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Serological and molecular detection and prevalence of Potato virus A (PVA) in Kerman 

province 
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[+$�  
.(Bartels 1971, Valkonen et al. 1995)����  Kg	
��-�� 0�� J/" 
	  (Microplants) , � ���

(�$ �/�"0�/��
!$� X�0�
'* ��f�� ~��/�
�� 0� -��[� ��� *�+*. u$ � ��
$��  

(SASA)�: <.
[+$� .Kg	
��-�� ��� )� �� K� ?�
� ?'* O��P 0� ��d!�0� j9 
	 =�+$U9 
	 �
2 �h" 
�� ���: <.�. 2
p+�� ?���9 �
5 ZH * ����.�� K�F�� �^"
* ���Fi 
	.  

  
DDDD����     2
p+�� 2
p+�� 2
p+�� 2
p+��PVAK+: u$ � K+: u$ � K+: u$ � K+: u$ �         

 0� K� � �
�H K+: (Sulzer) Myzus persicae�Glover Aphis gossypii �Scopoli A. fabae � 
Koch A. craccivora��.�� <.
[+$� ����� ��� 2
p+�� ?�� .K+:   <��� u$ � 
	<�'5  ~$
/:

 )���� <
8'��. X0��
'* <�!'��.))
�� $� �+*. X
eV (���: ~�
$
/: .K+: ���  
	K�  �� (����
K� � X��  T�* X
	(Brassica oleifera L.) ~m
�4" ��* �(Cucurbita pepo L. cv. Peto Seed) �

 Ue
�(Vicia faba L) Kf� � � (Medicago sativa L. cv. Bami)����.����d=� . K��� � J/" K� 
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~/�* K+: ������ 0� X�
N X
	  X
�	����. <�: ~�
$
/: X
	R
�-�" X�� �� ��
� )  X
	
j[e �. Se�� T�
$ ��d!� ���: 
	� K�
&�� �. � � X
	. X�� �� �-��� ) "0V Y
f�� 0� j9 

.���� 
��V ��. �V Y�N 0� )
/��P� � )
�-�" )
	
��Bk 0� j9 T�
$ K+: �� Kp�e. Z� K�FE��� 
(aquisition access period) K� <. �V ) � � <
�� ���� PVA �. CkK� � X�� �� ���!�   X
	


	� ���� �
�H K�5�" �. ) 4"
$ Te� ) � � T�
$ ���: .K� �  
� K�
&�� �. 
	X
". ºCR±aR 
 ?� P� �Dk��k�\�. � X����8�   0� j9Bk�Bs�-�}� ) "0V 
� TmUN � �� 0� ��� 0��  

���: ��
�0��.  
  

Kf�+�Kf�+�Kf�+�Kf�+�        
q��q��q��q������ ����� TmUN� %�&'�  ����� TmUN� %�&'�  ����� TmUN� %�&'�  ����� TmUN� %�&'�         

����� Y
�� )
�" 0� (�$ OP
/" Y
�� (�
i ����� �K��
b" .� " X
	 �/�"0  )
+$� �
;
�� )
"�;  �
$�K� �� 
	 ���. TmUN XPVA�: <.�. %�&'�  . ��$.�� � ?���� OP
/"

)K�} ��0(� (���+� s/as  %  �Q/Cs  %����� ��� K� ��. �V �. K!��
5 �. ���.�. )
'� �� 
 
�/� ��. �V )�-�" ?�
� Kpb/"`��.�� K6$
h" �\ �.  . , �f" �.D/Ck % 0�K� �� 
	 S�� X

 ��. � <. �V � ;F" ����� K� �)
+$� ,��-" 0� <�: X��V)2���B .(K� � �.  K� up� K; ��
	
PVA �: <�	
'" q�[] l�m�0 " � .�0 T�UN ���. � <. �V )^!: B( .K� � �.  K; ��
	

 
�$���� ��
$ 
�  (;�" ��. �V(�$ �/�"0. � r�
[+" TmUN ?:�. . �� . 2
d" )� /N K� 
��. �V �. ^"
: | �&" X
	 PVA �PVXc�� �  K�:
5 �. � ^=:�� � lH ; �
�4� 
	

c�� �" <�	
'" �8+] $ T�UN �
	 K� � � �: ��. � K� � ; 
	.  
 0� �\ �. <. .��5 ��/g�	K� �� 
	����� ?[� K� | �&" r� \ K�   X
	PVX+PVS �

