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Interaction between salinity and Phytophthora citrophthora in pistachio seedlings under 

hydroponic system 

  

	�� 2��3%4��5	�� 2��3%4��5	�� 2��3%4��5	�� 2��3%4��5    	���
	���
	���
	���
*67�67 �5���! � 67�67 �5���! � 67�67 �5���! � 67�67 �5���! � 	8�	8�	8�	8�        

	��9:
��
 �;���<���01 =��0$%, �<%��� =�#0$%,   

  

/>���, �/@/�@      A��B.�/�/��  

        

 =���C =���C =���C =���C        

    -)*. D3�E -���% -� �F$ �����1         	��$ " �#$% ������ � /+% -)>�� -G+�H ��� ���1�I �,

-JJJ$�
 <%       � ���JJJ� ����
�JJJ� /JJJ+% K��JJJ� L7�JJJ�  2JJJ�% �, %��JJJ)>�)�> ��JJJ
  

Phytophthora citrophthora �, ���     -JG3�M  ,��J  /01 &' ()*�+ �, -)*. -0�� 	
,�3' �

 />�
 �%�N .      	N��> -)*. (N� �, <%) ���� -� Q�*R  ( 	 %,�� �) ���� -� ��T)   (  ��J�C �,

   ���� UM+)  ��VW�@��  �@���   � �X��        �, (��J+ ����1 Y�
 	��   &'�J)�3 (    ��JZR �, �

P.citrophthora �$�� 	+���.  

    �6N ���� ��
����H   -��  <% �G� �           �J� �� ����)1�> [��\� 	>,�\H ]̂  �1 _�7 �, 	$<

�%��H    �� , �,oC @�` @�  ��,�
 a��!%  . /F�E�b% 2��c�
        ��� (��J+����1 dJ�);  ��J


        �, ��:+�8< �<�+�
� � Y��e$%��:+% ��3�H ����P.citrophthora   �P.nicotianae   <% =,�V)+% ��  

f��� _�7 ��
 � �1 	>,�\H > [��\�����)1� �, -+ �%��H  -G3�M  ��  . -$  UM+  ����  

*-6H��  a�g*    
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)   �H �VW�����    �)�3 �, (��+ ����1 Y�
 	��   ( ���� UM+ ���C �	0��� ��� ���)  �VJW

 �H�@���)�3 �, (��+ ����1 Y�
 	��   ( ���� UM+ ���C � Y��e$%��:+% ��3�H ���) �H �VW

�����)�3 �, (��+ ����1 Y�
 	��  (/>�
�%�N -G3�M  ,��  ��:+�8< �<�+�
� �, .  

                  �, =h��J� 	N�J�> (JN� �, iJj> -0�� [�GMN 	
,�3' �W�, ��%9>% D��  ���� ��H

       -��  2�� 	H��VH � ��,�
 ���� �k�� _�M+          �J�,�#$ =�
�0  ���� ��H <% �G� � �6N 	$< .

     	�G  ��M� l��N � ���� ����
��         -J0�� a�7 � "0I m<� �
�1 D��  ��%,    �, iJj> 

,�� (1���*� 	 %,�� (N��, 	3� ��,�
 �
�� -� /6*$ 	N��> (N�.  

     UM+ �H ���� ��%9>%�����   ����1 Y�
 	��        	J�G  ��b�H �)�3 �, (��+     �J�� ��� ��%,

    ������ � �! 	0����$        �J�,�
 	e���H ��� �
�1 D��  n:+ � /�% .     ��� ���J� �Jb%

      -�%�� �, �, Y��e$%��:+% ��3�HP.citrophthora <%        ���J� -J1 ,%, m�0$ �����E � ��� f�I

  �H���� ����1 Y�
 	��         ��J� f�JI -J�%�� �, Y��e$%��:J+% "J��TH o!�� �)�3 �, (��+� 

m' �
�1��,�
 �����E f�I -�%�� �, .  

     UM+ �H ���� ��%9>%@���                	��J
� �p1%�JR DJ��  �J)�3 �, (��J+����1 Y�J
 	J��  

��,�
 ��� f�I -�%�� �, ��:+�8<.  

