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/�G57�- �� ��$7 H�� I�	� J)/�G6( ��      �/�K	L6 �J�LM� /�L6(�N �8O�	L� /�L6(�N �

/�G5�� (
���)� J(��     �L+ 
':�)�L� P�L� *����(Grapevine fanleaf virus, GFLV) *��L�� � 

 �� �(�	�
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8�)�U- V	� �')�� J��	
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5� )(�\- �) 8O�   WLXYZ ��

+ 4�T�� 8��-�7 �]
X(#�+ �4[�6 /�� 
7(:.�#/�
  ����$+ 8.O�-�7 � 4'(�� /�� ��[�) ����

�� .4'�	' 
�)�O�  89�^�O��6 C�� �� ��DAS-ELISA �� _

\- .    8L6��� #( `LT�a b��LG'

�AA  W7 ,6) 47 )() /�$' :�c( /�+#� #( �)�dG6( �� 4'�	'eA  �L+ 4QGN�)     *��L�� ]L� 4L�
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i-��E /^ #( 8$j� �8T�UGN( J����#�k� ��
���9� �

 )��a I�l 4� �+ 
':�)�� P�� *����@0�    �L� �L
S9- #�L� ,d� .   #( J)(�L\- �) _
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'�	'4  4� �)�O� J��GFLV     4L\n[ ���7DL+ 4L\n[ �L� ��YZ   )��La �) J(��      :L
' #�L� ,Ld�

�K'�	� �� J#�6 .  4L6 
�)�O� )��� 4� 4��- �� 47 ,6( /� �.'�
� o
23- _�( #( `T�a b��G'

23- )��+ ol�K+ f�k( �) ��7D+ *����
 *�5a � o
[) C�� #( �)�dG6( �oRT-PCR    J(�L�

4��E p
j$- Z ��)�+ ���
+ �q' 4� J���M 
�)�O� #( J�� �6�. 

*.�
 /�� �+�0� :    �4L6 ���	L� �L+ P�� 
��
Q
E �� �(�	� *���� ��+ 8':�)�� P�� *����

( H�� I�	� ��+ J( *�����4j5' rK7(� � (:�c( �/(� *�9\+ J�()��"   ��L
s'# rKL7(�  J(

#(�	
�E  

  

��+2�  


&� �/(��( ��$% _
+#�6 #( �� 4� ��.'( ,$% 4
O�( �
+ ��	� )�� .��l 4��   ,+�L[ 4%

 #( r
� 4� /����t  r
E I�6 �(:�
+  �L6� (Pearson & Goheen, 1988).  _
LKQ	�    �L� )�L2GZ(  

,6( _�(  �La ��
uT ��
6� �) ��.'( ���)(# � v�w+ 4%       �:LN ��L��) � ��
L6 ��L��) `LT��  


+  ����(Vuittenez, 1970; Martelli, 1999). ��# xn6 ��( �) ��.'( ,$% /�GN�) y�5Ga( �� /(  

�K%(�E� + )��a ��mz  �)�L� ��G&� �(:�     )��La /� 4'�
O�L6 �L
O�- �0�    �(:L�   ,L6( _L-  

(Anonymous, 2004).  


+ �(�[ �
{|- ,3- (� �+ 4% �)�\G+ ����	
� `+(�Z /�
+ #( �)K 
LN�� ��  *��L�� #(  �L� 

���	
� � �KG5� y�j+ ��
5�  #( 
��' ���/�  �L�  
L+ (�-'  �LK  4L� ��Ll   /�GL5%�- ��L�   ��L�  

 �LL���- (� /�LL�� �LL6(�6  �LLKK%(Walter & Martelli, 1996). �LL- /�LLK% #( r
LL� BB  *��LL��  

 #( }�Gj+7�-/�G5 ��
X�6�K� �
') �6(�6 � � ,6( ��� C�(:�  _
� #( 4%/� ��  P�� *����  

�+ 
':�)�� (Grapevine fanleaf virus, GFLV) �
��
Q
E �� �(�	� *���� �+ P��  �	L� 4L6 ��  

(Grapevine leafroll-associated virus, GLRaV-3) *���� �   �+ �((Grapevine virus A, GVA) 


+ 
d
% � 
	% ~�3O #( )�&�	Z r��% �Z�� �'�� .� �)�G$
 )�(�+�  *��L�� _�(  �L�   /��L�

 4� (� 
'(�Kt 4��- �� �KK% )�s�( ��
� �) (� 
T�N WXYZ 4&K�(N    ���L5N ��LK��	' fL�� )�

	Z�� (J 4QGN�) 4� 
+ )�(� �+ ���  �'#�6(Rowhani et al., 1993; Martelli, 1993).  

