
                                                                                                                             ����� ���	
�          ���
��
�  

                                                                                                                        ��� ��� ���	� �� ������ ����  

 

 �������� �	
� �
�� ��
�� ����)BWYV ( � ���� � ����
� �� �� ���!" �
 

#$%% �&'�( )%*$�
( �+ ���� 
	 �, �"� �-.�$ /�0��1 ))CP(*  
  

'%
�) 
2
��
23
����4 �5� 6���(%73 � /
8" 9:"�;  

� �  ���� ��!
!"# $%� &'��# ���() 
*�+,��
� ��!
!"# -./�0 �
��
� 
/�1�  

2 � '3� ��4(5'67
0'�� �8'� �
09/' 6� 
*�+,��
� ���� ��3���() ��*(5'6 �'�(
:&'��# �  

)<����6 =���# :<(�?�6�' �@A2B��C: =���# D :&��� ����(  

/�%9�  

F
 �6 G�/ A� ��@AH� I�J�	K0 A@2 ��� -5�	5
 � LM9J �� -K5���6�3 +0�N &�� O�� ��� 3��P5 � LQ ���� ' � &�R/�S &�R/' �6 3'� T9

U	� ���� 6���� .��  �/' &�03� W�S��/�P
 -PS �'C�� R���
 � ���P�
�� 7#6�: -5�.	� X# '� 5G4 )Y�ZR['
 �J
- ��\#�S� �� �� (@] 

Y�6�� -5�	5 �� �6�Z#
 '�'6�  <?^0 $1Q'�56��� .S�5�
+ S�PS�0
 &�(5 ��1�6 
�6�S� 7�' -5�	5 �� -�  ���� 6�3� ��_
 �1N��1`a 

)BWYV (3' b1� �S�:��� �� 6�� .�6�	5 3�/� �
W�S��P
 !�# ��
-#�� c ���  LS�/d/�# -R� +?/ ���� �K10 -� �
S�# LM9J O�?�� 
1��� �6 

LN� IC1 ��1N��1`a 6�3� O�?�� �6 '+�Q  LN�Otsubu� 6�3� O�?�� � LQ ���� �6 G6�[ e/
� � 5
+ 6�3� O�?�� ���� �6 �-K5� 5'�	�
 

6���� .8�5
\#��: &W -
�: 7(�
 )CP( ����3�_� ��� Y�ZR['
 ^P#
S�# -� �K10 � �
 6��8 G�F -� �f5 6��0 -ghN �]iH <e� 6�� 3���� .j��R5 

kY�8 3' 7

g# l(!5 ���"# ��ghN -� m	) L�+5� 
��� Sma I �#
�� ��11Q �6�S�
 -5�	5 �� �� BWYV 6�� .S�5�
S'�# +
  ���&�(5 ��1�6  6���

i/Ao  �#p/AA  �Y�6 <��?�#�\�Q�5
�� � �6
'�� 7�- ��� '�5'�
 6�� .�R	Q� 7� �
�R(� 7<��?� #�# -�
 q]/A2  �Ar  �Y�6 ��'���' -�S�R
�
� 

)L40020 ('�� ���.5'�� -� FL1 )X13063 (g#

6�� 7�� .  �/' ��'3��?# <[�6
�  B���NJ '���- ��� '�5'�
 BWYV 3 �6 -��.!# ���� �
 L

�5�� .'�7 S�'
7 B�'+� 3' ��6�S
 s�'+0 �-K5� �� BWYV � g#

7 S'�#
  &WCP '���-��� � -K5�&� �6 '�&'� 0
 ���� . 

/+�� ��< :.%��: ��6�3  ��� ��_
 �1N��1`a� � �-K5�W�S��/�� <��5�� �'6��� &'6���� � $1Q'� K53
�� '� �:
 3'�0.  

  
Incidence of Beet western yellows virus (BWYV) in alfalfa fields of Lorestan and  

Ilam provinces (West Iran) and its taxonomical place using coat protein gene 

 

SH. FARZADFAR����
1
, R. POURRAHIM

1
 and M. MALEKI

2
 

1- Iranian Research Institute of Plant Protection, Tehran, Iran; 2- Islamic Azad University,  
Faculty of agriculture, Varamin - Pishva branch, Iran 

 

Abstract 
During 2011 and 2012, a total of 932 alfalfa leaf samples with yellows, reddening, necrosis and stunting were collected from Lorestan 

and Ilam provinces. Samples were tested by tissue blot immuno assay (TBIA) using 5G4 monoclonal antibody (a broad spectrum antibody 

against wide range of legume infecting luteoviruses) in which 35% of random leaf samples showed positive reaction. Molecular analysis 

confirmed the infection of samples by Beet western yellows virus-BWYV (Polerovirus genus). Inoculation tests using green peach aphids 

(Myzus persicae) induced vein clearing in sugar beet cv. IC1, vein yellowing in canola (cultivar Otsubu), stunting in white mustard and 

severe vein yellowing in alfalfa cv. Hamedani. A DNA fragment with the expected length of 560 bp corresponding to BWYV coat protein 

(CP) gene was amplified. PCR-RFLP analysis using Sma I also revealed BWYV specific profile for the studied isolates. The identity of 