����=q%=q%=q%=q%     ��JJ��1 ��JJ
 ��JJ��1 ��JJ
 ��JJ��1 ��JJ
 ��JJ��1 ��JJ
 : : : :  �<�JJ�
 ���JJ���  �<�JJ�
 ���JJ���  �<�JJ�
 ���JJ���  �<�JJ�
 ���JJ���Pistacia vera � � � �Salinity � � � �Phytophthora citrophthora    ����        
P. nicotianae            

        

 - �j  - �j  - �j  - �j         

 -)*.) Pistacia vera ( � &' ���� ��$�  	M�T  �!�* �$ i�%�� -� Y��j   m�
��
<% 	��

        ����*� �, �,�\)N% a�\T  2��)��  m%��! -� � =,�� 	�' (1 � 	�0I 9�$ � f�I<%   L7�� 

        /+% -G+�H � -�W�H ���N m%��% "0I � ����1 .         s�Jj$ <% m��1�H -1 -)*. ��������� m��  <%

 /+% =��,�
 A�%9
 ��$, d�); (Teviodale et al. 1993) " �#$% ������ )<��
 (  �Jb% �, -1

-$�
 ��
 d�);  Phytophthora /+% �%,��I�� �,��< /��
% <% m%��% �, ,�� 	  ,�e�%  .  

       �JJ �1 t�JJ  DJJ��  � =�JJ�,�
 -JJN�7 � -JJ0�� 	
��JJ+�. oJJ!�� ���JJ��� �JJ �!  

,,�JJJ
 	JJJ  m�JJJ)I�, . dJJJ�);  L7�JJJ�  <% ��1BJJJ  l��JJJN <% -JJJ$�
 2��JJJ�C m��1�JJJH  

    /J+% =�J�,�
 A�%9J
 m%�J�%  .)Aminaee and Ershad 1991, Banihashemi, 1984,1989,1994, 
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.(Mirabolfathy et al. 1990,2001  
   �1�I �, ������ � �!                	J  -)J*. m�J)I�, -J� [��J*I oJ!�� ��J���E � ��� ��  ,,�J
  

(Banihashemi, 1994).  Y�JN�% <% m%��% �, -)*. a�%�)  -��. Pistacie vera      ]�)6J*$ -J1 �J��� 	J 

          	JJ  [��JJV)  ���JJ� -JJ� Y�JJN�% /�JJ+�*R 	JJ3� =,�JJ� ���JJ� -JJ� �JJ�T)  �JJ���  

(Banihashemi et al.1999, Parsa and Karimian, 1975, Sepaskhah and Maftoun 1988) .  (JN�

          /JJ+% =,%, m�JJ0$ �JJ�� �
�JJ1 ���JJ� ��%9JJ>% �JJ� 	 %,�JJ� (JJN� <% ��JJ� 	N�JJ�>  

(Parsa and Karimian1975, Sepaskhah and Maftoun 1988) .  ���J� -� 	N��> (N� �)�1 ��TH

                     �
�J1 � �J)�1 �9�J+% (�JF�H [��N � (��+���1 ��
 m�� ,��< a�j)$% �� � &B� /�! -�

�)0��  <� �,    Y%�$% � -0�� "0I m            =,�� f�I u�6�% =��\! �, ��1 /F�E -��H �� 	8%�
 ��


 /+%(Sepaskhah et al. 1985).  

          v�\;� ,%91�I ��������� ��� f�I � &' ���� ��b�H-$�
  ��
 Phytophthora   ,��  w

   /+% -)>�
 �%�N -��H .          );  &' ��*$�). [��V)  ��,�j  �, %��)>�)�> -$�
 ��C -���� ���  dJ�

   -J$�
 	JI�� �, � =,�J�    �J�$�  �J
P.parasitica  �JJH��`     /JJ+% -)J�%, 	1�J$% �J�� 9J�$ ��J�   

(Sommers et al. 1970).  

 2��c�
 � 	!��\  � 	G�67 ��� ���1�I �, 9�$ %��)>�)�> -$�
 ��C Y��e$%��:+% ���0H

 -G3�M  ��1�I 2�% =��\!  /J+% =�J� (Blaker and MacDonald 1985)  �e$%��:J+% �J�3�H  �, Y�

P.cryptogae   <%�   �H �x n���< 	+, �)  �� />�� �
�1  . �,P.parasitica   Y��e$%��:J+% ��3�H

       =,��T  �, � �� "��TH ���� i+�H@�`�� �, ��%�� �, -� �)  �� n���< 	+,  �J� -*��j  

  ��+� �����E f�I .      �, 9J�$ ��:J+�8< �<�+,%<'P.cryptogea  �P.parasitica   �J� ��J�1�I �, 

����  d�);  ��
/+% =��,�
 	+��� .,%<' 2��)0�� �,��:+�8< �<�+ds/m �/@ �,� ds/m�� 

��,�
 ,��T  ���*� . ��� ��e$%��:+%P.cryptogea �, -110ds/m yECe≥   =�� ���0H f�I �,

 ���1 ,%<' ��:+�8< ��)*$%�)$ 	3��T  z�
 �, �$,��(Blaker and MacDonald 1985).  