 _
O�(C�(:� /�G57�- �) *���� )��� #( *���� 4� ����+ /(��( J��   �L+ 
':�)�� P��
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(GFLV)  47 ,6(��    ��L� ����L$+ WXYZ *�6(7�- �) /�GL5  �L�    �L� C�(:L� /�Ls����?� �

(Vuittenez, 1970) . h;6Izadpanah (1983) YZ�( W�� _
(� J��	 /�G5%�- #(   /�GL6( ��L�   ��L�

C�(:� �	a(���� � 4���
&�% � *���  )�L%. Parvizi (1989)   :L
'     WLXYZ ����L$+ *�L6( �L�

�
� J��	 
&
'�&+ I�2G'(    #( 4L'�� �) 4L� /� `L+�Z    ��L- 4	�L6).Wild Chenopodium quinoa   

 �Chenopodium amaranticolor Coste & Reyn.(��O �LL
 �Phaseolus vulgaris L.)(  `LL� �  

-4	&  
X((Gomphrena globosa L.)� (�� _ L�+��( #( (� *�� L
 C�(:L� 4  �L%).   I�L6 �)�mm� 

P�� *����   �+ 
':�)�� ��+ ��
� #(�- /��:
+ _
O�( /(�KZ 4� 4;O   
LX(   �L� C�(:L� /(�L�( #(  

(Izadpanah et al., 2003).  rK7(�E *���� _�(�) /�G6( ��  � �L	a( ���� � 4���
9�7 �*��� J


��k /�s���#?�  /�+#� #( �)�dG6( ��PCR 86���  ��)(Zaki-aghl & Izadpanah, 2003.  *����

GVA   C�� *�L6( ��RT-PCR  /�GL57�- #(     /�GL6#�N � *��L� J�L�(Habili et al., 2003)  �

)���  *����GLRaV-3 /�G6( #( (:�c( 89�^�O��6 C�� �� ��_��:[ � �/�Ls'# �   /�Ls����?�

 
��k � 
[��(Rakhshandehrou et al., 2004) �'�� C�(:�.  

 \LM� 86��� o
23- _�( ��s'( #( ���
  
�)�LO� , /�GL57�-     ��L$7 H�L� I�	L� J�L� 

)8O�	� /�6(�N& J�M� /�6(�N& /�K	6 � /�G5�� ( 4�*����   ��L�GVA �LRaV-3 �GFLV 

  8L+ (:L�c( 89�^�O��6 C�� #( �)�dG6( �� �� �L� .     C�� 8-�+�L2+ 8L6��� ��LqK+ 4L� ��YL\�  

RT-PCR J(�� o
[) p
j$-  *���� �-GFLV& ( #(�#�( J(�� C�� _�4	�[ 8�)�O� 8��  �L�� 8

c( /�+#� �6�- 47� 8�)�O� (:/� �� )�� ��� 86��� (�G�(�� �)�dG6( �.   

  

����� 3
�  

"4 �5
�5 ���	�� :���� `U� `�(�( � /�G5+# `U� �) I�6  �����"���� ��Z�	s+   )(�L\-

�AA  4'�	' ,7�a ���T 4� � 8�)�U- �Y+�7 ��l 4��#.(:�
 #(  /�GL5%�-   /�GL6( ��L�   ��L�


O�	� /�6(�N ))��Ks�(& ��M� /�6(�N )/�t�[ � �	��7(& /�K	6 ) )����L�(  ��L- �   ��L�

  /�GL5�� /�GL6( ��K%(�E )  /�L��� 4L2nK+"  J�L7)�7 ( J(�L�   *��L�� p
jL$-   ��L�GFLV&  

GLRaV-3  �GVA V	� �+#� 4� � J������ `2GK+ ��.$ .4'�	' ��   4'�N)�L6 �) 86��� /�+# �-
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)G'�6 4��) ���t
 )(�� (�'�� J�(��.' .KQ	�
O�- J(�� _
� ��4	�[ #( J)(�\- P�� � 4$ �� 

(�� �) � 4G��7 /(��� �)��'�� J�(��.' 4'�j�� � . 