PVY+PVA �PVY+PVX �PVA+PVX� PVA+PLRV��.�. )
'� ��. �V  . �+�* K!/��  <�UN K�
 0� �\ �. Z� 0�K� �� 
	 ����� K$ 0� �6�*�� K� -�� PVA+PVX+PVS� PVA+PVX+PVY 
� 
����� �
�H K� PVA+ PVY+PVX+PVS��. � <. �V. 
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2��� B������ I/;��9  (�$ 
	  �. �/�"0K� �� 
	 ,��-" �. TmUN �
5 X(�$ �/�"0 
2
$ ~P �. )
"�; )
+$�  X
	BCDB�BCDC    ) "0V 0� <.
[+$� 
�    DAS-ELISA        

Table 1. Occurrence of potato viruses on symptomatic plant samples collected from fields in 

different regions of Kerman Province during 2002 to 2004 using DAS-ELISA test 

 

  DAS-ELISAa  
Region Fields surveyedc PVA PVX PVY PVM PVV PVS PLRV Unknown 
Bardsir 

(Lalezar) 

301 34.6b 26.8 7.2 0.8 0.8 12.4 0 7 

Jiroft 162 24.4 4.6 9.3 0 0 8.8 6.7 35.5 
Baft (Soghan) 51 9 0 0 0 0 0 0 91 
Joopar 77 23 5.8 0 0 0 0 0 65 
Kerman 65 14 6 8 0 0 2 0 60.2 

 

aDouble antibody sandwich enzyme-linked immunosorbent assay. bpercent plants infected. 

PVA (Potato virus A), PVX (Potato virus X), PVY (Potato virus Y), PVM (Potato virus M), 

PVV (Potato virus V), PVS (Potato virus S) and PLRV (Potato leaf roll virus).cNumber of 

fields surveyed. 

  
tttt����    <��f�0 I/*��<��f�0 I/*��<��f�0 I/*��<��f�0 I/*��    ��9 X���9 X���9 X���9 X�    0��"0��"0��"0��"        

 0�K� �� 
	 K� <. �V PVA�  PVY 
� .���� ($
/" Zh" )
	
�� �� ����d!� 0� ���
 ) "0V PCR�\
3+]� 
	��0
iV 0� <.
[+$� 
� � PVA�$��� .� " �/+��� ���e  . ^\
5 _�
+�

.��5 �. � K�be K* .�. )
'� bpBkQR�: ��d!�   . K� <. �V K� �� �. K* ��
5 �.PVY � 
��.�8� ��d!� X� K�be ��	 T�
$ K� �� .) "0V ��� �.��6��p� <0���� K� �N�� �� 3h"  

bp QaR K� <. �V K� �� �. -�� PVA �. ��� ���.����d!� K� �� 
	T�
$ X��� �'� ��d!� K�be � 
)^=: a.(  
��������%�
] %�
] %�
] %�
]      0
$ 0
$ 0
$ 0
$ # ���$ � # ���$ � # ���$ � # ���$ ���������������������        

  �. tF� ?64�aQk �. tF� K� �+" �
� aDk�+" �
�  (A260/A280) ������ %�
] <. "V 
�R/B ��.� ]�� �� ] 
+64� � �] K��. 0� ����� <. "V K* ?$� )V ��6" K* �: ����� 

?$� .  
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 ^!:B� �. TmUN (�$ �/�"0 V Y
e�� X
	 � 
���; K� <. �V 
��0 PVA.  

Fig 1: Symptoms of PVA on Agria & Cosima varieties of potato. 

(Ac�6�� )�: �:�� T�UN   �. q�[] .�0 � 
	(�$ �/�"0 K� <. �V 
���V Te� PVA  
(Bc�6�� )�: �:�� T�UN   �. q�[] Z�m�0 " � 
	(�$ �/�"0 K� <. �V 
��0 * Te� PVA        

A) Vein clearing & mild yellowing symptoms in PVA infected leaves of Agria variety. 
B) Vein clearing & mild mosaic symptoms in PVA infected leaves of Cosima variety.  

