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Abstract 
In recent years, yellowing symptoms and high population of whiteflies have been observed in many cucumber grown greenhouses in 

Iran. During 2011- 2012, surveys were performed in the major cucumber growing greenhouses of Tehran, Semnan, Isfahan, and Yazd 
provinces of Iran and a total of 287 leaf samples showing yellowing and thickening symptoms were collected. The samples were tested for 
the presence of whitefly-transmitted viruses (WTVs) such as Cucurbit chlorotic yellows virus (CCYV), Cucumber vein yellowing virus 
(CVYV) and Cucurbit yellow stunting disorder virus (CYSDV), using double/triple antibody sandwich enzyme-linked immunosorbent assay 
(DAS/TAS-ELISA) and reverse-transcription polymerase chain reaction (RT-PCR). The majority of the collected samples were infected by 
CCYV and CVYV (52 and 42%, respectively), and detected in all surveyed provinces. The least infection of samples was related to CYSDV 
(18%) which not detected in Isfahan province. Mixed infections were also found in 62% of the symptomatic samples. Double infection was 
the most mixed infection: CCYV+CVYV (49%). A 460 bp fragment of heat shock protein gene (hsp70) of three Iranian CYSDV isolates 
was amplified and sequenced. Phylogenetic analyses based on the nucleotide sequence of amplified fragment showed that Iranian isolates of 
CYSDV clustered into a separate clade than other isolates of this virus. The results of this study showed the presence of high level of WTVs 
infection in greenhouses associated with yellowing symptom induction. 
Key words: Cucumber, Cucurbit viruses, DAS-ELISA, Phylogenetic analyses, Yellowing. 
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Table 1. The list of primers used in this study 

Reference The size of 

product (bp) 

Position of primers 

on genome 
Sequence Primer 

Hamed et al., 2011 410~ 1332-1742nt 
F: 5'-CATTCCTACCTGTTTAGCCA-3′ 
R: 5′-ATCCTTCGCAGTGAAAAACC-3′ 

CYSDV 

Bananej et al., 2013 ~462 1257-1718nt 
F: 5′-TGCGTATGTCAATGGTGTTATG-3′ 
R: 5′-ATCCTTCGCAGTGAAAAACC-3′ CCYV 

Bananej et al., 2006 ~500 8138-8640 nt 
F :  5 ' -CC AAAGC TC AGC AAA GAG AG G-3 ’  
R :  5 ' -  GC ATTGG GTTGTCC ACAAG-3 ’  

CVYV 
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Table 2. Viral infection rate of symptomatic cucumber samples collected from greenhouses 

Total CCYV CVYV CYSDV Province 

82/90 (91.1%) 68/90 (76%) 26/90 (29%) 42/90 (47%) Tehran 
39/40 (97.5%) 36/40 (90%) 27/40 (68%) 2/40 (5%) Semnan 

79/102 (77.4%) 30/102 (29%) 42/102 (41%) 0/102 (0%) Isfahan 
41/55 (75.5%) 13/55 (24%) 25/55 (45%) 8/55 (15%) Yazd 
241/287 (84%) 147/287 (52%) 120/287 (42%) 52/287 (18%) Results 
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Table 3. The number of double/triple infected (mixed infection) samples to CCYV,CVYV,  

and CYSDV, in surveyed provinces: Tehran, Semnan, Isfahan, and Yazd 
CYSDV 

CCYV 

CVYV 

CYSDV 

CVYV 
CYSDV 

CCYV 
CCYV 

CVYV Double, Triple infection 

12/20 2/27 10/27 3/27 Tehran 
1/10 0/19 0/19 17/19 Semnan 
0/21 0/20 0/20 0/20 Isfahan 
1/4 2/7 2/7 1/7 Yazd 

14/55 4/73 12/73 21/73 Total 
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Fig. 3. Phylogenetic tree based on Cucurbit yellow stunting 

disorder virus (CYSDV) sequences (Hsp70) available at GenBank 

and 3 isolates from Iran(Tehran, Semnan, and Yazd). Tree was 

inferred with 1000 bootstrap replicates of the maximum likelihood 

procedure applying MEGA 5 default settings, bootstrap values above 

70% are shown at the nodes. Cucumber yellows virus (CYV, Acc. 

