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Identification, distribution and prevalence of grapevine leafroll associated viruses (GLRaVs) 

and grapevine virus A (GVA) in Iran and their rate of incidence in grapevine cultivars 

  

�8��
9%� 
:���; ��+�� ��<��8��
9%� 
:���; ��+�� ��<��8��
9%� 
:���; ��+�� ��<��8��
9%� 
:���; ��+�� ��<�**����=+��� =+��� =+��� =+���     '
�� .2�� >0�'
�� .2�� >0�'
�� .2�� >0�'
�� .2�� >0�            

?���� '
@9$�. �?��
9� '�A9$�. ��A�2B	
�� �5� 

  

=%
��. CD/F/����       G��H�ID/C/���J  

  

'��AK'��AK'��AK'��AK        

 ����(�� �
���      �
���  ��4��+ ?� �A� *+ )��          /
4LM�
" �. *L+ �L����� 
L	   
L	

       /�2�+ 
" >� =�� 
�$. �����NO ��P�.   '�� Q*RS+ �	
� T;
� �$�.  �� V�*" �
���  W�

                   �L�� �*LX� >L� �'�������4L�*�� '.�*$
LY >L� ZL�!4+ &����*L�B+1 ��K � &������4�*��

&���� 
	'���	  
�  ����(��  )��  *+  ) , GLRaVs  (Grapevine leafroll associated viruses  

*   /
�
� ?� �95�      ��
���
� >+
$  ����          ?���L� '
@L9$�. >L� '�L� >[��� Q�� '�$�
@$     WL�� >L� �

&���� ���; \X7 ]��
^4;� ��
��  

**>^"
A+ Q*_M+  

Archive of SID

www.SID.ir

www.SID.ir


 ���

 �+ '��+
$   �+ .
`�� ��$*� ..�� .     
�L����� ZL�aS"  �� �.           � *L+ )�L� ���L�(�� 
L� '��L�	  

���&�   *L+ � )Grapevine virus A ,GVA (�.  /
4LM�
"   /
4L�� 
L	   /
L`�
��b1 
L	   ��7�L�

/
`�
��b1          /*+?1 
� ��<� ��*� � >�*��@�� � &�
% ����c  RT-PCR        �L$����% � �$�L� ��
L�.� 

>� ��.*01  ��&����   Zd
�+ �. 
	�� e59+ �*�H+ .��+ '�f! /�2��.*01 L��  �� &��   
L	

   *+ 3�45+ 6
7�� �.�.�� >!0
X+ �. �1 ./� .=�*� ?� g� �2^�  >7
L�   *L+ /
L4Y�.   h��54L�� 

>LL!X7 �LL�iA" =LL��� &��LL�� 6*LL$j ?� � >5LLM$ �. >LL!0
X+ .�*LL+ 
LL	 &*LLA!+ ��.�LL�  

 (reverse transcription, RT)   kBLL� �'�LL�`$? ��LL��� �LL�� �  ?��LL+)PCR (  ?� '.
84LL�� 
LL�

     '�
�� 
������ �P
R4Y� 
	��?
c1I �C �D �N �J � F    L�(�� 
L� '��L�	  *L+ )�L� #��  �

��?
c1     �P
R4Y� 
	GVA   �� '.�� �
A�  .    >L$*�$ /
L�+ �.          �
Ll4$� .�*L+ >L!X7  '.*L01 
L	

&����    '�
�� 
	I  �C  �N  � J � *+ )�� ����(�� GVA>$*�$ ?�      �*�HL+ Zd
L�+ 6
L�" 
	

 ��.�� ��iA" .    >� m*��+ >!X7   '�
�� &����F      >L$*�$ �. 
L��" >�   
L	  /
4L��        � &�
L% 
L	

 ��<� ��*� � >�*��@���.*� �
l4$� .�*+ '?��$� ?� �4AK*� ���a+ �+1 =��� n�	 �. 
+�  ?� W�

/*+?1   
	PCR �$
�  >$*�$ �.    �9$ '�	
9+ o0
� 
	 .       �L���� ?� gLP
< p�
4$qrs   >L$*�$ 

