  	�� &� K6�& ,] ,)
� �+���. ����.


� �cP 
�5� =	,6,	�?@ ���FH ��  !"��  �	��  �6 3,�P
�

  ��.  N��	
 &  U���6 ���(��HL & A(���6�d�%?@V. dahliae C&���c 

���%p+ �I��6 
� 1
��;,��)��,) A�N��) ,��P
� )W&,��#:(.��	� 0

G�.�_+ 
�  �	��  �6 �� A�"M	 �7")  . ��6�"] �Y)��. 8(r(+

  �	�+ �� $�� ,�)
� �+����.  	��  @ ,%l �� '�(. ��
�5�. 
� ��)�

 ��� A�N) ��	� �
 ����+V� =\eJ �Y	�  	�� &� �.  "	�_+)'��� ���

 �6� ',N) '��� A�N) .( ^	�d��� �J�. =	,6,	�?@ �t?B ^	�d��

 ��(HL & A(�6�d�%?@ ,P
� ,�-  !"��  	��  6 ��  N	
 &  U�6 �

1����
�5� 
� �(E��*  ��.  ��@��<< &��<< 2���� ���?�+ 

1�
��  U��6 A(��6�d�%?@ ,�P
� [��* 2��(�?�@ 
� =	,6,	�?@

 �%p+ C&�c =	,�6,	�?@ �cP 
�5� �. 
��)�	��>%  �. T
��U (
�

�I6;�(. ,P
� .
�5� 
� ���(HL & A(�6�d�%?@ ,P
� ^	�d��

��<< �?�+ ���	�(�� 2�,�)� 
� & [�* 2��(?�@ 
� =	,6,	�?@ 2

O���  �. ��%	&dU & ,)
� �+���. 3$*�6 2�U
���3��&��&

 N	
 
���3�X&�<�(. ,P
� . N�	
 &  U�6 ���(HL ^	�d��
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����� ��	
� � ���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

$*�6  	�� 
� =	,6,	�?@ �t?B ^	�d�� �.)w�"]  �	�� 0	��

 1
(-  . ( 	�� �� ^�. ,�)
� �+����. & ��%	&dU 1���) �	�� 1���

1
(-  . G5F!+ (�(.)W&,#:(.

=���� & =	,���6,	�?@ ^%M5�����. 1�����
�5� 
� 0����%l 

V. dahliae 2�,�)� QN�* A�& 3=	,�6,	�?@ ��t?B ^	�d�� �. 

=	,�6,	�?@ �cP 
�5� �.  "	�_+ 
�  N	
 & �	�(�) �. T
��U

�	�>% ( �. ^��@ 0	�  @ ���	 ^��@ =	,6,	�?@ 1��
�5� &


�5� 
� �(E* 1����<< &��<<�?�+ 
� =	,�6,	�?@ 2��

 �%p+ C&�c 1�
�� [�* 2��(?�@ �	��>%  �. T
��U 
�5� �. 
��

 �(.)W&,�#�.(�	�(�� 2�,�)� 
� QN�* A�& ^���@ ,�P
�

 =���. 
��5� 
� & ��%	&dU & ,)
� �+���. 3$*�6 ^%�@��<< 

�?�+ & [�* 2��(?�@ 
� =	,6,	�?@ 2��V. dahliae O���  .

�� 3��&�; N	
 
� &;�3;�&�: �@ ,	��� 0��p ,P
� 

��Y	�  �	�� &� �.  "	�_+ 
� $*�6  	�� 
� QN* A�& ^��@

 �(. � A�	�5) .A(�	 ��t?B 3=	,6,	�?@ �t?B ^	�d�� �. 1���

Na 3K&Cl & =	,6,	�?@ ^%M5��. 1��
�5� 
� V. dahliae 

%  . T
�U 1��
�5� �.  "	�_+ 
�  	��  6 �� 
� &,	�?@ & �	�>

  �	�� ��.  "�	�_+ 
� $*��6  �	��  @ ���	 ^	�d�� =	,6 1���

 A(	 �!N�. �t?B �%	&dU & ,)
� �+���. ��� A�N�) �
 �� ,�%l��

 ��%p+ C���e!*� �
�(+ �*�. 
�  @W��5!]� �I�6 
� 1
��;

,N) ',��N+ ,P
�)W&,# 1���3;&�(.

A(	 �t?B ^	�d�� �?@ ^%M5��. 1��
�5� 
� �� & =	,6,	

V. dahliae 8(�r(+ 0�	� �Y)��. 1
(- 1��
�5� �.  "	�_+ 
� 

�+ T
�U  @ �6� W�>)  N	
 
�!*�6 O	�g �. ,)�(  !"�� 1���

 A(	 �!N�. �&
& �J�. 3 N	
 �.�# =!"�6 A��@ G!g+ & �. ��

W�>) �(-  !"� 1�� .,�H�)&� Q�+ & �	& s	�!) �. s	�!) 0	�)�:(

�%. &1,5F+ & �5-��):(�
�� �)�(g5�.

 �	�+ �� G�7U 1
(�- ^%  @ ��� A�N) �r�] R�_F s	�!)

 �. �)�V. dahliae�+  !"�� �+(�?�"�
& ����+V� C,- ,)�(

 ,�� ^	�d�� �
)W&,#:.(�@e. ,H�)&� Q+ &)�(,�)��� A�N) 

=�U
 W��_��  N	
 ���(HL ,P
�  @Pineapple) �. w�"�]

1
(- (=U
 �.  "	�_+ 
�Troyer citrange)1
(-  . G5F!+ (

��+ �!N��. 1
(�- ^	�d��� �h� 
� �
(!�(!��  .�(�- .�I+HC��p

�%. �	��7S�7S & �5-��)X(��. 38(�59+ 
�  �@ ��� A�N�) d��)

  N�	
 ���(�HL ,�P
� 1
(- ^	�d�� �U,�%� =�U
  !"�� 1���

)1
(-  . w�"] (��+ ^	�d��� �
(�!�(!��  .,�.�	 .�7�l(�. &

A�
�M5�)X<(d�)  	�+ �� G7U 1
(-  @ ,)��@ ',��N+ ��. ��)�

P. parasitica)P. nicotianae ( �Y)��  #(� ��,�6(� C,-

 �+ ^	�d�� �
 ,�� .^�&V�� 0�	� �� G�P�] s	��!) �. s	�!) 0	�

 �
�� �)�(g5� .,H�)&� Q+)X:(�	�
(�!�(!�� ��,�6(� ^	�d��

05����@ 31�&&�� G���  N��	
 A�
���M5� &)X�(w����5l�) &&

A�
�M5�)X�(�#(�+  �MH & �+(�?�"��
& �����+V� ^	�d��

 W&���� & ���%�+� O���6 A�
���M5� &)X;(������+V� ^	�d����

'��@ �
�d� 1
(- ^% K	��- 
� �
  9)(	 �+(�?�"�
& ,)� .

�+(�?�"��
& ����+V� 1
�5�. �. =	,6,	�?@ ��hq �
(+ 
�

 �+ �t)  . d�)  !"� �hq� W&�  #
� 
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