No. AB085612) was used as the out group. 
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Fig.1. RT-PCR product electrophoresis on agarose gel 1%. M: 

GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 1, 2, and 3. 

Tehran, Semanan, and Isfahan isolates of CCYV infection, 

respectively (a 480 bp fragment is amplified).
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Fig. 2. RT-PCR product electrophoresis on agarose gel 1%. M: 

GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 3, 5, and 8, 

Tehran, Semanan, and Yazd isolates

respectively (a 480 bp fragment is amplified). 
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Table 4. List of CVSDV isolates that used in this study

Isolate Country 

Cucumis meloArizona United States 
Cucumis melo01021 Spain 
Cucumis meloSrain Israel United States 
Cucumis sativusAlmeria Spain 
Cucumis meloAlmeria Spain 
Cucumis sativusjb8 Lebanon 
Cucumis meloAILM Spain 
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inferred with 1000 bootstrap replicates of the maximum likelihood 

procedure applying MEGA 5 default settings, bootstrap values above 

70% are shown at the nodes. Cucumber yellows virus (CYV, Acc. 
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PCR product electrophoresis on agarose gel 1%. M: 

GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 1, 2, and 3. 

, and Isfahan isolates of CCYV infection, 

respectively (a 480 bp fragment is amplified). 
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PCR product electrophoresis on agarose gel 1%. M: 

GeneRuler 1Kb DNA marker, Fermentas 250bp. Lanes 3, 5, and 8, 

manan, and Yazd isolates of CYSDV infection, 

respectively (a 480 bp fragment is amplified).  

 ����CP -K6�# B&��� -&��� 9�6 �< (IK�p* <��* ���
List of CVSDV isolates that used in this study 

Accession 

No. 
Host 

FJ492808 Cucumis melo 

AY580979 Cucumis melo 

U67448 Cucumis melo 

AJ439690 Cucumis sativus 

AJ223619 Cucumis melo 

KC633820 Cucumis sativus 

AY242078 Cucumis melo 

~480 bp 
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FJ492808-USA      1 DSINYNVIKTKINPAYVTELRGNDVYITGIDRGYTCTYTVKQLILLYIETLVRLFSKVES 

Iran-Semnan       1 .............................V.............................. 
Iran-Yazd         1 .............................V.............................. 
Iran-Tehran       1 .............................V.............................. 

AJ223619-Spain    1 ............................................................ 

AJ439690-Spain    1 ............................................................ 
AY580957-Spain    1 ............................................................ 
AY580985-Spain    1 ............................................................ 
U67448-USA        1 ............................................................ 

KC633820          1 ............................................................ 
AY242078-Spain    1 ..............V............................................. 

 

FJ492808-USA     61 ITITSLNVSVPADYKCKQRMFMKSVCDSLGFSLRRI 
Iran-Semnan      61 ................................WL.. 
Iran-Yazd        61 ................................WP.. 

Iran-Tehran      61 .................................... 

AJ223619-Spain   61 .................................... 
AJ439690-Spain   61 .................................... 
AY580957-Spain   61 .................................... 
AY580985-Spain   61 .................................... 

U67448-USA       61 .................................... 
KC633820         61 .................................... 
AY242078-Spain   61 .................................... 
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Fig. 4. Multiple alignments of deduced amino acid sequences start from aa75 to 177 aa of the Hsp70 (N-terminal part of the 

protein) for three Iranian CYSDV isolates (Iran-Semnan, Yazd, and Tehran). Only different amino acid positions are shown. All 

CYSDV isolates are highly conserved in this portion (except one Spain isolates (AY242078). The Iranian isolates differ in 3 

positions (Semnan, Yazd) and 1 position (Tehran). 