     &���� G�4M� ?� ��
<GVA    &���� ?� �t!� �    
� '���	 
	    �. *+ )�� ����(��   �49�� 

�
�*+ .*� >!0
X+ .�*+ 
	.    �l$ ?�  &��L�� >L� ��.*01   
L	 GLRaVs    � >L�*��@�� /
4L��

��*L�   �L�<�  
��u/�r  �P�.      �l$ ?� � ���.*01 GVA 
� &�
% /
4�� qq/�� �LP�.   ���.*L01 

'.*01  >aX�+  ��"    �L$.*� 
L	 .    &��L�� /
L�+ ?�        ��L���� .�*L+ 
L	GVA) CC/Iv (%   kBL� �

GLRaV-1) Nx/ID (%� �$.*� �$����%  ��49�� ���.  �./1 o��  y*�`+ 
	 �.   '.*L01 
L	*+ 

    >L!0
X+ .�*+ /
4�� �
�K  �\LL�"�4�  �s/�� ���    .*L� �LP�..     �L�(�	     >L$*�$ �Lt!� �.    
L	

GLRaV-1   � GVA    .��!" �. �GLRaV-2   � GVA  '�
�� 
������ �@�. �t!� �. � N �J � 

F     o	 �*X� *+ )�� ����(��    �� �. /
+?	
/
   ��4��. .*�� '.*01  . �+ �.     �. *+ 3�45+ 6
7�� /


�� 2�$ /��� ����   6�?� Q27 >4   �
��b1 /
4�� �.  #��c /
`�        �. 
L�
� �L�� � #�.*L01 /�2L�+  ��4�z 

�+  ��49�� &�
% /
4���$.*� ���. �� #�.*01 /�2.  

'j��'j��'j��'j��    ���� 
	���� 
	���� 
	���� 
	 : : : :/����/����/����/��������    &����&����&����&����         �*+ � �*+ � �*+ � �*+ �&����&����&����&����    |
	|
	|
	|
	 �*+ )�� ����(��  �*+ )�� ����(��  �*+ )�� ����(��  �*+ )�� ����(�� ��������&��&��&��&��     |
	 |
	 |
	 |
	*+*+*+*+        

        

Archive of SID

www.SID.ir

www.SID.ir


 ���

>+�a+>+�a+>+�a+>+�a+        

   *+ )�� ����(�� �
���   �:
< Q
< �.   
L^��a" � =�� *+ ������ �
���  ��4��+ q� 

  ]�
MY ?� �P�.    &���� ?� ��
$ 
	     &���� >� m*��+ *+ 
	      
L� '���	 
	  ��  L��  |�
L�

�+  ��
�)Little et al. 2001 .(G�4M� �
���  ���$
�� � >4��. 
^��a"  �
L�*+ 6
�" �.    
L	

. 
�$.�+ '��  .*�)Goheen 1970.( ]�
MY /�2�+  �o�f; ]�� >� >4M�/
+?  � =L��.��  oL7� 

  �+ }�% *+  ���.     '.��� ]�
MY  �@$
�+ ��   �r~�r  =L�� '�L� G��2� �P�. .   �
L���  L�� 

     �� '*�+ =�8�� ���0*" ��� �	
� �� '�f;Z��d ?� � >4����� ���2%� ��*@$� ��7 /�2�+ �	
� 

>^< �$� �	
� =S" 
	�+ ���7 ���
"  �	. )Pearson & Goheen 1988, Mannini 2003.(   

  6
7�� �. �
���  �� o[f;|���.   �@$� '*�+g+
�>^0  49��� )�� � )�� =9� =�� >�  

      �;*+ ?� �".�? /�� �8�� 
� 2+�7 >�P
%  �� )�^��  =�� 
	�)�^�� >A�0
<�.   2^L� 
	 �7
L�  

�+  ��$
+ .      �$� ���8� �*@$� 6
7�� �.>�P
%  ��          3L�8Y .�? 
L� �L$��� 2^L� 
���^��   =L��    

)Pearson & Goheen 1988 .(         �L�K � &������4LM�� WL� >L� ��.*L01 ?� �L�
$ oL[f;  L��

&����*�B+1 �+  6
$ 
� >� ��
� Grapevine leafroll associated virus, (GLRaV)  '�
�L� ?�    
L	

�  
"F  '�� ��H@+
$   �$� .  &����GLRaV-2    k�� ?� Closterovirus  &���� �     '�
�L� 
	� �

�  ��  ��   � s k��?� *+ )�� ����(�� 
� '���	 Ampelovirus��4M	  .  A�+*$*LM�
" =�!L:�# 

&���� 
	 q �u � � =M�$ e59+ ?*�	 *+ )�� ����(�� 
� '���	 )Martelli et al. 2001 .(

  &����  �� '�A��    >��+ y*$ ?� 
	   ��Y �      ��H�>�  �.
!�� �rOr~��rr ×��~�r =L�� �4+*$
$  .

�1 ]�*R� 6*$j ./� . �� �"� 
�  =^i+ =�^X7  =L��) Boscia et al. 1995, Zee et al. 1987 .(

 &����  ��      �A�$
A+ G�� >� 
	 ��$ ga4�+  �$*�       VL�*" 
�$1 ?� �Y�� � �$*�� Z��d ?� 
��" � 

W9B�  
	  G�� >��+ ga4�+ 
�
� >��$  �$*�)Hu et al. 1990.(  

&��LL�� �LL	���	 .��*LL+ ?� �
�LLM� �.  k�LL� ?� ��
LL	Vitivirus
LLP*R5+ � ) GVA(  

Grapevine Virus A    =L�� '�L� '�	
L9+ *+ )�� ����(�� �
��� 
� .GVA   �!�L�� �
L94$� 

g+�*; ?� �A� � >4��. '���� .
`���
���  rugose wood )RW (*+ �.�+  ��
� . ?� &����  ��

  '��"Flexiviridae    k�� ��" *t; �  Vitivirus �'�A�� ���.   >4L�� 
	  �
LX!$� �  ��HL�   >L�

.
LL!�����~u��×���4+*$
LL$ �  WLL� �
LL< >LL!X7�1  ./� . �LL+ =LL^i+ � WLL" � �LL�
�  

Archive of SID

www.SID.ir

www.SID.ir


 ��q

)Martelli 2001.(  

RW >;*�`+      7
� gi+ ���f; /1 �. >� =�� �$*�� 
� Q
a4$� g�
7 
���
��� ?� �>  >��1  ��

             �+ '�	
9+ ��$*�� 
� � >�
� �. ��*K >$�*4�� �. Qf4Y� � �
�� .
`��    �. � .*�   )�+ =�
�$

.�?        .��. �� �. �� '
�� 6
@�	 .     �� &����  �� 
�0
4�� �.��~�       ]�
LMY Q*LRS+ >L� �LP�. 

�+  �$?)Martelli 2001 .(  

G�� &���� ��
�.� ��� Q���4+ 
	  g+
� *+ 
	ELISA  � RT-PCR=��  .   gL�0. >L�

  &���� o� =l�c  ��(�� 
	�         �
� =�P
R4Y� � =��
M< � *� W� ?� '
�� �. *+ )�� �

RT-PCR�@�. *� ?� '?��+�  G��  �� ?� e�59" ��� �!��� �*X���
�.� � &����  
	 

�+ '.
84�� �*�2+  .*�)Fazeli et al. 1998.(  

&����  
	GLRaV-1 � GVA /��L�� ?�  �f^L7    '�L� G��2L�   �L$�)Habili et al. 2003.(  �.

Z�aS" �:
<  &����    
	  � 
� '���	�(�     � *+ )�� #��GVA  /
4�� �.         
L� /��L�� 3�45+ 
	

  /*+?1 ?� '.
84�� RT-PCR ��
�.� �$��   Zd
L�+ �. 
�$1 ?� W� �	 �^M$ =��	� � �������� � 

   ��.��  ��!" �*9� 3�45+. �(�	�  .�� #!�  � 
" '� *R"� ?� |� +�  /�21    3L�45+ 6
7�� #�.*0

� >� *+�&�� /
4�� �. TS� .�*+ |
	 =�. >� '�� �zb |
	1 ��.        