  

  
 ^=:a �  2 3h" 0� ���+=�� 0� ^\
5 _�
+�PCR 0�
�V 2# �. B. % M  :�8�
'�� l	�� B � s� 

K� �� . �V 
	 K� <PVA� l	�� a��[/" K� �� � l	�� C� K� <. �V K� �� PVY.  
Fig. 2. Results of electrophoresis of PCR products in 1% agarose gel. Lane M, size marker (1 Kb ladder, 

Fermentas); lanes 1 & 4, PVA-infected samples; lane 2, negative control; lane 3, PVY-infected 

sample.  
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�+�V �
�N ��i �-��� ) "0V 
� <�"V ?$�� Y�$ <0���� T�p+4" �: ��� . ��� ) "0V ��� �.
K� <. �V <
�� 0� <�: K��� <�
3NPVA ?e�
� B:BaD�+�V � K��N <�: K��� Y�$PVA?e� 
�  

RBa: B?��� Y
f�� I/*�� .  
xxxx���� �e��+�� 
��
�-�"  �e��+�� 
��
�-�"  �e��+�� 
��
�-�"  �e��+�� 
��
�-�" PVY �  �  �  � PVA
��V TmUN � 
��V TmUN � 
��V TmUN � 
��V TmUN �         

K� � ��� 0� 	K� � 
�/� <�: �$��� �	
�� X
  X
	  
S. nigrum �P. floridana �D. metel � C. annuum �Petunia violacea �e��+�� 
��
�-�" )� /N K�  

���: <.�. %�&'� ($
/" ����� �. ���  .����� PVA ^"
: ~�mUN .
f�� �N
� <� ��.�.
����� K!��
5 �. ���.�� q�[] r� \ K� 
���6�� )�: �:�� PVY (6$ <
�� ���	 �. 
K!� .
f�� � ���: �/:�� c�6�� r� \ K� ��mUN 0��� �: Z����!� X
	 . <
�� �.

 <.�9 ?'9 Z$��N)P. floridana ( �����PVAK!� .
f�� (6$   )V 2
6�. K� � <0��!� X
	
 ^�
p" �. <
�� ��� I/*�� 
"� ��: 
���� �. Z�m�0 "PVY ��� �/:�� c�6�� r� \ K� 

 ��!:. �� �	
J�  
���� . 2����. TmUN -�� �e��+�� X
��
�-�" ��
$ .� " �.a <�: j!�/" 
?$�. 

��������    )
�-�" �����)
�-�" �����)
�-�" �����)
�-�" �����    ����� ���6P 
	����� ���6P 
	����� ���6P 
	����� ���6P 
	        

 ������ ���6P 
��
�-�" ����� � J/" K�BQC ?��� ���e K��
b" .� " �	
�� K� �� 
)2���C .(�-�}� ) "0V _�
+� �
$� ����/9 ����] x
� 0�	 
�[�N �.  �YU$�
��� ��

K��$ �-"�e    t
+�V �Z:�� ^� �K��] �?$�9 Z$��N �-��
� ?'9 Zg�9 � <� �
� �<.�9  ����h\
 K� ��. �VPVA�'� <.�. %�&'� .  �� )
	
�� ��� .� " �. �+'��� �� * S�
" 0� ^\
5 _�
+�

�� NN N. tabacum L. cv. Samsun. � �[/" -��  . X
	 ) "0V0� ^\
5 _�
+� 
"�DAS-ELISA 
� TBIA X
	 K� � 0� �]�� K* .�. )
'� q�N K��$ 0�	  <��  <
��� ��[$ TmUN 
� x
/[$�

q�[] Z�m�0 " 0� K�\
5 _�
+� ��� �/+4	 <. �V ����� ��� K� �/:�� c�6�� 
� <���	 
K�
" ��0 � �+'���  PCR. � �[/" 
��V .� " �..  
��������  ��
$
/: ��
$
/: ��
$
/: ��
$
/:PVA(�$ 0� <.
[+$� 
� (�$ 0� <.
[+$� 
� (�$ 0� <.
[+$� 
� (�$ 0� <.
[+$� 
�      �/�"0 �/�"0 �/�"0 �/�"0Aquila    )))) K���. K���. K���. K���.A6((((        

�� ����� ���  �� T�UN 0��� �
$�(�$ �/�"0 K���.  A6�: �m
$
/: . �b�h" u���:
� � � 
". K��� 0���: <.�. %�&'� �w�" <
�� ��� �. <�: .
f�� T�UN , � 0��� �. � 

". �. K!�� b�  CR�Ck  K��. �+�
$ � .��� BaRkk  j* � ���6P � �� PVA �. ���  <
��   
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2���a� ����� �. Z�![� ?�� 
��V T�UN � �e��+�� 
��
�-�"    PVA    �PVY  
Table 2. Differential hosts and symptoms of PVA and PVY 

TmUN �. ����� 

PVY 

TmUN �. ����� 
PVA 

Plant species 

SVC, NLL MVC Datura metel L.  
SVC, S MM Solanum nigrum L.  