  

   
�<�SSK� B
ISS�� 
SS&��� j�SS� �SS� VSS
!"# 9SS�6 �<

(>�%�� 5�N&6 ��
Q ���     (S� </S� � 5��ES[6 �56��# �5�'	& ���

 ���� TK�� �
E& �� M�!N>6 O��P ���    (>�S+> �S� �6�S	� ��   ��S�

 <6�I# ��<�18XY    (>�S+> �S� ��S
Q Z�� (>�	>    �S� �<�1 ��S�

5�SS*1� 16 �<�ENSS&6 �SS� 
?�h�K��SS& �(DAS/TAS-ELISA)  �


K�?K�* (RT-PCR) ��� <��*& BS��� �6�P 
.    BS&�� 3��SN>

(>�	> 
�<�K� �=>�+> ��*�      (S� OP6�S: ��S� ���� \S	� ���

� 16 
?�
����	  ���CYSDV �CVYV  �CCYV <�� .6� 3��N> 9


�<�K� �<�N)� <��� (>�%�� �< 
&���� ��� � 6� ��
Q ��� (


* ��]u6 �>�&� .       �=>�S+> VS
!"# 9S�6 16 ��S*� BS&�� 3��SN>

 ���� (� 
�<�K� <���  TSK�� �
E& �� M�!N>6 O��P ���   16 �S�

  Z�S]�� �<�1  ���� � 5�
^��2 <�/]& �<�1  ���� O
]P

(>�%�� �< ��� 9
K�6 �6�� ��
Q 
* 56��6 �< ��
Q ��� ����.  

 (S>�	> 
�<�K� 56/
* 9��N+
�     16 ��S� ���� \S	� ��S�

(>�%��  ���     (S� VS
!"# 9S�6 �< 
S&��� <��*  �<�1  ��S��

<�/]& 5�
^��, )`8 �[�<(� ��
Q Z�]�� �<�1  ���� )a8 

�[�< (  5�
^��S, <�1 
=K�#�,  ���� �)�X  �S[�< ( <�S� .

 ���� ���  �<�1<�/]&  � 5�
^��,   ��S
Q Z�S]�� �<�1 �<

     ��<�� 
��S�<� VS
!"# 9S�6 �< (SIK�p* <��S* Vd�'* c�	# S>� .

 
=K�#�2  ����(>�%�� �< 5�
^��2 <�1    
S&��� <��S* ���

   �S�<�=> 
��S�<� 5��ES[6 5�N&6 �< .    
�<�SK� 56/S
* 9��NS+
�

(>�	>   (S>�%�� 16 ��S� ���� \	� ���     5�NS&6 �< ��S
Q ��S�

   ��SS�� (SS� 56�SS�# �<�1<�/]SS&  5�
^��SS,)Ye �SS[�< ( �

5�
^��SS, <�1 
=K�SS#�,  ��SS�� )aY �SS[�<( (SS� 5�'	SS& �



������  *
(�29" � :����� ����	
��� 
��
�� � ����� ���� ���� �� �����
 ���  !�"  �" &
 �'�� ()#���$% (��' !�" *
��
 ��

  ���� �<�1<�/]& 5�
^��, )GW  �S[�< (�   �<�1  ��S��

 ��
Q Z�]��)eX �[�<(  (S� </� 5�N&6 �< � �  �<�1  ��S��

 ��
Q Z�]��)a` �[�< (<�� . 9��N+
� ���� 3��N> (� (��# ��

(>�%�� 
�<�K� 56/
* 5�N&6 �< ��
Q ���   � 56�S�# �5�'	& ���

 ���� (� </�  TSK�� �
E& �� M�!N>6 O��P ���   �S�(WTVs)   <�S�

< (2 
K�: �<(>�%�� �  56/
* 9��N+
� 5��E[6 5�N&6 ��
Q ���

 ���� (� g���* 
�<�K�   (NS� �S� M�!N>6 O��P ���   �S�(ATVs) 


* ���� .  �1�S& 16 �<�ENS&6 �
�6��� }� L�6��    ���SEN* ��S�

(>�%��    c�SP�6 16 �<�ENS&6 � �u�* 
��
	
� c�	& 16 �<�EN&6 ��6


* 6� �H� s�N%* E# 9�6 �< �u�* O*6�n 16 56�#<�	��� ��� .  

