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 + �,- .,,	/�%�'   �,���- )Alfalfa mosaic virus, ALMV(

2	�34�    5�,� �� ��� �67�  � � %�   �,���-   89�,-� ��  ��,,:�' 

;��",,� �,,!-�'< �,,
 )* .(2,,-�+ �,,-  = �,,&�
 >�,,? �,,@

Alfamovirus     ��	
 %�  Bromviridae �' �
��)* .( A,B 2	,�C  �� 

5���6D*  ���,�   2	,E �     F,G	HI ��,�     ��,!	# �,�C ��  + �,-  

��B�,,,�'�,,,�    J	4,,,�
 ��,,,!	# �,,,
 �����,,,� 2,,,-� 

��!	#�BBottom(B)   $ Middle(M)     TOP(T) K��    �,��(�� )* .(

L���"	'< �M�'    ���M���   + �-     %�  N�!,� �!	'  �,� ��!E� 

  �O	' 8��P "	�� ��
�� �  ��&��� ��    � �� �
 ���  .,C��  ��,�� �� 

���.Q�=  ��!	# �RB   �B�*  ��� ��'���� )�7 .(    + �,-  2-� K��S

   T�� %�RNA    �' FHU' �9 .
  �,
��.      + �,-  2,-� ��,B�!	#

    �' ���3!- ��
�# 2	V
 �# �����         5S �� �,� ���,I �,� ��
��

  %��( ��!E�      �,' �B�W ���� .- 8��X �� ���,�.   �E�,!E�' �% 

 2-��,,�� �,,�
�# 2	V
 �,,#�YD + �,,-  2,,-� Y�Y*Z ��,,�E�� 

  F�� ��-��� ;��"� .ALMV    [\��] ^��
 ��      �,� ��,
 ���� 

H� ��
 _�`a,,�OB ")Myzus persicae (   �,-�#�� 8��,X ��

  ���- �' 5�b���.       ; � 5�,b��� ; � 2,-� �� � c=    ��,)-� ��,B

 5�b��� ��dRB $�!	��!'      [\��,] ^��
 5�b���D        >,� �,��� 

 ;��"� "	� �e���
 F�� )* �D .(+ �- .	/�%�'  $�,���- 

�!-  + �-  %� �-�B F��  ��  f�'�� ����"	' g�(  ���,GE�  �G	,�  

 �,,��� ��,,�	�   ������,,B��,,�"	' �< ,,!- �� � %� �������,,a  $

Solanaceae$Fabaceae $Amaranthaceae  Asteraceae ���,,\

 �,'  �,��	�)* 6 .( hB�,� $5�,`:'   ����,E< �,i� �� �,� 2,,-� 
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8��X .	/�%�'    �O!
 ��    ����  �'        �,���- �,=�"' %� �,����

n��I�  oR? �&�'  �� <  ���
  .��'%< p- ����   �(�I  �    �",	E� 

)DAS-ELISA(2	E���O��,,'�� %� ���M�,,�� �,,� �,,X�`�a� ��,,B

      ����
 + �-  �3�q' %� �E����DSMZ     F�� ��'%<   ��RE< 

        5�,� ; �� ���< �� �(�I  �)Ball,1974 (       �,��< %� ���M�,�� �,�

�-�!-�'< �-��? K��ALMV)%� �E����Dr. Ana. Mondjana, 

University of Madison (  �,
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r��,,,R� �,,,	-.��,,,'%< ��,,,BDAS-ELISA %� ���M�,,,�� �,,,� 

2	E���O��'��    �
���
 �X�`�a� ��B)Bioreba (    ����,E< K�,=

       ��&� �-  �� �� �B ���R� 2-�   ��	a .	-�%�')CMV( $X   �	,� 

  ��	'%)PVX($Y     �,�	'% �	� )PVY (       �,	��E ��% .,	-�%�'  

)BYMV (  ��� F��i . �)� ��������   + �-  �	U!
    �
�� �-�B

�� ��?  ALMV   F��i  �&�< �� ��
    ���� ���    ���,`=  ��,	� 

s	bO
 �,�  ��,B�	� !
 ��,	U)Nicotiana glutinosa Nicotiana 

tabacum l.cv.Samsun([,,a�� �,,��4O� �,,�  �,,��(� ��,,�  . ��

����� ���4O� ��B��  JE�a    �%��  + �-    2-� %�  ��B�	�   �� 

����= oH�'  + �-   ���M��� �
 .  ���� ����"	' ��'��   �,�'�� 2		G
 

���,,,,,,�"	'$�D� ,,,,,,,,	� ���,,,,,,,,, %� ��Da ,,,,,,,,��, ����

Amarantaceae,Chenopodiaceae ,Fabaceae ,Solanaceae  

Cucurbitaceae fO]�'�� Dk� ����   t��`= ��  ����-   ���,E<   �,� 

ALMV �-�'  ��%  ���
 )5 �?�.(     �R/c= �� ���B�	� ���' ��

 ' ; � %� �,,����� % �,,� ��,,,,�% �-�,,,,  � � �,,� ��,,���� �

Chenopodium quinoa�-��� ���M���.�,���RB, ,E< ��,��� �,� 
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 ��4:% .	��E ��� /1	� 5� � /0��1 2�X)��� 3�*1� 2O� �	?	�D