LI N Capsicum annuum L.  
LI N Petunia violacea Lindl  

VC, LD, S NLL, M Physalis floridana Rybd.  
LD = leaf distortion, LI= latent infection, M = mosaic, MM = mild mosaic, MVC = mild vein 

clearing, N = non-infected, NLL = necrotic local lesion, S = systemic, SVC = severe vein 

clearing, VC = vein clearing, 

  
2���C�q�N I/*��   ,��-" �. . � " 0�	 X
	(�$ �/�"0 K� ?64� )
"�* PVA <.
[+$� 
� 

 ) "0V 0�DAS-ELISA  
Table 3. Reaction of weed species against PVA collected from potato fields in Kerman 

Province using DAS-ELISA test 

^h" S�� 
X��V)(Location  

?64� ��. �V 
K� PVA 

Y
� �$�
� 

Persian name)(  
K� � � j/�  

)Genus, species(  

���$.�� �)
"�* ?����  
J, K, B  

0/13a ���] x
�  Amaranthus retroflexus.L 

�
9 � � ?�
�  
JO, BA 

0/5 ���/9 Malva parlviflora L. 

)
"�* ���$.��  
K, B 

0/18 YU$�
���  Cyperus rotundus L. 

�� � )
"�* ���$.
?����  
J, K, B 

3/7 K��$ ��[$ <��  Chenopodium album L. 

��$.�� �?�
�   
BA, B 

0/14  <�� K��$ -"�e  C. amaranticolor Coste & 

Reynier 

��$.�� �?�
�   
BA, B  

2/8 x
/[$�  Spinacia oleracea L. 
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 2�����) K"�.�(                         Table 3. (continued)   

��$.��  
B 

0/20 Z:��  Rumex sp. 

?����� ?�
�   
BA, J 

0/18 t
+�V ?$�9  Heliotropium sp. 

��$.��� �
9 �  

JO, B 

0/16 K��]  Portulaca oleracea L. 

?�
�� )
"�*  
BA, K 

0/5 ^� -��
�  Orobanche aegyptiaca 

Pers. 

 � )
"�*� ��$.��?�
�  
B, K, BA  

0/19 Z$��N ?'9 <.�9  Physalis floridana (Rydb.) 

��$.��  
B 

0/8 <� �
�  Datura stramonium L. 

 )
"�*���$.���?�
�   
B, K, BA 

0/12 Zg�9 ����h\  Convolvolus arvensis L. 

 
a Number of infected plants / total number of weeds plant) ^* .���� K� <. �V )
	
��.����

0�	 X
�[�N ( 

J=Jiroft, B=Bardsir, K=kerman, BA=Baft, JO=Joopare 
 

��.�� Z��+4�$ .��$� r
6w� K�  -�� �-��� ) "0V K��$� K� ��. �V . 2�+/* �b�h" u���: �.
<�:� 
". 
� aa�+�
$ K��.   � .���BQ � ��
/:�� ?N
$ D 
� �!��
� ?N
$ CkCkk j* � 

 X
	 �"} u$ � <�: ��"
� � �Dkk r�� Plant star)  ��
>�* ?]
$Osram(�� ���  ?:F� 0
Q�R0�� �c�� �. Z����!� ��y " K!� T�UN 
�/�   ��.�� �	
� <
�� ��� 
	)^!:  
	C .(  
��������     2
p+�� 2
p+�� 2
p+�� 2
p+��PVA    K+: 
�K+: 
�K+: 
�K+: 
�        

K+: )
�"0�  ���+'��  (���� K� Kf� � <
�$ K+: �  �	-6$ K+: �<�: �$��� 
	)C/CC (
2
p+�� �\�. ���+�;�)C/C (��.�. )
'� �� . 2
p+�� )�-�"PVA K+: u$ �  K6/9 K+: � Ue
� <
�$

 (���� K� -��Q/Q � Bk�: ����� �\ �. .  
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^!:C�(�$ K� � I/*��   K���. �/�"0A6 0� ��� K�
" ��0
�  .PVA  
Fig 3: Reaction of A6 hybrid plants after mechanical inoculation by PVA. 

A :(�$ K� � �. �/:�� c�6�� T�UN  K���. �/�"0A6 K�
" ��0  
�PVA 
". �. CR �Ck K��. 
�+�
$  
� �.���BaRkk � ���6P � � j* � Bk 0� j9 0�� K�
" ��0 .  