  ������
Q Z�]�� �<�1    16 �56�S�6 �< ��S� 9
K�6 �6��

 5�*�2 5�N&6)B��
� (!p'* ( (>6��'� � �/��Q ���
Q R�6/* 16

   BS&6 ��S� 4�6/�(Bananej et al., 2006)     9S�6 16 OS]P �S# �

  
��SS
�6�k� $'26�SS0 � 
�<�SSK� B
ISS�� 16 
SSn;d6 VS
!"#

CVYV  <�S]>  �N&< �< 56��6 Vd�'* ���& �< .   BS&�� 3��SN>

 
�<�K� �=>�+> V
!"# 9�6 16 ��*�a8   (S>�	> 16 �S[ �<   ��S�

\	�  (� ��� ����CVYV <�� .   
�<�SK� 16 4�6/S� 9
K�6 9�6

�� �<�1  ���� (�]�� �< ��
Q Z�%(>� Q ��� S
6 �< �� S� 56�


* ���� . 3��N>�
* �� :6 ��+N>6 �=>�+> �>6�#N 
K�	�K 16 
�<�

*'� VSSd�'   �SS* 
:6�S> (S� ��+2 
��2 �	S� � �/K  ��S+2 


���� .N
I�� 9
'|
 v;]P  �<*  � 16 
S��> ���S	
� <�� S�  ��

Tomato yellow leaf curl virus-TYLCV  �<* R�6/�(�� ��> 
=

 � ����+* ��+2 S�  BS&6 ��S� 4�6/ )Bananej et al., 2009; 