   ������ ��� ���� �b% �
    <% 	��$ �-$�
  ��
          /J+% -J)>�
 �%�JN -JG3�M  ,��  %��)>�)�>  .

                   iJ+�H �J�$' -J0�� <% ��)J0�� �W�, �$,�� -)>�
 �%�N ���� ��H /TH -1 �,��%, ����


P.cryptagea  ��,�
 =9�$��1(MacDonald 1982)    ,%�JGH -J1 ,%, m�J0$ 	.��+���  [�G3�M  � 

   -0�� -� -1 	8��)*�+     ��H �� �$,�� =��6*C �
          	J�G  ��%9J>% ���J� ��JH ��%9>% -� -  ��%,
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 ��)�%,(MacDonald 1982) .-��  <% �G� � �6N ���� ��H �
 	$<  �� �,��%, ��
P.cryptogea 

-��  <% �6N -1 	$�
��
 -1 ,%, m�0$ -)>�
 �%�N ���� ��H ,��  	$<  <% �)0�� ������ [�� �$%

    ,�� ���� ��H m��� m�
��
 .   -1 	$�
��
@�   �H ��         ���� ��H ,��  	$< -��  <% �G� /!�+ 

 ��,�
 =�
�0  ��)�1 	
,�3' �$,�� -)>�
 �%�N(MacDonald 1982) .   �J� =,< Q�JR 2�%�����

     {+�. ���|H o!�� ���� ��H -1     	  m��9�  	G�67 � a�G> 	!�>, ��
 ,�� . -J0�� �W�,   ��J


     -� =�� =,�3' [�61� P.parasitica         9J>% f�JI ���J� ��%9>% �� 9�$        Y�JN�% 2�J� � /J>�� ��%

 ��,�
 =�
�0  	8��H��VH [�61� (Blaker, 1984).  

       � ���� ����
�� ��� 	1�$% [�G3�M -$�
  ��
       ���� -� Y��j  m�
��
 ��� %��)>�)�> 

  /+% -)>�
 [��W .                     �Jp1% � =,�J� ���J� -J� �J�T)  m�J
��
 <% -)J*. -J���% -J� -J��H �J�  

-)*.      � ]�)6*$ ���1�I �, m%��% ������1            L7�J�  <% 9J�$ -)*. " �#$% � �! � =��,�
 /01 ��

 /+% =��,�
 �<�+%�� d�); (Banihashemi 1994)   m%9J�  �, ���J� ��b�H �
�h. 2�% �, �

 -��. 	
,�3'           ��ZR �, ���� -� -)*. Q�*R � ��T)  ��
P.citrophthora     "J �#$% �J �!

       -J)>�� -W^I />�
 �%�N -G3�M  ,��  -)*.        6JN LJ�jTH 2J�% ��J
       /J+% =�J�,�
 A�%9J
 ]̂

(Tabatabaee and Banihashemi, 1995a,b).  

        

 	+��� A�� 	+��� A�� 	+��� A�� 	+��� A��        

 -)*. ��B� /01 -)*. ��B� /01 -)*. ��B� /01 -)*. ��B� /01        

  (JN� -)*.                        �J$,�� ���J� -J� �J�T)  � Q�J*R DJ�H�H -J� -J1 	 %,�J� � 	N�J�> ��J
  

 (Parsa and Karimian 1975)��,�
 &�;)$%  .      m' 9J|  -)J*. /;J+ -)J+�. m,�J1 %�� <% n.

   )*� -3�3 &' �� ��� 2���C [�  � �$�� -@� �H �� � �� =�$�*�I 	3��G  &' m��, /!�+ 

   �� n:+PCNB �� ��� � �     /J�� &�J7�  �J��  -JC��. m��, � ��,�
 	$�V!�5 �%9
 �, 

-$%��         �$�J� =,%, �%�JN }�7% �� , �, 	$< .             /J�3��� �� ���JR 	��J+ -J� =,< -J$%�� ��BJ�

   ��,�
 �j)�  =�� 	$�V!�5. �G� <%   /�B
�   �H �  �B� <��      �$,��$ m�� 96+ -� u��� �  . �G�

       �� , �, ��� -)V
 �, <%@�   �H @�           ��J�3��T  -J� 	��)�  ���E%����$ ��< � ,%�#�)$�+ -��, 

�$�� =,%, a�j)$% 	8%BE .  
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	8%BE a��T  -� -)*. ���3��$ a�j)$%	8%BE a��T  -� -)*. ���3��$ a�j)$%	8%BE a��T  -� -)*. ���3��$ a�j)$%	8%BE a��T  -� -)*. ���3��$ a�j)$%        

  ,�V)JJJ+% ,��JJJ  	8%BJJJE a�JJJ�T    ,�JJJ� /JJJF�E dJJJ\$ �JJJ� �JJJ��
�
 a�JJJ�T  =  

(Hoagland and Arnon, 1950)~  u�VH�% -� 	��)+^. ���@� � �MN �	)$�+     ���Je�
 -J� �) 

��� 	��          /J>�
 �%�JN =,�V)J+% ,��J  /01 &' /�� ,�� =�� 	�0  �$� m' -$�� -1 �)�3 .

          �MN -� ��V+% -GMN <% =,�V)+% �� -)*. ���3��$�        �j)J*  /J01 ���J~ -J$�
, �, �J)  	)$�+ 

��,�
 .        �N �� ,�� ��. <% a��T  �%�
 2� �H /��    �� =,�V)+% �V*�H' "� [� .    %�J
 m�J���

 -3�3 i+�H     	�0  	��)+^. ��
)  �MN -� �� 	��      	�W% -3�3 m%��G� �)   (     ��J~ �
 "�,9$ -�

       	3��G  �9�> ���$<�+ �+ i+�H n:+ � �� =,%, a�j)$% 	��)+^. ) =������ �� @�(  -� -1

        	��)+^. -3�3 �� ,�� �\)  	�W% -3�3 �MN -� � 	��    � �)   -0�� -3�3      �MN -� �%� 	��      � �J) 

 a�7��`�@	)$�+  a��T  �I%, -� �)  �� =,%, a�j)$% 	�%BE ��
.  

 ����)1�> _�7 <% =,�V)+% ��(Bassiri, 1978) a�J�$ D+��  ��� <% n. �%��H �� ��    ��J


  /�3��� �� �, -)*.   ,%�GH ���   a��$ @�              � &�J;)$% ��)J�%, 	$�J*�� ��� -1 (N� �
 <% =<�� 

.        -0�� ��0)*� � /�3��� �� <% m,��' m���� <% n     ���JR ��J~ -� "� �
 �Mj  &' �� �


��� 	��      �� =,%, a�j)$% ���
�
 /F�E d\$ 	�%BE a��T  �)�3 . i+�H m�
��
 <��$ ,��  ��$

�    	��)�  � k ��                  2�J� }�J7% �� , � ��,�
 2� �H 9�  UM+ <% �)  "� u�VH�% -� [%� ��  � 

°C���� ���|)  ,.  

 ���� ����H a��!% ���� ����H a��!% ���� ����H a��!% ���� ����H a��!%        

   [�  m�
��
��          -�R�  -� �H ��%��#$ 	�%BE a��T  �, <�� X`�      ��J��H � �$��+� 	
�� 

          ���J� UMJ+ ��J�C />�
 [��W ��$' ��� ����)� ��@�� � @��� � �X��   Y�J
 	J��  

����1 �Mj  &' �)�3 �, (��+ (-��  <% �G� � �6N ��,�
 a��!% -)V
 "� ��~ �, 	$<.  

:+�8< -��H:+�8< -��H:+�8< -��H:+�8< -��H-��  � ��-��  � ��-��  � ��-��  � ��     	$< 	$< 	$< 	$<        

 -�%��Phytophthora citrophthora        /J�� m�e�J*>� m�JI�H�61 -JjM�  -)J*. m�J)I�, <%  

-��   />�
 �%�N =,�V)+% ,��  	$<(Banihashemi, 1984) .  ��� l��JN =<�� -+ -�
�. <% 	H�GMN

 i�T Lima Bean Agar (LBA) a��R ��). ")0H -� @� �H �� �, m��)+ �Mj  &' �)�3 	��  

   }�7% �� ,),��R oC
 @� (       <% nJ. � �J� =,%, �%�N 	��)�  ���: k ��$ ��< �@�   -J� /!�J+ 
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  [� ��`X�     �� , -� -j�N, oC�        �J� =,%, /J0
�� }�J7% ��J , -J� n:+ � �� =,%, a�j)$% . 