A/c=       ��'%< ��B�	�

�Gw�' .	
 �O� �!Ek.	R�3	� ����E<Chenopodium quinoa

.	/�%�'k�Gw�' .	
 �O� �!Ek.	R�3	� ����E<C.amaranticolor

�Gw�' �% �!� �!EGomphrena globosa

����E< � ��Cucumis sativus

.	/�%�'Ocimum basilicum

�Gw�' �% �!� �!EPhaseolus vulgaris.cv Red kidney

.	/�%�'k���%k����'x#Cicer arietinum

.	/�%�'Medicago sativa 

.	/�%�'Lens esculenta Moench

 �Gw�' ��"H� �!Ek.	/�%�'Vigna unguiculata

.	/�%�'ky�� �O!
��k.	R�3	� ����E<Nicotiana glutinosa

.	/�%�'Solanum tuberosum 

.	/�%�'Solanum nigrum 

.	/�%�'ky�H�� ��
 n�M
�Bk.	R�3	� ����E<N.tabacum. cv Samsun 

.	/�%�'Lycopersicon esculentum

���`= ���
 ��	� . t��,`=  n�,X   ��,
  � � �,�  sz,�  y�,� 

��B�	� ��'%<  ��   [H\ %�  ��`�4'   K ��������� ���# jZZ  h,' 

 � � ��  ��	
�# �&�< ��
 �� ��� �'��<  ��	,��    �,
  �,
�� ��,B

�-�' ��%  ��
  ���� ��B��' A/c= {-��
   A/c= ��&W $ % � �B 

����� ���'\ ���(�� ���.

S-	+
�	� 

����  JE�a   �%�,�  + �,-   .,	/�%�'  ��-  ,,,�� ; �   �,/��� 


,,�� ̂ ��
   ��,3
�� �    �,3	�          ���M�,�� �,/"? 8��,		|
 �,�

�
)�� .(># % � �� �,-�' %�  �,�%dB�	�  ,,,�  ��,BNicotiana 

tabacum  L.cv. Samsun NN$ �ZZ K�,�  y�,� %�  �-�,B �,� 

	R�,,3	� A,,/c=.��,,�� �,,' o,,R? �,,������ < .,,- ��   

}�O4'2�   8�M,3( ��   �(�,� �/Z   �9�,')pH=7.5 ( � �,]  .,- 

�X��Yk �"	�S�RB 5�������#���' �-���  .>~� ���`=  %�  �C��#

[,,RO'  �,,-9  �  ��,,H= ���� �
 .t��`= n�X  ��
     ���,� �Z

       ��,� }�,O4' %� � �3' A�] �� �b	\�nk   [,��
��  K�,( �O� 

  �c'�� �!	
 ^��
  �-��� }�O4' .      �� 8�,' �� [X�] ��	3E�'�

    ��'� �� �b	\��          ����,� �� ���� ����� �?�� JA-14   ��)�,�� 

   2R!� S�M-�����)Beckman-J2-M1(     F=�,� ��*ZZZ   �� � � 

  �-��� S�M-����� �b	\� .          ��,'� ��   �,
 ��
���� �- � o-�' %�(

�      8�' ������ ����� �?�� �j =��  �)� F  �����-��� .  ����,�'

���R� ���� �Z �b	\�   ����� �� JA-14    F=�,� �,� *ZZZ �� � � 

�b	\�  �-��� S�M-�����  .  2-� %� �G��O]�' �O]�'  � $  S�M-����,� 

 �\���(� ���� ����  �	O|
  + �-   K����  �
  .2	E � �O]�'  ['�
 

 ����,,� �� ���,,� S�M-����,,��Z� S�M-����,,� ��,,�E �  �,,� 2,,R!

F=��7DZZZ       8�,' �� �b	\��� � � �YZ  �,b	\�   ��,�  . m�,��

[X�]  8�M3( ��     �(�,� Z�/Z      �9�,' )D/�  = pH ( �,�  � �,] 

ZZ�/Z  2O	
� �9�'  ��  2	'<   8���� ���
   �� $���  8�' jZ  �,b	\� 

 �� �����'  � FE�] ����	3��~ �'<��  .>~�  5�,O:'   [,X�]   �,� 

8�'�Z �b	\�  ��� ��  ��JA-14F=�� �� jZZZ �,b	\� �� � � 
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�DZ

 �-��� S�M-����� .>#   F
 ���� %�   �- � %�(      �,E�E 2	,�� �
 $ �,B

ne] �
  .fO]�' K �     �,\���(� ���� S�M-�����   ���,�'   �,O]�' 

5 ��< K�,,��� �,,-���  %� �,,G�   �YZ�,,b	\�  ���,,� S�M-����,,� 

��������Z    F=�� �� 7DZZZ   �b	\� �� � � �( $�- � % ne,]    

m�,,��[,,X�]  �� Y 8�M,,3( �(�,,� �,,�	E �,,O	' Z�/Z �9�,,' 

)D/�=pH ([] �
  .+ �-  JE�a  ��
  ����  8�GE�z'   ��,G� 

�� 8��X   ��
 �R��'  ����   8�,'   ��,'%   ��9�,I    �,�     �(�,w� 

���� ������&)� �-�B����' A-��          �� ��,
�� 8�,' ���� �-%< �

����� �?��� �����)�����-���  .