2011(. ��  ��2�# <�1 
=K�2��
^5� � �6��6
K 9�6 �< ��� 56�

 16* R�6/Q��&6 �< �/N 5��  ��S��)Keshavarz and Izadpanah, 

2004(  16 r{& ���%(>� � ��
Q&6 �< ��N5� � ���#6 � 56�]K 1�

(Salehi and Bananej, 2014; Salehi et al., 2012)  ���
Q R�6/* �

 ��2 � �/��Q(Bananej et al., 2013) B&6 ��� 4�6/�.  3��N>

    ��S�� (S� 
�<�K� <��� �=>�+> V
!"# 9�6 16 ��*� B&��

CYSDV (>�%�� �<  5�SSN&6 �< ��
Q ���   ��S� S& � 5�'	 S� </


* ���� .B
I	� <��� fw�
�n  TSK�� �
E& 16 �<��1 ���   �S�

(>�%�� �<     <�S�� � 5��ES[6 5�NS&6 �< ��<1�� <��* ��
Q ���

(>�SS+> (SS>�	> 
�<�SSK� ��<�1 ��SS� \SS	� ��SS� ��� 16 ��SS� �

(>�%��      ��S�� (S� 5��ES[6 5�N&6 ��
Q ���CYSDV   
SE'*

   ��S�� (� 
�<�K� 56/
* 9��N+
� (2 
K�: �< ��<�� 
���1�6

 56�S�# 5�N&6 (� g���* b
#�# (� ��2H* )aY(% </S� � )�` (% �

5�'	SS& )` (%<�SS� . �#<��SS"* 4�NSS)� �=>�SS+> ��SS� 3��SSN>

CYSDV  ���� ���& �� ()��!* �< >6 O��P ���   �
ES& �S� M�!N

TK��        ��S�� � 5�
^��S2 <�/]S& �<�1  ��S�� OS
]P 16 ��


* V
!"# 9�6 �< ��
Q Z�]�� �<�1 ���� .   3��SN> (S� (��# ��

5�N&6 9
� (�[�� ����       �S� VS
!"# 9S�6 �< (SIK�p* <��S* ���

    ��SS�� 4�6/S� 9
'| f� � ����S� 5�N&6CYSDV   �6�S�

>< �< ��� 9S
K�6
  SSn ��"SSN* �6��S*6 16 �  M�S& �< 
���GX8 

SS*
 �<;)Hassan and Duffus, 1991(N:6 �SS	 (!��SS& <�6< M�

� 
>l�dK 
�<��� (�  ��2� S#�K <�1 
= S2��
^6 �< 5� S� 56�

 �� 5�NS&6 16 4�6/� 16 OS]P S� ��)Keshavarz and Izadpanah, 

2004 (���� . (
:�> V
!"# 9�6 �< � �6 ( M�daeW  16 1�� BE�

 5h(Hsp70)   <�1 
=K�SS#�2  ��SS�� 
SS>6��6 (SS�6�� (SS& �<

 5�
^��2)</� � 56��# �5�'	& (   �S�<�� 
K6�S# 9
S
I# � �
i?# .

      5<�S� ��S#�2 fw�S
�n �
�61��S]# BSQ�< 16 ��*� B&�� 3��N>

   (S�6�� /��S	# �=>�S+> ���� 
K6�# 9

I# (IpP    16 
S>6��6 ��S�

(�6�� ���& 
* 5�
^��S2 <�1 
=K�S#�S2  ���� ���   � �S���

< (>�S�6�S� ���� T� �(Group II)   (S�6�� ���S& 16    �6�SSP �S�


*  �>�
�) O?�a .(   5�S']K �S� 56��6 
��
�6�k� 
?�</> fw�
�n

   (S�6�� ���S& �S� ()��!* �<   (S�6�� ��S�     ���S� �< 
S>6��6 ��S�

   
>�S']K (S�6�� ���� 16 ���EN*(GroupI)   
S* �6�SSP   � �S>�
�


*  ���EN* 
?
N>h �+'* <��� (
��� 56�#(�6��    
S>6��6 ��S�

(�6�� ���& 16 v�[�mQ � �� <�	> x�p* 6� 
>�']K (�6�� . 3��N>

(�6�� �
&6 �'
*� 
K6�# /
K�>� 16 O[�: * 
>6��6 ����  3��SN> ��

(�6�� �
#���2�> 
K6�# /
K�>� 16 ��*� B&��   �6�SP � 
>6��6 ���

N* � (>��6�� ���� �< ��>� 9N��� SE  (S�6�� ���S& 16 ���   ��S�

  ���� <�� 5�
^��2 <�1 
=K�#�2)O?�a � `.(  

  



!(�9�� � ;�	<    �"��% !�" : �$�=> /(�9? 0- (@��A? 0->BC ��

References 

 

ABOU-JAWDAH, Y., H. SOBH, A. FAYAD, H. LECOQ, 

B. DELÉCOLLE and J. TRAD-FERRÉ, 2000. 

Cucurbit yellow stunting disorder virus: A new threat 

to cucurbits in Lebanon. Journal of Plant Pathology, 

82: 55-60. 

ABRAHAMIAN, P. E., H. SOBH and Y. ABOU-JAWDAH, 

2012. First Report of Cucurbit chlorotic yellows virus 

on cucumber in Lebanon. Plant Disease, 96: 1704. 

ABRAHAMIAN, P. E., H. SOBH, R. SEBLANI, J. 

SAMSATLY, M. JAWHARI and Y. ABOU-

JAWDAH, 2013. First report of Cucumber vein 

yellowing virus on cucumber in Lebanon. Plant 

Disease, 97: 1516. 