  

 ����� G�� ����� G�� ����� G�� ����� G��        

����~~~~    
�
��
�
��
�
��
�
������� #� #� #� #����&��&��&��&��     �0*+ |
	 �0*+ |
	 �0*+ |
	 �0*+ |
	����(������(������(������(�� � *+ )��  � *+ )��  � *+ )��  � *+ )�� GVA� �. � �. � �. � �. ����/��/��/��/��        

     '�� gS+ �. >7
� =�*� ?�    >Y
� ���[
� 
	  
	 *+  '�
R;       �1 � �L+1 g�!� ��� ./� . �

 G�� >� 
	*+ ?� g�2�A+�  /��
A�	 )Mackenzie et al. 1997 (   e�5L9" ��L� � h��54��

GLRaVs � GVA�.  �����RT-PCR       
�L�����  L�� �LP
R4Y� 
L	��?
c1 ?� '.
84L�� 
L�  

) Q����(  =%�� ���7 '.
84�� .�*+.  

��z�� RT-PCR one-tubeo`< �.   
	���1 �4�0��A�+ W� g+
� �4�0��A�+  ./� . �

'�� h��54�� ?� � ./>7
� =�*� 6�� ���/� 
	��?
c1 ?� W� �	 ?� �4�0��A�+ ) =l�c >��r 

��*+��A�+( ��/� �%
� ?� �4�0��A�+ PCR) X�r( �u�/r ?� �4�0��A�+  MgCl2)�r���+  ��*+( �

�/rm*�5+ ?� �4�0��A�+  ��"*_��*$ 
	 )dNTPs( )�r���+  ��*+( ���/�?� �4�0��A�+  

Archive of SID

www.SID.ir

www.SID.ir


 ��u

dithiothreitol  (DTT) ���/r?� �4�0��A�+ o�2$1  Taq DNA polymerase) ��4�0��A�+ �. �<��  (

 �r�/r �4�0��A�+  ?� o�2$1AMV reverse transcriptase=%�� ]�*P  . �����RT ]��� �r 

 �. >a�7.��>��. �4$
�  .���6
`$� =%�� . ��c ���   o�2$1 =�0
!% /.�� Q
!%RT >0*0  
	

 ]���� 
+. �. >a�7. s�
� >��. �4$  g�; � �$�� ����@$ .���PCR  Q*RS+ ��

�7
� =%�� ]�*P ��? >+
$�� Z^d '�$
+ : '��`$?�� 
� ��A��  
+.s��4$
� >��.   .���

 ]����r 
+. �>�$
� �q�4$
� >��.   ]��� .����� 
+. � >�$
� u��4$
� >��.   ]��� .���

qr� >�$
� .��4+���
�$ �`$? '�  ]�����
+. �. >a�7.  u��4$
� >��.  .���.Q*RS+  PCR 

?�*%��4A0� >���*� �
�1 �.�? �/� �P�. +1 �$� ��|2"�
� ���
+��� 6*� g��S" � >�2`" .�*+ �

=%�� ���7.  

����~~~~/1 �$����% � �
��� ������ /1 �$����% � �
��� ������ /1 �$����% � �
��� ������ /1 �$����% � �
��� ������         

    ��������  ��!" ���GLRaVs   � GVA ?�     o�f; |���. |
	 *+  /
4M�
"  /
4�� 
	   
L	

 /
`�
��b1 �&�
%  �7�� /
`�
��b1 �          Q
� �d �. ��<� ��*� � >�*��@�� � ���c     
L	��~��  ?� 

    /
�1 �Y��� 
" .�.�+ g���� >$*�$    ��.���� .  �/1 �� '�f; >$*�$   ��.��   
L	      /��L� � �%.
LR" 

    o�f; >� >�*"�$  2       
�L����� �$����% 
" =%�� ]�*PGLRaVs   � GVA     /
4L��  L�� �.     
L	

..��  ��!".  