B :(�$ �� �� Z����!� ~�y " X
	 K!� 0���  K���. �/�"0A6 K�
" ��0
�  PVA 
". �. aa 
� 
aR�+�
$ K��.  � .���BQ � ��
/:�� ?N
$ D 
� �!��
� ?N
$ CkCkk j9 � �� � j* � 
0�R��  0� 0K�
" ��0.  

A: Vein clearing on A6 hybrid leaves at 30-35ºC & 12500 lux, 10 days after mechanical inoculation of 

PVA. 

B: Necrotic local lesion on A6 hybrid leaves at 22-25ºC,16h light-8h dark, & 30300 lux, 5-6 days after 

mechanical inoculation by PVA. 

 

�h��h��h��h�        
�" )
'� O�ph� ��� 0� ^\
5 _�
+� K* �	.  PVA ?:
* OP
/" Y
�� �.(�$ �/�"0 )
+$� 

.��. , �: )
"�* .�" �J/�  <�"V ?$�� _�
+� K� K� � 
�  OP
/" �. <�: ?'; Y
e�� �+'�� �$�
)
+$� q�+&"� K� PVA�" �
45  �/:
�.  

(�$ Y
e�� �+'�� �" ?'; )
+$� q�+&" OP
/" �. K; �/�"0  � ?� "
�. �
���V ����:
 K� ��. �V T�UN K; ��. � 
��0 ;PVA �� �+'�� �(;�" ��. �V � 
��0 ; Te� �� �+'�� 

�: <�	
'" 
���V Te� .K� �� 
	 � TmUN �
5 XK� �� 
	 K� <. �V XPVA K�} Kpb/" �. �+'�� 
����.�� <�	
'" ��$.����0 . ��� K� ?64� ��. �V I��-�� ��
�+5� ?�N ��
$ � �����
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 ^6e 2
$ <�: ��� � X
	 <�i 0� Kpb/" ��� )�0��
'* �+'�� K* ?$� )V <�: �*� X
	 �����
�" <.
[+$� ��!" � P K� . ] �/�
�� . X
	 K� �0� X.����(�$ �/�"0 K6: TmUN X���. 

�+�V 0� Z� ��	 K� ?64� �$���� Y�$ ��.��� )
'� �'/*�� <.
[+$� .� " 
	 .�
: )V ^��. �
 <�//* <. �V 
�$���� ��
$ . ��(�$ �/�"0 .� " . 6�* K� | ��" ^"� N 
� � 
	��m���� �

�:
� <��i � �m�Fi.  
 ��� . � " � *F" ����� K� �
w X
��
�-�" .� " �. ��
NUP� ) /* 
� K!/�� K� K� � 
�

��-" �. . � " )
	
�� K��* 0� ��.�� ��$ K��
b" ��� �. ^��. ���	 K� ��:
�(�$ ,  �/�"0
K� �� ��.
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Summary 

 

SEROLOGICAL AND MOLECULAR DETECTION AND PREVALENCE OF 

POTATO VIRUS A (PVA) IN KERMAN PROVINCE 

 

J. A. R. RAMAZANI, H. MASSUMI*, J. HEYDARNEJAD, A. HOSSEINI- POUR and 

M. SHAABANIAN 

Department of Plant Protection, College of Agriculture, Shahid Bahonar University  of 

Kerman, Kerman, Iran 

 

Recevied  30. 12. 2005   Accepted 17. 5. 2007 

 

Main potato growing areas were surveyed for the relative incidence of Potato virus A 

(PVA) in Kerman province, during April 2002 through September 2004. Totally 656 samples 

showing virus symptoms were collected and tested by DAS-ELISA using a PVA polyclonal 

antiserum. The results showed that PVA is widely distributed and the percentage of PVA- 

infected plant samples was between 9 and 62.8. The virus was propagated in Nicotiana 

tabacum L. cv. Samsun NN and partially purified. This preparation was injected into a rabbit. 

The dilution of 1/512 of obtained antiserum reacted with PVA infected plant sap in indirect 

ELISA. Five plant species were identified to differentiate PVA from PVY.  In RT-PCR, the 

main segment (1065bp) of coat protein (CP) gene was amplified using specific primers.   

 

Keywords: Potato, PVA, RT-PCR, Natural hosts, Kerman 

See Persian text for figures (Pages: ����� )  
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