       />�
 [��W ���� a�6�
 ��^+% �� �
��:+�8< A���� . 	��  �,     ��1B  m��*$�:+�+ <% �)�3

 ���R -1��X × �< 	��  �, ��:+�8  �%�%, -1 /01 ��~ �
 -� ,�� �)�3���	��    a��T  �)�3

��,�
 ->�5% ,�� 	�%BE .-��   [�  �, ���~ Y��H 	$<��/>�
 [��W -j�N, .  

               �JG� ���� ��
����H � ���GH ���~ -��1 	�%BE a��T  9�$ �G� /!�+ ���C � /*��

 -��  <%   ��,�
 <�E' 	$< .      �JI' Y�e$% <% n. <�� ��.          	�%BJE a�J�T  ]%,�Je  ���J� ��J��H 2�

 � ���GH@���,�
 /�%,�� m�
��
 	 ��H �G� /!�+ .  

 -0�� <% l��N �<�+%�� � m�
��
 /�%,�� -0�� <% l��N �<�+%�� � m�
��
 /�%,�� -0�� <% l��N �<�+%�� � m�
��
 /�%,�� -0�� <% l��N �<�+%�� � m�
��
 /�%,��        

  /�%,�� <% n.   m�
��
 %         Y%�J$% � -J0�� "0I m<� n:+ � -0�� a�7 4%�)�    	8%�J
 ��J


    ��,�
 /�%,,�� � 2�<�H -$�
%�� .       6b 9�$ 	8%�
 Y%�$% � �
 -0�� /�G5� ��,�
 / .  <% ��%�j 

-0�� �
    ����H�
 <% ���*  ��M�        />�
 �%�N =,�V)+% ,��  l��N �<�+%�� /��  .-0��   %�)�% �


         �0)*� -$�
%�� ���~ �, � -3�3 &' ��< /!�*�� [� =��        BE�1 �� m,�1 "0I <% n. � 

"0I     [�GMN -� 21�   �H � 	��     ��,�
 (�*jH ��)  .       J�  �	8k�� /�*N -� =��
 �
 -0��  � 	$�

       �;� �
 <% � (�*jH 	��8�.��    �, -GMN �            ��J
' [�� ,�' /J01 i�JT  ���R ��). ")0H 

(CMA)	JJ: ' � 2�JJ+����. �%�%,   2���JJ+(Banihashemi 1989) ��JJ , �, � �JJ�,�
 /JJ01   
oC
 @�`@�     �� =,%, �%�N 	����H �,  .   <% n.�X   �H ��  -�
�. /!�+        �J
 �%�7% =�� ��3�H ��


  ��%B#) ^! -0�� -GMN    �H � x@    ,�1 %��. - %,% /!�+  . l��N 	��+���      =,�V)+% �� =�� %�� ��


     -�
�. �%�7% =����� -$%�
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(Banihashemi 1983).  
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� �� ���� �b%         
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       �� ����)1�> [��\� 	>,�\H � �1 ���1����        dJ�);  _�M+ �, �
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 ->�5% ��).��      �� , �, �
��:+�8< �<�+�
� /�� -j�N,  OC�    �J� =,%, �%�N  .

           �%�JN A���� ,��  ���� a�6�
 ��^+% <% =,�V)+% �� �%��H �
 �, =���
� ��
��:+�8< ,%�GH

Archive of SID

www.SID.ir

www.SID.ir


  �XX

/>�
.  

  

-e�)$-e�)$-e�)$-e�)$        

��� ����
����� ����
����� ����
����� ����
�������� � �! � ������� � �! � ������� � �! � ������� � �! � �        

 �! � ���� ����
�� �! � ���� ����
�� �! � ���� ����
�� �! � ���� ����
��-0�� 	
,�3' m%9�  �, ������ �-0�� 	
,�3' m%9�  �, ������ �-0�� 	
,�3' m%9�  �, ������ �-0�� 	
,�3' m%9�  �, ������ �        

           	$�J�  �	8k�J� �;� -+ =,�3' [�GMN �W�, -*��j        	 %,�J� (JN� �, �, -J0�� 	��8�J. �  

)     ������ � �! � ���� -� ��T)   (   	N��> �)  ������ � �! � ���� -� Q�*R  (  -J1 ,%, m�0$

 	�G  [��VH                ,�%�J$ ,��� (N� �, �
 �, -0�� d�);  ���)�*N �, �
����� �%�j)+% 2�� ��%,

 m�*�� ���)$ 9�$ 	$< -��  <% �G� � �6N ���� ��
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  �%,��$�`       -J0�� 	
,�J3' �JW�, 2�#$��                   -J��  �-)J*. (JN� u�J$ -J� -J��H m��J� �J
       �J� =�J� 	J$<  

