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Efficiency of  serological  techniques for detecting single & multiple infections of  major 

potato viruses in the seed  production system 
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 3\�# #��� E�[):���� .(        

:��� ��98��8 ��`�a� 5�!/$ �# ��8 w+� ^�H8
�!  ��#��$ 9� ��U'! 

	  �# ������ 

	

 �� r�,&! K
X�� F�� �.�!/ r�,&! WJ
.! /� "�\ 
��$  
Table 1. Mean optical densities (OD) of potato samples suspected for virus infection in 

various potato cultivars collected from different regions 

  

 5�!/$ )
���� ����� #��! 5
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�� h�8 �� �)��%�/�S)�g#��!  ( �)���� h�8 �# 9�%�) �#��!  ( � )���� h�8 9� 9�

%��/T)#��! �� ( 9���8#�# 5
'8 ��#��$ )���� h�8  ) :���S( 9U��
4 �# �%�T) �Q 

#��! (/� ���8#��8 5
'8 ����� #��! 

������ 9� ��#��$ �5
	
�� ^ . ��� ����%�� 5
	
�� /� 

��$ 
���# ����� #��! "#��$ � )���� �� 9� "#
� ��#%Q�  ��! 

���#��$ 
���# 
�8$ 

 9� �8#�� ������%��#�� )���� �# /� Y=
4 � ��! 

���#��$ /� .  

�`�a� �# 
�8$ ��8 w+� >�\ � "�\ ����� 

������ 9� "#��$ 5
	
�� #��I(
Number of plants infected with tested viruses and their optical densities in ELISA

 ر��ما

Cultivars 

��$ F�� Y@!  

Place of 

collection  

5
	
��#��I( 

  Number 

of plants  
  PLRV     

PVY 
  

PVS

       #��I(  
Number 

��8 w+� 5�`�!  

OD 

#��I(  
Number 

��8 w+� 5�`�!  

OD  
#��I(  

Number 

Clone 69 Karaj 15 2  0.310  7 0.580  5  

Aracy karaj 10  2 0.265 6 0.435 2 

Sante Karaj  4         1 

Olimpia Karaj  13 1 0.365 6 0.530 2 

Banaba Karaj  14    7 0.560 4 

Boren Karaj  8 2 0.290 2 0.440 2 

Kenebek Karaj  4         1 

Agria Karaj  18 1 0.360 7 0.460 4 
Milva Karaj  7 1 0.310 2 0.350 2 
Desire Hamedan 16 1 0.300  5 0.530 5 

Lady 

Roseta 

Hamedan  11 1 0.420 6 0.570 1 

Konkord Hamedan  8 1 0.290 1 0.410 3 
Marfona Hamedan  5 1 0.320 1 0.380 3 

Kenebek Hamedan 7     2 0.360 1 

Kenebek Ardebil 10 1 0.370 4 0.390 2 

N. Control    1 0.066 1 0.072 1 
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���#��$ ��0X 

������ �# �� �.�!/E��  �5���	 �

 3�� "�!$ 3�# 9� ���
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� "���	 PVA ^��,�� � #�� 

 ������  ���(PLRV 
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'�� ��
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�PVA #��! WJ
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?�X# ���U( 9� �	 �# 

98��8 )���� 9� 
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	 ��� �# ��� �8#�# 5
'8 ��#��$ D�
!/$ #NCM-ELISA ��
,8 

�	 �# #�� >�
1,! ���U( . :�� ���U( �#� 9� 98��8 PVA � � 9� 98��8 PVY K�# ���U( �# �s 
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Table 2. Number of potato plants with single and multiple infections as tested by DAS-ELISA 

and NCM-ELISA 

 

 

��#��$ h�8  
Type of infection 

)����  
virus 

"#��$ 5
	
�� #��I(  
Number of plants infected 

  DAS-ELISA NCM-

ELISA 

 
"#
� ��#��$ 

Single infection 

PVA 17 21 

 PVY 21 17 

 PVS 11 13 

 
 

8
� �#  ��! ��#��$ 9  
Double infection 

PVA , PVY 17 18 

 PVA , PVS 15 13 

 PVY , PVS 8 4 

 PLRV , PVA 5 2 

 PLRV , PVY 4 3 

 PLRV , PVS 0 0 

98
� 9�  ��! ��#��$ 
Triple infection 

PLRV, PVY , PVA 3 1 

 PLRV , PVS ,PVA 1 2 

 PVS, PVY, PVA 2 2 

98
� �
�V  ��! ��#��$ 
Quadruple infection 

PLRV,PVS,PVY,PVA 

 
1 0 

F�� 
Total 

 
105 96 
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���  

9'�\ 5��# 5
	
�� /� �	
�� #��! 
�9U���J 9� �#�� ��#��B�� ���B ����
� /�  �� ��� ^

 )���� 3-8��(PVY �#�� TQ/T "�
o7 3X� 
� �	
�� 3L
� K�� �T : � �.� ��
�
.\ 

)YU\�.(  ��9'�\ 5��# 5
	
�� /� 
������ %�&'( 
��� "���� ��� ^ 
� /� �,�� �a��I! 9� 

�/T � �8��# 5/� K��  �C�!  �
.! ����  ��$ "
�� 9� �,-�
08 98��8  3\�#��  ��
4 �# �\
�

 9� DAS-ELISA ��#���8 �� 3���
X ^. ��98
&�� Y4��! �# 9� 3�� ��
4 �# ^ 97�`! � ��  �# ��

� �+� ����8 *,-� �� �.�!/ ��� *�,-	 ����� 
#
�/ �	
�� 98��8 #��I( 
� 9� DAS-ELISA  

 /� �	
�� 3L
� 3�#��@! K�7 � }�J �� /� 5$ 5#�� ��+R ���f( � a
� 3��
-4 3�7 9�

�! 
�!$ �
� � 3��X 5�/�� �"#
� �
�-� ��� �H�# }�J �\
�. 

  

  Tissue(g)            0.05                      0.1              0.2 

      Dilution     1:10              1:5                         1: 1 

            

 
 

  YU\��    )���� %�&'( PVY  ��              9Zu	
�� 3ZL
� YX��Z4 ��#
Z?! /� "#
1,Z�� 
� �.�!/    5��# 

Z	

9'�\  ��� �# 
�NCM-ELISA. 
Fig 1. Diagnosis of Potato Virus Y with minimum plant tissue of in vitro plantlets using NCM-ELISA 

technique. 
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