        

`�4$`�4$`�4$`�4$>>>>        

����    ~~~~o[f; o[f; o[f; o[f;  

�(�� |�
��� o[f; *+ )�� #��/
4M�
" �.  3LL�45+ Zd
L�+ 
	 /
4L��   
L	   /
L`�
��b1

       ��*� � >�*��@�� � &�
% ����c /
`�
��b1 ��7��      �LL�.�� '�	
LL9+ �LL�<�.   ?� Dxx  �>L$*�$ 

.��!" ���  &���� >� >$*�$   �L$.*� '.*01 TS� .�*+ 
	 . .��L!"  ��  >L$*�$    /��LL� �'.*LL01 

oL�f; ��$ >�a� >$* �"�
84+ o[f; ���. 
	  �? ��� >���$.*� : 

  

-    o[f;o[f;o[f;o[f;    ���������������� 

�.  �
��� o[f; ��<� ��*� � >� *��@�� � &�
% 
	 /
4�� �*	 � �1 V����

Archive of SID

www.SID.ir

www.SID.ir


 ���

�. *+ )�� ����(��  gR% �
��  g�
7  e�59" .*^$  �  *+  
	 '.*01  ��	
�   o0
�   >�  �l$  

�+ �$���� .�. '
L+ .�.�L+ g���� �. *+'.*01 
	  ��X� 
���� >^0 �[2� ����(�� Zd
�+  �� 

 �.  ��
�6
7���L� '�	
L9+ 3�45+  .
	*+ �. ��+ g���� � �*���� �Y��� �.  �@$� '*�+ >� ��

 ��
L� ��X� )�� >��
< ����(�� ��4��. >� g�
+ 2+�7 
���� �$� � .*� e59+ g+
� �*X�  

 Q����~ �. '.
84�� .�*+ 
	��?
c1 ��z���`$? '� #�� |� �59" �*l�+ >� ?��+ e

��&�� ^(^� '���	 |
	� *+ )�� #��GVA �� �. /��  
Table 1. Oligonucleotide primers used in detection of GLRaVs and GVA in Iran by PCR 

Nucleotide sequences from 5' to 3'  
Accession 

number 

Genome 

location 
Primer  

PCR 

product 

size(bp) 

Virus  

CGA CCC CTT TAT TGT TTG AGT ATG AF195822 9996-9972   LEV1-C447  

GTT ACG GCC CTT TGT TTA TTA TGG AF195822 9575-9596  LQV1-H47 

398 

 

GLRaV-1  

 

ACG ACC GAA CGT TCT AAG TT GLAV4131 7048-7029 LR2CPV 

TGG AGT TGA TGT CCG ACA GC GLAV4131 6711-6730 LR2CPV 

337  

 

GLRaV-2 

 

CGC TAG GGC TGT GGA AGT ATT AF037268.2 10979-10999 LR3LC1 

GTT GTC CCG GGT ACC AGA TAT AF037268.2 11524-11504 LR3LC2 

542 

 

GLRaV-3 

 

CAT ACA AGC GAG TGC AAT TAC A AF039553.1 339 - 318 LR4HSP C 

ACA TTC TCC ACC TTG TGC TTT T  AF039553.1 19 - 40 LR4HSP V 

323 

 

GLRaV-4 

 

TCT CCA GAA GAC GGA CCA ATG TAA AF039552.1 298-275 LR5HSP C 

AAC ACT CTG CTT TTC TGC TGG CA AF039552.1 26-48 LR5HSP V 

275  

 

GLRaV-5 

 

CGG CAT AAG AAA AGA TGG CAC AY297819.1 7938-7958 LR9-FV 

TCA TTC ACC ACT GCT TGA AC AY297819.1 8330-8311 LR9-RC 

393 

 

GLRaV-9 
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 Q���I~) >+�.�(                        Table 1. (continued) 

AGG TCC ACG TTT GCT AAG AY244516.1 7035-7051 GVA-f 

CAT CGT CTG AGG TTT CTA AY244516.1 7272-7255 GVA-r 
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Fig. 1. Leaf rolling and interveinal reddening in a  Black variety of grapevine infected with  GLRaV-1  

from Shiraz.   
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Fig. 2. Leaf rolling and mild chlorosis in GLRaV-2 infected grapevines from Seesakht ( Kohgiluyeh – 