 Phytophthora citrophthora ���� d�);  _�M+ �,.  
Fig. 1. Average percent of infected root seqments of pistachio cultivars with  

Phytophthora citrophthora at different salinity levels. 
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  �%,��$@` -0�� 	
,�3' �W�, 2�#$��   �
 �, �  (JN� u�$  %,�J� � 	N��J�> 	   -J��  -)J*.    �J� =�J� 	J$<  

 Phytophthora citrophthora ���� d�);  _�M+ �,.  
Fig. 1. Average percent root infection of pistachio cultivars Fandoghi and Badami with  

Phytophthora citrophthora at different salinity levels. 
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$  �%,�J��`    -J��  m��JJ� � �JJ� ��J
����H �, 	 %,�JJ� (JN� 	�JJW% -JJ0�� "J0I m<� 2�#$�JJ�   �JJ� 	JJ$<  

 Phytophthora citrophthora ���� d�);  _�M+ �,.  
Fig. 3. Average root dry weight of pistachio cv. Badami infected with Phytophthora citrophthora  and 

non-inoculated control at diferent salinity levels. 
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  �%,�J�$�`  (JJN� 	�JW% -JJ0�� "JJ0I m<� 2�#$�JJ�  N�JJ�>	  -JJ��  m��JJ� � �J� ��JJ
����H �, �JJ� 	JJ$<  

 Phytophthora citrophthora ���� d�);  _�M+ �,.  
Fig. 4. Average root dry weight of pistachio cv. Fandoghi inoculated with Phytophthora citrophthora  and 

non-inoculated control at diferent salinity levels. 

Archive of SID

www.SID.ir

www.SID.ir


  �x@

  

  
  

  

 �%,��$�`	0��� ��� 2�#$��  1  Phytophthora citrophthora � P. nicotianae  ���� d�);  _�M+ �,

 [�  �,��/!�+ .  
Fig. 5. Average vegetative growth of Phytophthora citrophthora and P. nicotianae at different salinity 

levels after 48h. 
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 �%,�JJ�$X` -JJ�%�� �, �, Y��h$%��:JJ+% ,%�JJGH 2�#$�JJ�  1 Phytophthora citrophthora � P. nicotianae 

)-�%��    ��� f�I ��
 (         [�J  �, ���J� d�);  _�M+ �,@�    /!�J+ )  �,�    v�JN � 

	��   	G��  �) LBA(.  
Fig. 5. Average number of sporangia in Phytophthora citrophthora and P. nicotianae (saline soil isolates) 

at different salinity leves after 24h (in 5 blockes of 4 mm2 LBA). 
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 �%,��$x`�:+% ,%�GH 2�#$��   -�%�� �, �, Y��h$%�1 Phytophthora citrophthora)  ��J� f�I <% ( �P. 

nicotianae) 5-25)  (  �����E f�I <% (    [�J  �,��    /!�J+ )  �,�    v�JN �  	J��      ��J) 

LBA.(  
Fig. 7. Average number of sporangia in two Phytophthora citrophthora isolates from saline (1) and 

non0saline (2-25) soils after 48h (in 5 blocks of 4mm mm2 LBA). 
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(MacDonald 1988.   

 �J1^� (Blaker 1985)   [�J61�  Y�JN�% Pineapple)     ���J� -J� Q�J*R ( �Troyer citrange 

)  ���� -� ��T)  (        l��JN � ���� ��G  �, %�P.parasitica           -J1 /J>�
 -Je�)$ � ,%, �%�JN

 D�H�H -� ���� -� ��T)  � Q�*R Y�N�% �, -0�� 	
��+�. �W�,@� � �/�,��  . 

Sulistyawati � Keane ) 1992 (   ��%9JJ>% oJJ!�� ���JJ� _�MJJ+ -JJ1 �JJ$,�1 =�
�JJ0 9�$  

	�G   -N�+ 	
��+�. �, ��%,Rough lemon  )   ���J� -J� Q�J*R (    � �$��J$ �, 	J3� �J�,�


Troyer citrange�$�$�  	N�� Y��j   .-��. �, ������ ��%9>% ��$' =��j! -�  _�M+ �, [�61�  ��


  	J  m��9�  / ��j  �
�1 <% 	��$ ���� d�);      <% %� ���J� ��b�JH 	J>�7 <% �J���   LJ��7