)4 �6�7� �
�89 :   4L'�	' 
�)�LO� 8L6��� J(��     ��L�� 4L6 4L� �L� *GVA� GLRaV-3 �  

GFLV 4	�[    J�L+) �) ��L� J�(��.' y(�N I�a �) ���B   4L��) 
G'�L6  )(�L�&  P�L�   J�L�  

V	� /�G57�- #( ��� J��� ��& P�� � P�w+) 4	�[ #( �)# 4'(�� �#�- J��  4'�j�� �) �2G5+ ���  

 �'�L� �)�dG6( .     8LG'� #( �)�dGL6( �L� 
�)�LO� _
L
\-  ��L6     � ,7�L� #( ��L� 4L
�- ��L�
 �L���   

)Bioreba-Swiss(     8LG'� 4L��l �) ����'�L6 C�� �L� � ��7D+ *���� 46 4
�Z  J)�L�"  (:L�c(  

(double antibody sandwich-enzyme linked immunosorbent assay, DAS- ELISA)    �L� o��Ln+

 C��Clark & Adams (1977) ,��� ��s'(.  


G'� (�G�( J)�� ��  
$��E ���� �))  ���La�/�   ��L�Na2CO3� !@/0   ��L�NaHCO  �0/  

 ���NaN3  � �n2+ y� �G
O ]� �)�/!pH =  (��)�� o
[� �(:� 4� ]� ,w5' 4� . �� �) h;6

 (:�c( ]��t�   
G'� �G
O��9
+ �� 4Gj�� *���� �� 
T�UGN( J)�� .]��2$�    ��L+ 4L� ��

 4��) ���t J�+) �) f� ]�
G'�6 )(�� �KG��� �(�[.  ]��2L$� �\� #��     �L� ��L� 4L6 �L�   ���L�

 �$G5�) J��aA  ���NaCl �0/   ���KCl �0/    ��L�KH2PO4 �0/    ��L�NaHPO4.12H2O �

0/   ���NaN3  ��/  
�
+ �G
O Tween 20    � `��GL6( �Ln2+ y� �G
O ]� �)B/epH =  (  4GL5�

�'�� .]��t #( ]� �� �K
7Y� 4�a�+ �)  �� ���    �G
O��9
+�
BSA   � �'�L� �E �T�) 46

) ��+ 4� `[(�a�'�� ��(��.' �
3+ ��+) �) ,Z�6 � .]��2$� 4�a�+ _�( /���E #( hE  ��

�'�� 4G5� �$G5� ���� �� ��� 46.  

4�(�- �� P�w+) �/(�� P��        ���L� �) �) 4L� ]L� ,wL5' 4L� ��
w+�L7 � ,6�E ,��� J��

���UZ h��- J�
�"  ]������7�
6() `+���    �h��L- ���A   ��L�NaCl �0   ��L�PVP ��  

 ���PEG-6000 �0/   ���NaN3  ��/  
�
+  �LG
O Tween 20      �`��GL6( �Ln2+ y� �LG
O ]L� �)

�/epH = (  J�+) �) �)�dG6( ��.K� �- � ���)�� 4Oe "  4��)
G'�6 )(�� �'�� J�(��.' .�   

4'�	' #( ]� �� #( ��� 4
�- ���UZ #( �G
O��9
+ ]��t 4� �� �� 4��M( �� .]��2$�  ��+ 4� ��

                                                           
 "�  Bovine serum albumin 
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J�+) �) f� ]�  4��) ���t
G'�6 )(�� �KG��� �(�[ .]��2$� 4�a�+ _�( /���E #( hE    �L� �L�

�'�� 4G5� �$G5� ���� .]��t h;6   8LG'� �L� ��      _
O�L9O� W�:L'� 4L� `LUG+ J)�L�  #�-�dL5�  

(IgG-Conj., Bioreba-Swiss)    ,wLL5' 4LL� 4LL7�  4LL��      ,LL
��s'�7 ���LL� �))0  ��LL�  

PVP (MW 2400) �0  ���BSA �0/   ���MgCl2  ��/  
�
+ �G
O Tween 20   y� �LG
O �L� �) �

   � `��GL6( �Ln2+e/BpH =  (       J�L+) �) � �'�L� �)() rL��E ��L')�� ��L� oL
[�@e   4L��)


G'�6 )(�� �� J�(��.' ,Z�6 46 ��+ 4� .�'�� 4G5� �$G5� ���� �� ��� 46 h;6 .  �L� 4�

 ]��t�   +# ���� �G
O��9
+
 4K)!e 
�
+ �G
O J)  _
+� I�'�-( �0/   ]� �) W��6 ,��G
' ���

 � `��G6( �n2+ y� �G
O�/!pH =  ( J��a�  
�
+ ���  ��
�
+  �LG
O  (��LE"    ��dL5� `L
K���G
'

�� 4��M( .]��t �) ��� )�s�( �'� �

u- /(:
+ +# I��3+ _Gj�� #( hE ,Z�6 46 ��
 4� 4K

 ��.G6) 4�
6�ELISA Reader I�+Lab System Multiscan 340  )� ,N�6�'YK ( ��+ I�l �) �

B � �#(�'( �G+�'�' �� J�
�.  