BWYV-CP gene was 98.6 to 99.4 %.among the Iranian isolates at nt levels The lowest and highest sequence identities were 92.5 % and 97 % 

with isolates from Italy (L40020) and FL1 (X13063) from France, respectively. Phylogenetic tree using NJ method showed that Iranian 

BWYV isolates clustered into two subgroups. This is the first report of BWYV occurrence in alfalfa fields in Iran and their CP nucleotide 

sequences. 
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Table 1. Name and sequence of primers that were used for detection of Luteoviruses 

����3�_�  
Primers 

S'�#
 ��3�_�  
Primer Sequence 

�3'�5' G�Z"0 )<e�3��(  
Product size (bp) 

U?10  
Reference 

Lut-F S1 5’-GCTCTAGAATTGTTAATGARTACGGTCG-3’ 
600 Abraham et al. (2008) 

Lut-R AS3 5’-CACGCGTCIACCTATTTIGGRTTITG-3’ 

BWYV-CPF 5’-ATGAATACGGTCGTGGGTAGAAG-3′ 
562 Stevens et al. (2005) 

BWYV-CPR- 5′-CCAGCTATCGATGAAGAACCATTG-3’ 

  
L��1 ;Q ��Z%(0 
S'�# ��� &W \#��:
7 (��:
 BWYV 6���0 �6 m5�� &W -Q �6 '�7 !"#
v 6��0 �!0�-. �'�N -R��� �5'  

Table 2. Isolates which their coat protein sequences were used in this study 

Reference Accession No. Source/Host Country Isolate/Strain 

de Miranda et al. 1995 L39969 B. napus England BWYV1-Isolate 3a2 

de Miranda et al. 1995 L39970 B. napus England BWYV2-Isolate 3b 

de Miranda et al. 1995 L39973 B. oleracea England BWYV1-Isolate 6A 

de Miranda et al. 1995 L39986 B. oleracea England BWYV1-Isolate 5A 

de Miranda et al. 1995 L39967 B. napus France BWYV2-Isolate 2B 

de Miranda et al. 1995 L40016 Beta vulgaris France BWYV-CP 

de Miranda et al. 1995 X13063 Lactuca sativus France BWYV-FL1 

de Miranda et al. 1995 L40019 B. vulgaris Italy BWYV-CP 

de Miranda et al. 1995 L39977 B. vulgaris Italy BWYV1-Isolate 12a 

de Miranda et al. 1995 L40020 B. vulgaris Italy BWYV-CP 

Zahedi Tabarestani et al. 2012 JX501661 B. napus Iran IR 4 

Zahedi Tabarestani et al. 2012 JX501662 B. napus Iran IR 8 

Zahedi Tabarestani et al. 2012 JX501663 B. napus Iran IR 10 

Zahedi Tabarestani et al. 2012 JX501664 B. napus Iran IR 11 

Zahedi Tabarestani et al. 2012 JX501665 B. napus Iran IR 15 

Zahedi Tabarestani et al. 2012 JX501666 B. napus Iran IR 100 

Zahedi Tabarestani et al. 2012 JX501667 B. napus Iran IR 317 

Guilley et al. 1995 X83110 B. vulgaris USA BMYV 

This study - Medicago sativa Lorestan IRNL1 

This study - M. sativa Lorestan IRNL2 

This study - M. sativa Ilam IRNI1 

This study - M. sativa Ilam IRNI2 
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Fig. 1. Yellowing symptoms in alfalfa; A: Leaf reddening and 

yellowing; B: yellows and severe stunting 
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Fig 2. Symptoms induced on indicator plants. C: Vein clearing in B. vulgaris cv.IC1 with BWYV; D: Vein yellows in B. napus cv. Otsubu with 

BWYV; E: Vein yellows and stunting in S.alba with BWYV; F: Severe vein yellows in M. sativa cv. Hamedani with BWYV. 
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ED21 �ED26 �DrSh7  �I9 . &�R/P: <?^0 ����.  
Fig 3. PCR products amplified using universal primers 

of luteoviruses (Lut S1 & Lut AS3). Lane M: 100 bp ladder 

(Fermentas, Lithuania); lanes 1 and 2: negative control; lanes 

3 to 11: a DNA fragment about 600 bp was amplified in 

Kho30, Mz27, Gil23, Do16, Che20 and Al78 and ED21, 

ED26, DrSh7 and I9, respectively; P: positive control. 
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Fig 4. PCR products amplified using specific primers of 

BWYV. M: 100 bp ladder; H: negative control; P: positive control; 

Lanes 1 to 4 and 6 to 10: a DNA fragment about 560 bp was 

amplified in ED21, ED26, DrSh7 and I9 and Kho30, Mz27, 

Gil23, Do16 and Che20 isolates; 5: Isolate Al78. 
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Fig 5. Agarose gel electrophoresis of RFLP-PCR fragments 

after Sma I digestion in Gil23 isolate. Lane M: 100 bp ladder 

(Fermentas, Lithuania); Lane Sma I: DNA fragments about 110 and 

450 bp were produced by Sma I digestion. Lane C: negative control 

(PCR product without Sma I treatment). 
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Fig 6. Phylogenetic relationships of CP nucleotide sequence of BWYV isolates. The tree was constructed by the Neighbor Joining (NJ) 

algorithm implemented by MEGA 4. Beet mild yellowing virus another species of Polerovirus was used as out-group. 
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