   	  2�*�3'�)�> K�eH �
�1 >�� -e�)$ �, -1 ��$%,      Q�J*R l��JN D�J+' -J� 	
�J�
 ��J�)   �JH  

	  ,�� .          	  ���� -� Q�*R ���$��9�  �, ���� ��H �#�, ��7 <%    ���B.��V$ o!�� �$%�H

                    2�J� ��
�JZ> �, 	�%BJE ,%�J  ,��< U��H o!�� ,�I -1 =�� -N�+ ���)>�� �, 	3��+ 4�0E

 ,�%, a�6$, -� %� �
����� ��� "��TH � =�� 	3��+(Sulistywati and Keane  1992).   

           nJ�! ���� �, /+% 2��  9�$ ������ � �! -� Y��j  [�H�6$         [�JH�6$ -J� -�6J� 	J��G3%

    �J�
, m�J0$ %� Q�J*R(Swiecki and MacDonald 1988, Blaker and MacDonald 1981) .  �J


          �, 2)>�
 �%�N �� %��)>�)�> l��N -� Y��j  �,��%,@��    �J���1 �J)�3 �, mk%� 	J1% 	��     (��J+

+�*R     ,%, m�0$ ,�I <% �,��< /� .            =�J�
 -� 	6�+' � % ,�� ,��< =,�V)+% ,��  "�$ m%9�  -C�


�0$ ,�%� . -� 	
,�3' -� �,��< ]�)6*$ / ��j  (N� 2�% ���� ��H &��E �,P.cryptogea  m�0$

,%, . ,�j)!% -��1^� ) Blaker, 1984 ( �� ��� ��E f�I �, m�
��
 	)N�P.parasitica  	  �����

� -0�� �$�       -0�� 2�0$�� � ��3�H -)+��. ���� ��
   	  ����� ��
 �$,�
 .   	�1 �W�, 2�%�����

       	  m�0$ %� D��;H (8^! -0�� �1 <%            	�1 �%�j  � =,�� ,��T  -0�� ��� f�I �, � % ��
,

       -J0�� �J� 	��0$�� �%�� ���� -0��        	J  �J�3�H ��J��� ��J
  �$�J� .      �J3�$�, "J  � 	���J+  

 (Sweicki and MacDonald 1988) �JJ$� <% =,�V)JJ+% �JJ� Evan's blue -JJ1 �JJ$,��$ �;JJ0  

   a��+ 	3��+ ��
�0E ���B.��V$           �J���1 ��JG  �, -1 �,��%, �
 -0�� Y���.% ��
   (��J+

           -J0�� -e�)$ �, -1 /+% =,�1 	$%�%�> [%���|H �$,�� -)>�
 �%�N        -J� Y��Jj  ��J
P.cryptogea 

     ,�� =�� =9�$��1 l��N i+�H [�0� . �\I �,        	N��> � 	 %,�� (N� ��� ���� ��
����H v
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�� �  �� m' ����
P. citrophthora    -J��  m��J� � �J� ���� ��
����H �b% 2�� -*��j  �,   	J$<

                   m��J� -J1 ���JM� -)J�%�$ 	 %,�� (N� -0�� a�7 ��� 	$%��C ��b�H ���� -1 �� �;0 

   /+% -)�%, 9�$ ��%9>% ���� m,�9>% �� -0�� 	3�7 ��� l��N ��ZR   l��JN ��JZR �, 	3� 

   �0$ =��, ��%9>% 2�% .	 %,�� (N� �^I��     [��JN ���J� -J� /�+�*R /�! -� 	N��> (N� �

              /J+, <% %� 	!�J>, DJ+��  Y9�$��  "� 	>�7 <% -e�)$�, -1 -)�%, ��)�1 ,�e  	�%< -0��

                   �J� �H,�J�< 	 %,�� �� -*��j  �, (N� 2�% �, =,�3' -0�� [�GMN �W�, �#�, ��7 <% � =,%, =

/+%.  

                 m�J0$ -0�� a�7 �, 	���0  ]�6��jH [%���|H 9�$ 	 %,�� � 	N��> (N� �, -0�� "0I m<�

�$,%,.�3�$�, "  � 	���+   ( Sweicki and MacDonald 1988)    "J0I m<� -J1 �J$,%, m�0$  

 -��
 -0��   	�G  ��M� 	#$�>   -��  �� ��%,             -J$�
%�� ��JM� 2)J�%B
 ���J� ��G  �, � 	$<

  � % />�� �
�1     	�G  ��b�H �, 2�% ����
��   /�%�$ ��%, .        ��J
����H 2�J� 	H��JVH 2�J�c�


     -��  <% �G� � �6N ����   �0$ =��, 	$< .        -0�� 	
,�3' �W�, �, [%���|H -1 /V
 m%�H 	   ��


          -��  <% 	G��H �)0�� 	 %,�� (N� -0�� "0I m<� � a�7          �, [%�J��|H 2J�% -��3�R �, ,�� 	$<

=�^! 	N��> (N� �� -��  ,�� -)*�%� 9�$ ���� _�M+ -� 	$<.  