AL-MUSA, A. M., S. J. QUSUS and A.N. MANSOUR, 

1985. Cucumber vein yellowing virus on cucumber in 

Jordan. Plant Disease, 69: 361. 

ANONYMOUS, 2010. Agricultural statistics yearbook. 

Ministry of Jihad-E-Agriculture, Statistical and 

Information Technology Unit, Tehran, 137 pp. 

www.maj.ir 

BANANEJ, K., A. VAHDAT and G. HOSSEINI-

SALEKDEH, 2009. Begomoviruses associated with 

yellow leaf curl disease of tomato in Iran. Journal of 

Phytopathology 157: 243–257. 

BANANEJ, K., C. DESBIEZ, M. GIRARD, C. WIPF-

SCHEIBEL, A. VAHDAT, A. KHEYR-POUR, A. 

AHOONMANESH and H. LECOQ, 2006. First Report 

of Cucumber vein yellowing virus on cucumber, melon, 

and watermelon in Iran. Plant Disease, 90: 1113. 

BANANEJ, K., W. MENZEL, N. KIANFAR, A. VAHDAT 

and S. WINTER, 2013. First report of Cucurbit 

chlorotic yellows virus infecting cucumber, melon and 

squash in Iran, Plant Disease, 97: 1005. 

BOUBOURAKAS, I. N. A., D. AVGELIS, P. E. 

KYRIAKOPOULOU and N. I. KATIS, 2006 

Occurrence of yellowing viruses Beet pseudo-yellows 

virus, Cucurbit yellow stunting disorder virus and 

Cucurbit aphid-borne yellows virus affecting cucurbits 

in Greece. Plant Pathology, 55: 276–283. 

CÉLIX, A., A. LÓPEZ-SESÉ, N. ALMARZA, M. L. 

GÓMEZ-GUILLAMÓN and E. RODRÍGUEZ-

CEREZO, 1996. Characterization of Cucurbit yellow 

stunting disorder virus, a Bemisia tabaci -transmitted 

closterovirus. Phytopathology, 86: 1370–1376. 

CLARK, M. F. and A. N. ADAMS, 1977. Characteristics of 

the microplate method of Enzyme-Linked-

Immunosorbent Assay for the detection of plant 

viruses. Journal of General Virology, 34: 475-83. 

COHEN, S. and F. E. NITZANY, 1960. A whitefly-

transmitted virus of cucurbits in Israel. 

Phytopathologia Mediterranea, 1: 44-46. 

CUADRADO, I. M., D. JANSSEN, L. VELASCO, L. RUIZ 

and E. SEGUNDO, E. 2001. First report of Cucumber 

vein yellowing virus in Spain. Plant Disease, 85: 336. 

DESBIEZ, C., B. DELÉCOLLE, C. WIPF-SCHEIBEL and 

H. LECOQ, 2001. Le Cucumber vein yellowing virus, 

virus transmis par l’aleurode Bemisia tabaci, est 

unmember des Ipomovirus Potyviridae. 8èmes 

Rencontres de Virologie Végétale. CNRS, Aussois 

(FR). 

DESBIEZ, C., H. LECOQ, M. GIRARD, A. C. COTILLON 

and L. SCHOEN, 2003. First report of Cucurbit yellow 

stunting disorder virus in commercial cucumber 

greenhouses in France. Plant Disease, 87: 600. 

DESBIEZ, C., H. LECOQ, S. ABOULAMA and M. 

PETERSCHMITT, 2000. First report of Cucurbit 

yellow stunting disorder virus in Morocco. Plant 

Disease, 84: 596. 

GU, Q. S.; Y. H. LIU, Y. H. WANG, W. G. HUANGFU, H. 

F. GU, L. XU, F. M. SONG and J. K. BROWN, 2011. 

First report of Cucurbit chlorotic yellows virus in 

cucumber, melon, and watermelon in China, Plant 

Disease, 95: 73. 