:4 �9 ;��$���.��.9. :�� �(�jG6(./(.( . C�� 4�Dellaporta et al. (1983)  �

u- 
%�'( �� �

(Rowhani et al., 1993) ,��� ��s'( `�? ��� 4�:  

 �#�- P�� ,��� ��� �� �(�2+�) bKE 
�
+  �LG
O   ���LUZ ���L�   ��L
�)  J��La�/��   ��L�

K2HPO4.3H2O ��/�  ���KH2PO4 ��mm  �#��7�6 ����/�   ��L�BSA ��m   ��L�PVP � �/� 

�) ]
���96� �
6( ���  �`��G6( �n2+ y� �G
O ]��/�pH =  (���UZ J�
� ��.  #( hE�   �-

0   42
[) �()�s+bKE 
�
+ �G
O ���UZ ����      �L�)�� 4LO `L+�% ��Ll 4L� ,��� � �� 4��M( ��
�. 

���UZ   4� `T�a4O�O /��) d��G'�6 ���
 �KN ^�) 4��) �)
G'�6 )(�� (�)() I�2G'(   ��+ 4� �

 �) 42
[) ���t �- 46rpm�mmm �� ^�
d��G'�6. � _
$'�� 4 �:
	- 4O�O`2GK+    ��L+ 4L� ��m 

 4��) �) ��+) �) 42
[)
G'�6 )(�� �) rpm���mm  �L� ^�
d��G'�6 .     `L+�% ��Ll 4L� _
L$'��

 �Da � �) `T�a y�6��) +
�
 �G
O  ����TE )���a �/m +
 8�c�+� EDTA��m 
�
+  c�L+ �

h��- � L
�7����6( ]
 ��ApH =   ��/   �T�)2-Mercaptoethanol   ��L� 4��LM( �#�-(   `La

��)��.  h;6 4O�O ����G3+ 4��m  �G
O��&
+SDS �m      ��L+) �) � �L�)�� 4��LM( �LT�)zm 

 4��)
G'�6 )(��  ��+ 4��m 42
[) ��(��.' ��. A    �G
O��&
+ #( c�L+ bKE W
6�GE ��G6(� 

�Y+�% � 4��M( 4O�O ����G3+ 4� ��)�� ���j+ � �) ��+)  4��) ���t
G'�6 )(��  �� ��+ 4�
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,��� �(�[ f�. 6h;    ��L+ 4L� 4O�O ����G3+��   �) 4L2
[)rpm ���mm   �L� ^�
d��G'�L6. 

 `��G6( ���KE( 4O�O 4� _
$'���/� 
�
+ �G
O�) ]� � `2GK+ �c�+ 46 W��6 ��G6( Wsa W� 

 ���/� pH= � �� 4��M( )�6 ��
5� I�'�E��E�:�( Wsa ��.    
L+(�� 4L� ���KE( 4O�O ����G3+

�� ���j+.  ��+) �) ,Z�6 �) `[(�a `T�a I��3+�m"  4��) 
G'�L6  )(�L�   ,L��� �(�L[ .

6 ��+ 4� h;�m  �) 42
[) ��+) 4��) �)
G'�6 )(��  �)rpm ���mm �� ^�
d��G'�6.  #( hE

 �_
$'�� �Da I�'�-( �� `T�a y�6��m �� �)() �$G5� )�6 ��
5� �T�) .  4L� 4O�O h;6

 ��l 4'��(��$N Dk�% ��� ,��� �(�[ �H�-( ��+) �) :
	- _%.    �) `LT�a y�L6��m   �L-

�mm �� `a `��G6( �n2+ y� �G
O��&
+. �)�+�  ��+) �) �)�dG6( ��.K� �- `T�a�m"   4L��)


G'�6 )(�� ��.'�� J�(.  

=4 �>�� /	.��. ?�,� /��9 8�.��. �
��
 /�) �0'��RT(: ��./(.( .   #( ��L+� ,L6��

   �(�L� 
LT�UGN( ��#�k� �	% �� `w[ 4�a�+ ,N�L6 �)./(.  L� `L	&+ �( 7 #( �)�dGL6( � L
 ,  

cDNA Synthesis ��'#�6 ,7�� ��G6) �� o��n+Fermentas  )
'(�G
O (,��� ��s'(.  