*"��"��*"Ae�)5���$ � L6�f 3�*1� 

�	I ��e?  ���'<  JE�a  ��
  + �-     fO,X�( ��   5�,I   ��,' 

7DZkYZZ  �,� ��'����   ��'��( ��!~,�� ��)�,��) Shimadzu,UV-

160A,JAPAN(����� �-��� .     + �-  F�O� 2		G
 ����' ��

��"	' me?         �,I �� ��,
 JE�a ���'< ^��
��� 5  ��,' YjZ

�%��,,�� ��'���,,�  ��,,	��-�,,w %� �,,���� me,,? �/D ���M�,,�� 

�
)�� .(

/��$�"�E �*� 5���$ � �"�E �	�� �*� 
4�-�$ 

����   ���< �	E�
  K��   ;���a %�     ��,�E%�	� �	M,� �  �,B�'    �,� 

�% D/Y K���O	�  ���M���  �
 .  �����Y    ���'< %� K�� �O	' JE�a

��
   + �- �   � ��-�  ��I [a�� $ y�  �	
�] �� ;��  ���	] 

�-�"
   ��   �-���     2	E � %� �G� % �  �-�"
 7 �O	'   ���'< %� K��

JE�a��
 + �-  �] �� ,,A3'  ,,,� � 2,� � %� Freund`s 

complete adjuvant) FCA ( }�O4'��   8��X ��c@=  �,� 

���	] �-�"
  �
  .�� �-�"
  ��c@=  �)-� �� [X��( .-��MB

K����F(��.��8�b-�"
��G�  2,� � FICA)  ( Freund`s in 

complete adjuvant�� F(� ���  .*># % � 2-�a< %�   �,-�"
 

��a��	� ��  [R=         �� �,b	\� �� 8�,' �,� ��
 ��? K��   �'< 

�ZZZ      E�
 K�� ���< �� �-��� S�M-����� �b	\� �� � �  ��"	' ��	

     ��,����&)� �R� �O	a �,���'           �� >~,�   �(�,w� A-�,� �,-%< 

5�~'<         �,
 ��� <�� ���# 8��X �� ���	E �O	'  � ��B . 2	,	G


 ���< ��	= K��  ��	E�
   ���M��� ��    ��,'%< %�   m�,��   8��,z\ ��   ",-� 

� � 5�� ; �)Ball,1974(      2	,� h�,��  �,���� ���,�   �,
 K����

�� ��	E�
 K�� ���<�����  ���E< ��	� ���`=%� AE��  F,�� ��,'%<

�(�I �� ���< ��  ��-��� ���M��� 5�� ; �)Y   �� .(

5���$��� �-�A-�� 5�^$�*8 �� �8  3�*1� 

����  2		G
  �%    2	V
 �# �E�!E�'     + �,-  �,�
�#     .,��
 %� 

 5�,,' ���,,R=%��( ��!E�VEU-7303  �,,-�# F��,,
 Fa�,,� 

     �O# 5S   hB x#        8�ME�,� [	��  � A-�� � �] �	'< [-��<

)SDS-PAGE( �
 ��M���.    FR,3\ .,- ����� ��M�,�� ���' 5S

       F�O� �� 9�� �� ����� A����'�       ����� ��? FR3\ .-   �X�� 

   F�O� ���Y  �� �X��   ��� 2	-�# .   ���,'< ���,�   ,��R� �%�,��  �,B
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 ��	M,� 2	'�,HE<
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    � �	|�' ��-�? 8�
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 Fa�� �
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 .,- 8�' �� FE  

F��,,
 ���&�,,�	# ; ��,,
 K�,,��� ���%�,,�  . 5�,,b��� %� �,,G�

2	V
 �#$�B       M��� �,� �"E�O,�  �,�	� e��� ,,,  �,3��# L,�� %� ���

S) Ponceau S (L,,�� �",,	'< �,
. ��,,
 L,,�� ",,'�\ %� �,,G�

$��	V
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�# 5�,O:' �� �"E�O�)      � �,� .,�a �	,


 ���CD�X�� ( �
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 K�� ���< 
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         F,\� �� K ��' ���� ��!
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            8�,' �,� %�
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 ����)j �6(.
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�)*8 � �1	�	
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   2		G
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   ��&� 5�I       �,?��   �,�	'% �	,�
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DSMZ        FH,3� �,� ��,RE< �:�
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 ����)*$YZ Y� .(    �,OHO� A,�C �,	��E ��B�	�

�'�-   �!E ���-� ��
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    ��� �' ��� �� �bz�'.     ����,3� ���,�"	' ��'�� 2�(�� ��� �� ��
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