GYOUTOKU, Y., S. OKAZAKI, A. FURUTA, T. ETOH, 

M. MIZOBE, K. KUNO, S. HAYASHIDA and M. 

OKUDA, 2009. Chlorotic yellows disease of melon 

caused by Cucurbit chlorotic yellows virus, a new 

crinivirus, Japanese Journal of Phytopathology, 75: 

109-111. 

HAMED, K., W. MENZEL; G. DAFALLA, A. M. A. 

GADELSEED and S. WINTER, 2011. First Report of 

CUCURBIT CHLOROTIC YELLOWS VIRUS 



������  *
(�29" � :����� ����	
��� 
��
�� � ����� ���� ���� �� �����
 ���  !�"  �" &
 �'�� ()#���$% (��' !�" *
��
 �	

Infecting Muskmelon and Cucumber in Sudan. Plant 

Disease, 95: 1321.  

HASSAN, A. A. and J. E. DUFFUS, 1991. A review of a 

yellowing and stunting disorder of cucurbits in the 

United Arab Emirates. Emirates Journal of Agricultural 

Sciences, 2: 1-16. 

HESSARI, M., J. HEYDARNEJAD, N. KEYVANI, A. 

MOZAFFARI, H. MASSUMI and Z. LORI, 2010. 

New natural hosts and introduction of Tomato leaf curl 

Palampur virus to central Iran. Proceedings 19th 

Iranian Plant Protection Congress, Tehran, Iran, 675. 

HOURANI, H. and Y. ABOU-JAWDAH, 2003. 

Immunodiagnosis of Cucurbit yellow stunting disorder 

virus using polyclonal antibodies developed against 

recombinant coat protein. Plant Pathology, 85: 197–

204. 

HUANG, L. H., H. H. TSENG, J. T. LI and T. C. CHEN, 

2010. First Report of Cucurbit chlorotic yellows virus 

Infecting Cucurbits in Taiwan. Plant Disease, 94: 

1168-1168.  

KAO, J., L. JIA, T. TIAN, L. RUBIO and B.W. FALK, 2000. 

First report of Cucurbit yellow stunting disorder virus 

(genus Crinivirus) in North America. Plant Disease, 

84: 101. 

KESHAVARZ, T. and K. IZADPANAH, 2004. Report of 

Cucurbit yellow stunting disorder virus (Genus 

Crinivirus) in Iran. Proceedings of the 16th Iranian 

Plant Protection Congress, Page 264, Tabriz-Iran. 

LECOQ, H. and C. DESBIEZ, C. 2012. Viruses of cucurbit 

crops in the Mediterranean region: An ever-changing 

picture. Advances in Virus Research, 84: 67-126. 

LECOQ, H., C. DESBIEZ, B. DELÉCOLLE, S. COHN and 

A. MANSOUR, 2000. Cytological and molecular 

evidence that the whitefly-transmitted Cucumber vein 

yellowing virus is a tentative member of the family 

Potyviridae Journal of General Virology, 81: 2289–

2293. 

LECOQ, H., Q. DUFOUR, C. WIPF-SCHEIBEL, M. 

GIRARD, A. C. COTILLON and C. DESBIEZ, 2007. 

First Report of Cucumber vein yellowing virus in 

Melon in France. Plant Disease, 9: 909. 

LIU, L. Z., Y. Y. CHEN and W. M. ZHU, 2010. First Report 

of Cucurbit yellow stunting disorder virus on Melon in 

China . Plant Disease, 94: 485. 

LOURO, D., A. QUINOT, E. NETO, J. E. FERNANDES, D. 

MARIAN, M.VECCHIATI, P. CACIAGLI and A. M. 

VAIRA, 2004. Occurrence of Cucumber vein 

yellowing virus in cucurbitaceous species in southern 

Portugal. Plant Pathology, 53: 241. 

LOURO, D., M. VICENTE, A. M. VAIRA, G. P. 