���t (�G�( �� �G
O��&
+./(.(.  ,q�k ���/�      �L� �LG
O��9
+ �L� ��L���9
+�m   #( I�L+�&
E

 *�&\+ ��#�k� ���j+ h;6 �sa 4� W]	7   #( ���LZ �n2+ y�RNase   4L��m   �LG
O��&
+

�� ��'�6�.  #( hE /)�7 ^�
d��G'�6 ���-�%4O�O   ��L+ 4� �� bKLE   �) 4L2
[)  J�L+)�m   4L��)


G'�6 )(�� � J�(��.'  4�T��Y��'�� =� )�(�.  )(�+ h;6���t `+�� 4��E   ���L� #( �G
O��&
+

 ��(�� bKE rK%(� *�9\+ ��()�� 4j5') ���a0�  
�
+  �c�L+ KCl ��   
L�
+   �c�L+DTT �

0�   
L�
+   �c�L+MgCl2  �0�   
L�
+   �c�L+ Tris-HCl �@/ApH =  ( �LG
O��&
+ �) �  ��L�j+ 

dNTPs �m 
�
+ c�+�  ��/m W�:'� �G
O��&
+ ��'�()#��  #�Li�%�'�w�� Fermentas )�m    �L� �La(�

�G
O��9
+(  #( ���Z `��G6( �n2+ y� ��RNase  4� 
X��' Wsa�� �� ��'�6� �G
O��&
+.   hLE

 �� #(^�
d��G'�6  /)�7 ����G3+ ���-�%4O�O  ��+ 4�bKE  �) 42
[) ��+)��  4��)
G'�6 )(�� 

 �(�[�� �)().  rK%(� I��3+ 4�]�  �G
O��&
+ 4jL5' W�:'�   ��()�L� *�L9\+ ) M-MULV0  

+ �� �a(�
O��9
�G (�� 4��M(.   �L� #( hE ̂ �
d��G'�L6   ���L-�% rKL7(� �)  ��L+) ��   4L��)


G'�6 )(��  ��+ 4�zm �� ��s'( 42
[).  

B4 #CD�
  *��E58 �0( /�  8���(PCR) : #( hE,N�6 cDNA ���
s'# rK%(� 
�E �(  #(�+
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                                                               ������� �	 
� �
��
 �� ����
 ����� ����� ��� ���� ���  

  

  

 ���

 C�� o��n+Rowhani et al. (1993, 1995) �� ��s'(.  

#�k� �)(�-   �L� *�L9\+ )5`-CCAAAGTTGGTTTCCCAAGA-3`(C    W
2GL5+ ��#�Lk� � 

)5`-ACCGGATTGACGTGGGTGAT-3`(V �'��)�� y�jG'(     ����L
-�i�%�' 4L� fL
-�- 4� 4%

�m��"�mz�  ����"�z�  
$��E _
i-��E /^GFLV 
+ `UG+ �'��.  

 `+�� rK7(� �� �(�� �#c )(�+�/0 
O��9
+���� �G PCR   ,Lq�k ��(�� �) ��)  `+�L�0   


�
+  �c�+Tris-HCl  ��  
�
+   �c�L+KCl   �L�B/ApH = ( �e�/    �:
K+�L���7 �LG
O��9
+� ��  


�
+  ��c�+�/  �G
O��9
+ dNTPs �  
�
+   ��c�L+�/   �LG
O��9
+   #( ]L� �L� #( ��#�k�  J�L�

 8T�UGN(µM)0 ( ��/0 +
O��9
J) �G./(. �fO�[ J(0�/�e  � `��G6( �n2+ y� �G
O��9
+�/  

 W�:'� �G
O��9
+  #(�	
�E ]-)�G
O��9
+ �� �a(� bKE ( )�L�.  �L
S9-  �) 4GL��./(.(.  �) ��.GL6) 

��9��6�+�-  )I�+ ����KE(/�	O� ,N�6 � (   J) 4L
O�( J#�L6 4GL��6(� ��./(.( .  J�L+) �)!� 

 4��)
G'�6 )(��  � 42
[) �) ��+ 4�@�  J�+) `+�� 4N�t!� ) 4��
G'�6 )(��  ]� ��+ 4�

 �J#�6 ,��6(� J(�� 42
[)�@  4��)
G'�6 )(��  ��+ 4��[) ]
 � I�U-( J(�� 42e0   4L��)


G'�6 )(��  J�+) �) 
X��' C�G5� � C�G5� J(�� 42
[) ]� ��+ 4�e0  4��)
G'�6 )(��  4�

 ��+�  �� ��s'( 42
[).  