 ��$�  -1 	H�H�6$ ���� -� Q�*R m�
��
 �^I�� -1 ,%, m�0$ L�jTH 2�% <% �W�R ���)$

            "�$ <% 	��$ ���� ��%�� �, �,��< ]�)6*$ ��TH -1 -)*. Y�N�% <% 	I��  �, �$�%, d�);  ��


           	  m�0$ %� ������ 	���0  m%9�  "�$ ��H m��� � �� i�%�� 
,      [%�
�0  �� -e�)$ 2�% -1 ��

-!�9   ,�%, L��MH �����E � ��� L7��  <% ������ � �! l��N m�*�� �<�+%�� 2��c�
 � �%

(Banihashemi 1994).  

=��j! -� -C�
�3�$�, "   ) MacDonald, 1982 ( o!�� /01 &' ()*�+ <% =,�V)+% A��

  ��H /I%���� ,����1       0�� ()*�+ 	 ��H �, =�� a�)�1 ��
 	  -     ��H L�N, 2��GH � ,��  ��


     	  ]�>�W 	�%BE a��T  �, � % /+% ��0  f�I 	G�67 i�T  ����    	JW�\)I% [%�Jb% m%�H

                  %�J$' 	I�� -1 "��H�  ��*$�). 	+��� -��3�R �, ,�1 ��� <' %� ��$' "�H��+% [%�b% � ��$��

 -)*$%, �)��       	  ��0  ()*�+ 2�% �, �$% ���� .	  ,���0�. 2�%����� �  [�J0�� <' ���1 �, -1 ,�

  i�T  �	�%BE a��T      -!�9  [�0�� <' � 	1�I ��
        �� ���� d�);  ��,�j  �� �% -J$�
   ��J
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,��B. [��W -)*. �, %��)>�)�> d�); .  

  -$�
 -1 ,%, m�0$ ������ � �! l��N ��� ���� �b%P.citrophthora   m�J)I�, <% ��>�� -1

      H,��< ���
<�+ /+% =�� %�� ����� -)*.         ��� -1 ���M� /�%, ���� d�);  _�M+ �� ��

 -$�
 ��%�� �, <% ��� -$�
 2�% �, -*��P. nicotianae ,�� f�I <% =�� %�� . m��1�H -$�
 2�%

      <% 	J�� f�JI <% ,��J  "� �, ij> � /+% =�0$ �<�+%�� m�e�*>� -jM�  -)*. m�)I�, <%

�� �<�+%�� m� �1 m�)+% 2�E�� s��� -jM�  -)*. [�E��. m�)I�, <% -$�
 2�% �<�+%�� Y�! 

                      m' dJ�VI 	�%9���J��� /J�! -J� �J� ���� -� m' /�+�*R /�! -� �� m� �1 m�)+% �, -)*.

(Banihashemi 1998)	  -)*. ��
 -��. ���  ���� .    -J�%�� �, 2�J� -J*��j P.citrophthora  <%

   -)*. m�)I�,) ��� -jM�  (        2�������3 <% l��N 2�% �#�, -�%�� ��)�   ��J���E -jM (   ,%, m�J0$

            	  m�0$ ���� -� ��)�1 ��TH -)*. -�%�� -� /6*$ 2�������3 -�%�� -1 �
, .   2J��  2�%

/+% =,�� ��� -jM�  �, -)*. -�%�� L��MH /�G� /+% . -e�)$ 2��
�1^�  )Blaker, 1984 ( �,

  -�%�� -*��j  v�\I   ��
P.parasitica       �� ��� f�I <% �W�RP.parasitica   �P.cryptogea 

/>�
 �����E f�I <% .-�%�� 2�% 2�� [��VH LjT  2�% =��j! -�  ,��� �b% �, /+% 2��  �


 �, 	��q�3�1% A<�+ �%�� 	��*$�).-$�
 ��
���� %��)>�)�> .  

        

K��� K��� K��� K���         

 [�TVW -� -FR^  /��43-46,�� -G�%�  	*��#$% 2)  .  

 

  

 m�
�$��#$ 	$�0$:  	�� 2��3%4��5 	���
   67 �5���! � 	8�J67��    	�J�9:
��
 �J;��   =��J0$%, 

�<���01�<%��� =�#0$%,   
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