ACCOTTO and G. NOLASCO, 2000. Cucurbit yellow 

stunting disorder virus (genus Crinivirus) associated 

with the yellowing disease of cucurbit crops in 

Portugal. Plant Disease, 84: 1156. 

MANSOUR, A. and A. AL-MUSA, 1993. Cucumber vein 

yellowing virus: host range and virus vector 

relationships. Journal of Phytopathology, 137: 73-78. 

MASSUMI, H., A. SAMEI, A. HOSSEINI POUR, M. 

SHAAABANIAN and H. RAHIMIAN, 2007. 

Occurrence, distribution, and relative incidence of 

seven viruses infecting greenhouse-griwn cucurbits in 

Iran. Plant Disease 91, 159-163.  

NAVAS-CASTILO, J., E. FIALLO-OLIVE and S. 

SANCHEZ-CAPOS, 2011. Emerging virus diseases 

transmitted by whiteflies. Annual Review of 

Phytopathology 49: 219-248. 

PAPAYIANNIS, L. C., N. IOANNOU, I. N. 

BOUBOURAKAS, C. I. DOVAS, N. I. KATIS and B. 

W. FALK, 2005. Incidence of Viruses Infecting 

Cucurbits in Cyprus. Phytopathology, 153: 530–535. 

SALEHI, S. and K. BANANEJ, 2014. Detection and 

geographical distribution of viral infections in 

cucumber greenhouses in Tehran and Alborz 

provinces. Applied Entomology and Phytopathology, 

81: 153-166.  

SALEHI, S., A. VAHDAT and K. BANANEJ, 2012. 

Occurrence of Cucurbit aphid-borne yellows virus 

associated with yellowing symptoms on greenhouse-

grown cucumber in Alborz and Tehran provinces. 

Proceedings 20th Iranian Plant Protection Congress, 

Shiraz, Iran, 856. 

SAMEI, A., H. MASSUMI, A. HOSSEINI POUR and M. 

SHAABANIAN, 2004. Identification, distribution and 

incidence rate of some viruses infecting cucurbits in 



!(�9�� � ;�	<    �"��% !�" : �$�=> /(�9? 0- (@��A? 0->BC �


glasshouses in the north and north-east if Iran. 

Proceedings 16th Iranian Plant Protection Congress, 

Tabriz, Iran, 263. 

SHAABANIAN, M., H. MASSUMI, J. HEYDARNEJAD, 

A. HOSSEINI POUR and Z. AZAMI, 2004. 

Identification of cucumber infecting viruses in 

greenhouse and study of their wild natural hosts in 

Jiroft. Proceedings 16th Iranian Plant Protection 

Congress, Tabriz, Iran, 259. 

TAMURA K, D. PETERSON, N. PETERSON, G. 

STECHER, M. NEI and S. KUMAR, 2011. MEGA5: 

Molecular Evolutionary Genetics Analysis using 

Maximum Likelihood, Evolutionary Distance, and 

Maximum Parsimony Methods. Molecular Biology 

evolution, 28: 2731-2739. 

WISLER, G. C., J. E. DUFFUS, H. Y. LIU and R. H. LI, 

1998. Ecology and epidemiology of whitefly-

transmitted closteroviruses. Plant Disease, 82: 270-280. 

YAKOUBI, S., C. DESBIEZ, H. FAKHFAKH, C. WIPF-

SCHEIBEL, M. MARRAKCHI and H. LECOQ, 2007. 

Occurrence of Cucurbit yellow stunting disorder virus 

and Cucumber vein yellowing virus in Tunisia. Journal 

of Plant Pathology, 89: 417-420. 

YILMAZ, M. A., M. OZASLAN and D. OZASLAN, 1989. 

Cucumber vein yellowing virus in cucurbitaceae in 

Turkey. Plant Disease, 73: 610. 

 

  



������  *
(�29" � :����� ����	
��� 
��
�� � ����� ���� ���� �� �����
 ���  !�"  �" &
 �'�� ()#���$% (��' !�" *
��
 ��

 