F4  #C��
 �
GH� ����8��PCR: 3+ #( �G
O��&
+ �)I�U rK7(� PCR � �#(�'( �.'�$'

J)./(.(. (GeneRulerTM 100 bp DNA Ladder Fermentas)�  ����  � ,LwS+ ���L�  
LdK+  I^ �)

 ���� �) �T�) ]� #�����TBE )!  +
8�  �h��- �c�+!  +
�
6( �c�+ 8�  � ]����0 +
  8L�

 �c�+EDTA ( ^�GO� �) ,��{�m  ,O�( hE � #�����G&O( ,Z�6 �� ��+ 4�   J:L
+� �L'� #

 ��.G6) �� /� #( ���+��� ����
-( I��3+ �� I^Gel documentation �� ��()�w5&Z.  

  

E��5� IH� 
  

�6�7� 3
� �� �J	
K9 L���� :��- #( �)(�\-   4L'�	' ��L�     #( 
LN�� �(�() ��L� ��()�L�

(:.�# � 4'(�� /�� ��[�) WXYZ �K'�+ �+ 
':�)�� P�� ���	
� pN�� WXYZ�[�6 /�� 
 �4

��)�Z �
k ����\$'( /�
+ 4�T�� /�� ��-�% ��� P�� 
�&��� � ��     )�L�� _
LKQ	� � �L')��

 *���� WXYZ #( 47 4N�� J�� �� P�w+)GVA ����$+ �,6( ��� �7? ��)��.  
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#$� %�� 	
��� &��  !������ !��� 
 !�'��
( ��� 

  

  

  ��z

4'�	' �G$
� *���� 46 4� ,w5' (:�c( /�+#� �) 47 
���  4'�	' � 4\O�n+ )��+ ��
�  �) 47

 /�+#�PCR ��� 4� ,w5' *�GFLV     �L')�� J��L	
� WLXYZ �L[�� ��')() /�$' ,wS+ rK7(� .


�)�O� ���Yw[ �+ 
6���� WXYZ /��� J      ,L6( ��L� C�(:L� :L
')Zaki-aghl & Izadpanah, 

2003; Martelli, 1999(. ) ��l #(���. 4'�	' #( J��
5�  J(�() 47 ����)�Z �
k ����\$'(  WXYZ

(:.�#P �T�� /�� ��-�% �4[�6 /����.'�
+ 4  ��')�� P�� 
�&��� � ��   ,LwS+ rKL7(� �L[�� 

 *���� 4� ,w5'GFLV (:�c( /�+#� �) �')��. 
+ _�(���K�  /(�-
�)�O� 47 ,�() ��qG'(  J��

/�G57�- �) :
' ��.�) 
6���� 4w� � 
6����   �LK+#�
' 47 ���� 4G�() ���a ol�K+ _�( J��


6��� ,6( 4K
+# _�( �) J�G$
� J�� .Kt ��( �� �) WXYZ 4'�.K
	' ����T �+   #( 
L��' �'(�-

 ���� 
6���� WXYZ(Bovey et al., 1980).   

4'�	' 
�)�O� ,
\M� 
6��� b��G' �� VL	� J   #( ��L� J��� /�GL5%�-  �L� /�GL6( �  �L� �

� ���M� /�6(�N �
O�	� /�6(�NG5� /�K	6 � /� ,w5' *���� 46 4�GFLV �GLRaV-3 � 

GVA c( /�+#� 4�
6� 4� �) (:� I����] 4X(�( ��� ,6( . #(���  VL	� 4'�	'   #( ��L� ����

 }�Gj+ ol�K+��  �) � *���� �) 4� `[(�a 4'�	' ,d� �*���� �� 4� `[(�a �+ 4QGN�)

�')�� �)�O� *���� 46 4� �+ 4QGN�).  