Boyerahmad).    
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Fig. 3. Leaf rolling and interveinal reddening in a  Black variety of grapevine infected with  GLRaV-4, -

5, -9 from Saadatshahr (Fars province).  
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Fig. 4. Shortening of internodes in a GLRaV-1 infected grapevine.    
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Fig. 5. Different sizes of berries and reduction in fruit color due to the irregular fruit ripening in a  Black 

variety of grapevine infected with GLRaV-1 and GVA from Western Azarbaijan. 
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Fig. 6. Electrophoresis pattern of RT-PCR products with GLRaV-1(right) and GVA (left) specific 

primers in two different isolates (Saadatshahr-Fars): 1. healthy grapevine; 2. S7 isolate; 3. S4 

isolate; 4. Marker. 
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Fig. 7. Electrophoresis pattern of RT-PCR products of GLRaVs infected grapevines from different 

provinces: 1. GLRaV-1 (Saadatshahr-Fars), 2.GLRaV-2   ( Kohgiluyeh – Boyerahmad  ),   3. GLRaV-4  ( 

Western Azarbaijan ),  4. GLRaV-5 (Eastern Azarbaijan),   5. GLRaV-9 (Fars),  6. Marker. 
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Fig. 8. Electrophoresis pattern of RT-PCR products from GVA infected grapevines: 1, Marker; 2, 

Positive control (Australian GVA-isolate); 3, Negative control ( DEPC-treated water ); 4, S4 

isolate of GVA (Saadatshahr); 5, S2 isolate of GVA (Saadatshahr). 

  

      >L!0
X+ .�*L+ /
4L�� �
�K 
	*+ \L�"�4�  ��� �/��� s/�� �r � ��/�� �s/��   .*L� �LP�. .

'�f;  �� ��\���" �  
	    GVA+GLRa-1 GVA+GLRa-2 � 4+5+9 GLRa- 
�  �� �  N�/I � 

x� ./��.*01 �. �� o��  ��49�� \�"�" >� �P�.  6�*" 
	(mixed infection) *L+     '.*L01 
L	

��4��. >!0
X+ .�*+ 
	 /
4M�
".  

 Q����~ ��.*01 �P �. � /���� /
4�� ��K ?� '�� ��
+?1 /
	
�� .��!"  >� GLRaVs   �

GVA��  &
��$ p�
4/*+?1   RT-PCR  
Table 2. Number of tested grapevine samples and % GLRaVs and GVA infection in four Iranian 

provinces, based on RT-PCR results  

 

Kohgiluyeh – 
Boyerahmad        

        
Fars W. Azarbaijan E. Azarbaijan        Provinces 

9.48% 7.2% 8.86% 8.42% GLRaV-1 infected samples 

6% 4.1% 4.43% 3.15% GLRaV-2 infected samples 
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 Q���C~) >+�.�(                        Table 2. (continued) 

0 0 0 0  GLRaV-3 infected samples 

3.44% 2.9% 2.53% 3.15% GLRaV-4 infected samples 

4.31% 2.9% 3.16% 4.21% GLRaV-5 infected samples 

2.58% 2.5% 0 0 GLRaV-9 infected samples 

15.51% 14.1%  8.86% 13.68% GVA infected samples 

4.31% 5% 5.69% 6.31% 
GVA + GLRaV-1 infected 
samples 

0 2.5% 1.89% 0 
GVA + GLRaV-2 infected 
samples 

0 1.6% 0 0 
GLRaV 4+5+ 9 infected 
samples 

116 240 158 95 Total number of samples 

53 103 56 37 
Total number of  infected 
samples 

19.82% 21.66% 16.45% 20% % GVA infection 

30.17% 28.75% 26.58% 25.26% % GLRaVs infection 
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Fig. 9. Rate of GLRaVs infection in different grapevine cultivars.    
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Fig. 10 . Rate of GVA infection in different grapevine cultivars in four Iranian provinces.        
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