#( ��+� ,6�� b��G' 4'�	' �) 47 )() /�$' (:�c( /�+#� *���� �
6��� )��+ ��� GFLV 

 �GLRaV-3  �� f
-�- 4�e  ��/� + _��G$
� J(�() �T�) L
  � 
�)�LO� /(:GVA   �L�@   �LT�)

/� #( �\� 
�)�O� )�() �(�[ ��. �) 4'�	' _
� V	� ���    *��L�� 
L'(�(�� ��� ����GFLV  �)

 /�t�[ /�G6����/�0 T�)��  �� )������/� �T�) /���� �"  ��7)�7�/A �T�) �  )��LKs�

 �	��7 � ��T�) ]� )��a)�� 8�)�O� /��� .   *��L�� 
L'(�(�� _
KQ	�GLRaV-3   _L�( �)

4'�	'  �) ��/���� " �	��% � ��%)�%�/� �T�) /�t�[ ��/e  � �T�) r� )����� ��T�)

 )��Ks�@/B  *���� 
'(�(�� _
KQ	� � )�� �T�)GVA �) ��T�) r� )��Ks�  )�����0/@ 

 /�t�[ ��T�)�/0  ��T�)� �T�) �) �	��7 /���� " )�%
�)�O� /��� ��% )��.  

 �
��
 M�$N� �
�89GFLV  3
� ��RT-PCR: 4'�	' #( �)(�\-  �) 4% 
���   /�L+#�

 (:�c(
G'� �� ,wS+ rK7(� J(�()  
T�UGN( J)��GFLV �')��     4L7 4L'�	' J)(�L\- _
KQ	� �

�')�� (:�c( /�+#� �) 
dK+ rK7(� J(�() C�� �� �RT-PCR �'�� 
6���.  
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 ���

 �
+OP 4 � b��G'*���� J(�� (:�c( /�+#  J��GFLV� GLRaV-3 � GVA   

�) 4'�	' }�Gj+ ol�K+ ��$7 H�� I�	� ��� ��()��  
Table 1- Results of ELISA tests for GFLV, GLRaV-3 and GVA in  

North-Eastern vineyards of Iran 

�5
�5 	�+��  /��*	
K9 

Number of positive samples 

�5
�5 	�+�� 9 /��8�*+� #��  
Number of tested samples 

��'�5 

Region 

����� 

Province 

GFLV GLRaV-3 GVA    

1 5 7 117 
	�
CE�  

Bojnord 

�K��� �����>  
North Khourasan 

0 5 1 53 ����D  
Kashmar /
�� �����> 

Khourasan 

Rasavi 5 3 1 40 
��-
   

Ghouchan 

27 17 9 284 	
����  
Shahroude 

��C�� 

Semnan 

8 9 0 94 ��J�J4 �
D	�D  
Gorgan-Kordkou 

����0J  
Golestan 

 

�LL�  C�� *�LL6(RT-PCR   
LLT�UGN( ��LL���#�k� �2GLL5+
W  �*�LL9\+  ��LL��+  

 
$��E _
i-��E /^ 4�(CP) �+ 
':�)�� P�� *����� �) 4\n[ ��./(.( .)��a�( I�l 4� @0�   

�) #�� ,d� 4'�	'  4� �)�O� ���GFLV   �L�)�� �L
S&- )  `9L��(.   4L'�	' �) 4L&
O�a �)  ��L�   

� L
��  �LL$' ����L$+ ��LL'�� 4LL'�.Q
� WO�LL6. 4LL\n[ �LL
S9-   I�LLl 4L� J(@0�  4LL� #�LL� ,LLd�  

    *��L�� 4�
L6� 4L� 
T�UGN( J����#�k� 4�
6�GFLV    b��LG' �L�Rowhani et al., (1993) �  

Zaki-aghl & Izadpanah (2003) )�() ,2��n+. 
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#$� %�� 	
��� &��  !������ !��� 
 !�'��
( ��� 

  

  

  ���


6��� _�( �) �� ��YZ  4\n[@0� ,d�  �J#�� �) 4\n[ ��./(.( .)��a ��qGK+ �
k  4L� �(

I�l ��m #�� ,d�� 4'�	' #( 
N�� �) ��&+ ��l 4�  ���
S9-    4L\n[ _L�( 4L9
O�a �) ��  �)

4'�	'  WO�6 �����     ����L$+ (:L�c( b��LG' *�6( �L$' ) ̀ &L� �(.     #( `LT�a b��LG' *�L6(��

 
-�ZYl( ��.��E J�sG5�NCBI  4+�'�� �Clustal W ��E �) 8-�ZYl( ��.EBI ) �)() /�$' b��G'

,6( ��$' (
+ 4G�� ��9� J����#�k� #( 
$j� �� pj$+  �+ )�# 49O J���
X���� �� �K'(�-

])Grapevine yellow speckle viroid 1 (GYSVd-1 � [Grapevine yellow speckle viroid 2 (GYSVd-

2) � ,�Z 4�K�) /�$' rK7(� �
O(�- ,���$+ .a( _�(���K�) I�	G)�(  )��a 4\n[ �
S9- 4%��  

4'�	' #( 
N�� �) J#�� ,d�  �{( �) �� 
�)�O�/� ��  `[(�a J���
X���� #( 89� 4�   ��L� )�L�

 �+���� .  

/�G5%�- �) �+ 
':�)�� P�� *���� 
���)�        �L� �(�L	� ��L$% H�L� I�	L� 
	��L[ ���


%# C�(:� ��KE):�( � `2Z +Kw�� P�� ���	
� V
6� C�G5� �� 
 /� )��� �/(��( �) �+ 
':�)

G5%�- �)/� ����- �) � 
	��[ �  ,�)�6 42nK+ ��)�N ���(Zaki-aghl & Izadpanah, 2003) 

)��� _
KQ	� �  �-�	'Xiphinema index)( `[�' /(��( �) /� Mojtahedi et al., 1980)( �  4
M��

Hewitt ( �� 8Kw+�49K *���� |$K+ GFLV  /�G6�� /(��(,6( (Hewitt et al., 1970)  (� � ,��2-


+ �
�|- ��	'� .  

�� 47 �� pj$+ 
6��� _�( �) _
KQ	� �(�� /�� �G+��  p
j$- 4� �)�[ (:�c( /�+#�


�)�O� 4	�[ #( J)��# )(�\- )�w' 4'�j�� �) ��� �2G5+ J�� .O�a �)
   `LU� ���L� #( `w[ 49

( �+���4	�[ _ �� 
G'� �� 
\l�[ ,wS+ rK7(� �UGN( J)�� 8TGFLV  /)�� �)�O� � �KG�()/� �� 

)�� ��� ,��{ �(�7 4�.  

(��G' _� �� b�4G�� ���6 J�223+ �
 _(Hewitt, 1950; Zaki-aghl & Izadpanah, 2003)  ,2��n+

)�() .( ,�Z �6� 8+ �q' 4���� r��7 �+( _�� ,q�k ��   �L��� �L+�� �L{( �) *�� .  
L6���

4'�	' _
	�  C�� �� ��RT-PCR �K�) /�$' 
�)�O� �/� ��   4L�GFLV  )�L�.     �Lq' 4L� _�(���LK�  

4	�[ 4
�- �(�� �6� 8+ 4��E � WO�6 ��� ��      /(�LKt (:L�c( C�� �
�)�LO� #( ���LZ ��)�L+ �

#( �)�dG6( � ,5
' _i	n+  C��RT-PCR 
+ 4
T�- ))��.  
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?,�"4  I�U3+ #�����G9O(PCR ]� #����� I^ ��� �+ 
':�)�� P�� *���� �T�).  ]��t� : �.'�$'

J) �#(�'(./(.� . ]��t0 :WO�6 ��
� . ]��t!"@ :4'�	' ��)����� � . ]��t�� "�  :4'�	' ��/�t�[ �.  
Fig. 1- Agarose gel electerophoresis of polymerase chain reaction products of  

Grapevine fanleaf virus. Lane 1, DNA ladder; lane 2, healthy grapevine;  

lane 3-9, samples of Shahroud; lane 10-16, samples of Ghouchan. 

  

���6Q��R�  

  ���	LL� 
-�LL2
23- ��LLl fLLO�[ �) oLL
23- _LL�( �B"A�"��"� e +1 ��LL2
23- 4LL56

��
�9�:;  ,L6( ��L� ��s'( J#���$7 C#�+� � ��2
23- /�+#�6 8 .   /�+#�L6 #( /���L'��.'

 :
' � J#���$7 C#�+� � ��2
23-J��	
� ����    ,L
��- ��.L$'() J#���$7 ��9$'() 86�K�


+ �9$- o
23- _�( ��s'( 
O�+ �(��wGZ( _
+|- �) *��+ �K��	'.   

  

  

�5�N5 ��J+5��Q5:  *�K�+8	[ W
�(��( W��+  � �G%)h	� )�\5+ rj��    J��L	
� ���L�

� 
6�K�
*��+ ,
��- ��.$'() J#���$7 ��9$'() 8�� �/(��( �/(��- � �G%) �LM�  a���LE
W� 

*���� ��2
23- rj� 
��
� 
6�K�� +1 ��2
23- 456 ��L$7 89�:;��
� �   8GL5E H��KLT

�B�B /(��- ��!@!�/(��( �.  
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