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Abstract 

Tomato yellow leaf curl disease (TYLCD) was reported firstly in tomato (Solanum esculentum) fields, association with outbreaks of the 

whitefly Bemisia tabaci, in the late 1930s in Jordan valley. Since 1960s, TYLCD has become the most destructive disease of tomato 

throughout the world. Tomato crops are severely affected by TYLCD and 93-100% yield losses have been recorded in some cases. Infected 

tomato plants have a few, small fruits and in some cases, flower abscission resulted to the loss of fruits. The viral nature of the disease agent 

and its transmission with whitefly was proved in 1964. The disease viral agent was then identified and named tomato yellow leaf curl virus 

(TYLCV) and its genome sequence was determined in the late 1980s. TYLCV is a member of the genus Begomovirus in the family 

Geminiviridae, which includes the viruses transmitted by the whitefly B. tabaci. In Iran TYLCD was first detected in tomato fields from two 

provinces (Hormozgan and Sistan-Baluchestan) in the south, in 1990. Thereafter, during one decade, the disease was reported from many 

other provinces such as Kerman, Khuzestan, Bushehr, Markazi, Isfahan, Tehran, Golestan, Mazandaran, Yazd and Khorasan-Razavi. 

TYLCD has now become a major agent of tomato yield reduction in the Iranian tomato fields. 
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Fig. 1. Status of field tomato cultivation in Iran

 7FF()��0)��FFV*�( ■ 34+FF
/  �FF
K�")JFF" (■  8�FF*�	[

  

-��� 7() 7
Gg� -E�$�� DE�� 34��4 �8 �4 

Fig. 2. Status of greenhouse tomato cultivation in Iran
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Fig. 3. The area under cultivation of tomatoes (field) in each province (2014)
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Fig. 6. a- Twin bodies with size 30×20 nm b- symptoms of infection with TYLCV in tomato plant (left)  

and healthy tomato (Right) c- B. tabaci the insect vector of TYLCV(Czosnek, 2008) 

     
 

 

 

 

 

 

 

*$+ D - �f"�/ �
E��VjK4 ��j&��j � 04� ��� y`$/ %��Maize streak virus, MSV http://www.sciencedirect.com/science/book/9780123846846)( 

Fig. 7. Electron microscope image of Maize streak virus, MSV (http://www.sciencedirect.com/science/book/9780123846846) 
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 �8 -

�'K�	�  7	.Z �8(Salivary gland, SG)  7F&4 ���8� R��Z. 

    N��FF� 04 7[�F& 7FFM�04 �FG� %��FF�� qFZ4� �8(APP) �8 �

 7	.Z(SG)   F/ ��F�8� R��Z      LF� 7F�>� 04 ^F? � �F���

 7	.Z �8 ���8� 04 7[�&(SG)     O�F VE4 -F� �8�FZ RZ�E ��(h

FF/ ��FF
� -FF� %��FF�� 8�FF�.  8�0 B�FF� ��FF
C
? %��FF��

-��� DE�� / � �8 �E4�"
 MF& J
�K���  �F�    qF:'/ n�F
| �8 �

 �8�FFK��FF VE4 O��FF��.  %��FF��TYLCV FF/ �FFE4�"  04 sFF��I

�8�K� �E �4�(h�  �8�/ �4�(h -�� �� �� O� VE4 ^j[�����  �/4

/ �8FF
 FF.'� �FF� �4�FF(h 3�
 7� FF	E O�FF VE4 3�FF.j ��FF��  

(Czosnek, 2008).  7
.'�(Gender)  J& �(Age)   RFZ�E ��(h

/ �]�/ O� VE4 34+
/ �8 ���� .  JF& �� �8�/ �4�(h _�	" z�:�� "

L� -��� �8 �8�K� 8�t�4 -� �8�Z -VM� �8 �"    ��FE8�� FDE��

 -*
K�h �8dQ     8�Ft�4 -F� �8�FZ J& 3�	� �� �E �4�(h �Y�8

�E8�� �8�K� .�E4�"�  MF&
 4�F� �K����   O�F VE4TYLCV   UF�

 JF& #�4+�4 �� 3�/0   F/ #��Fm � �F��.   -F*
K�h �8TQ  �FY�8

    �8�FK� 8�Ft�4 -F� �8�Z 0�'� DVM� -& J& �� �8�/ �4�(h

       8�Ft�4 -F� �8�FZ JF& 3�F	� �8 �FE �4�(h z�:�� " K� �E8��

�'V.
E �8�K� . J& �8T  ��'" DVM�dQ  RFZ�E �4�(h �Y�8

�E8�� �8�K� O� VE4 -� �8�Z �8�/ . 04 �G�d�   �F"��   04 7[�F&
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   ��F(h yF&�" %��F�� r.) 3�/0   %�����F/�D� �RFZ�E   �F�

/ -VM� �4�� �'E4�"    �4�F� 8�4�F/ bG� �8 Vh � 8�GV/ ���

 3� 3�F� �8 RZ�E ��(h ��E0 O�I _�	"    �F'E�	� Z�F� �F� . �8

    8�Ft�4 ��FE4�" 3�F/0 04 #
� 3�/0 ��/ J�4 8�4�/ 04 ���
.�

/ �8�K� ���� . %���� O��/ 34�'[ -�(TYLCSV)  04 �G�dQ 

 04 0��(AAP)  �8 -*
K�h �8 �8�� ���8� R��Z RZ�E ��(h 3��

 �" ��'"�   04 �G� 0��(AAP)   8�F� �8�FK� 8�t�4 -� �8�Z . ���8

 %���� -� �8�K� �4�(h ��E0(Viruliferous)   �F� -.�� / �8

   F&���� �8�FK� �FZ�� �4�(h (Non-viruliferous)   RZ4�Fh

dQ/ 3�(E #��) �Y�8 ��8 .   %��F�� ��F/ E{�I 8���

� �8  �����F� 34+
/ #��) �� U
 V./ \�:"�4 �8 �8�/ ��(h 3�

(Fertility)  FF/ ��FF(h �FF��� . %��FF��TYLCV  34+FF
/ �8

U$"  ���F? ���P 34+
/ �8 K� �7&4 �]�/ ��4>�    UF$" 04 �F�

    8�4�FE F( E RFZ�E ��F(h )Rubinstein and Czosnek, 1997; 

Czosnek 2007.(  

 H'
A�' � *K�� ����	 : MF&
 �K��� )B. tabaci ( 4�F�� 

K�4
   O�F& �8 34�F�4 �8 ��� J����  F/
8S�    3�F/�) K4�Fh 04

(Kiriukhin, 1947)    RF
:Z 04 ��F() \� E 04 ���
.� 04 ^,& �

    � 34��FE0�/ �3�VF.e��� � 3�VF.
& �3�V&0�P �3�/�) �%���

����� � 3��+/�� �3��MY4 �8+� �3�V.�� .   7F&4 ��F� 2�4+�

(Habibi, 1975; Javanmoghadam, 1993).     ��F/� 7F&�� 1��FVE

      ��FDK4 ��F':/ �F� -F) 7F&4 3� �DE�(E ��/� R	G� �� 
 !"

 -
h�EITS1 �8.34.  ��F� ���� q	� ��� -E�	E �/�0�:�� �4

   �F
"�
� 34�F�4 �8 DE�� -��� N�4+/ P�� 04 LK�� �
M&B 

 �E�F� �848 w
$(" .       ��F� R
*F(" ����FE�� %�F&4 �F� �F/4

�8.34. �8 /�Ea �4RAPD-PCR   �F�   ��0�F|� 04 �8�MVF&4H16 

 �
"�
� �� ��S[B   �F
"�
� -F�	� 04 ��D�8 ��� �
"�
� Cv 

�� ���8� +
E (Shahbazi et al., 2010) .   ��FD�8 sF
 !" 1��VE

 �
"�
� -) 848 3�(E +
EB  rK�| 7
G	�B. tabaci  34��4 �8 4�

/ R
*("  ��8(Rajaei Shoorcheh et al., 2008).  

����� L
M!#  

NI'- 	< ������+ 
�O ��(  

,- ����I: �' P�!M�' :    � 7F��) rF&�'/ 6���F" J

G"

U�    RF/�[ %��F�� -� �8�K� q��'/ 04 ��8 sI�'/ J

G" J
'e

-khS/ R��Z �
]�" qZ4�/ ��)4 �8 RZ�E ��(h �� � ���	
�  �8 �4

7FF&4 -VFF�48 �8�FFK� N�FFZ� #��FF). 7FF(m 04 �FF�� ��FF� �

-��� DE�� 7(m ����t/ �8 ��� �Z�	  ��� �
 E�F��   -Fm

/ 34�FF'[ -FF�
� 3�FF�+FF� %��TYLCV FF/ n�FF.!/  ��E�FF�

/ ���V. 8�	E n�'V�4 .      sF
 !" LF� 04 ��F/� 7F&�� 1��FVE

   �8 RF�4�4 �8 FDE�� -��� 7() 6���" -) 7&4 3� �DE�(E

 �8�K� 34+
/ #��) u[�� 34��40 �4�� � n� y�4�� �8 ��/

 %���� -�TYLCV  7&4 ���8��(Jafari et al., 2010) . F"�P
 �

���(E O� VE4 �8� DE�� -��� /0 -�
J ��� �Y4 )   }�F� �F�

� 04 �4��
��	� ([ �8 �
    � 3�F/+	� O�F VE4 O�Fh J�  7FP4�'j

���(E _�	"� DE�� -��� /0 -� - `'/ �8 8���/
�Y4 J  -�

 34�'[�j ����j�4� 04� �8�K� #��m ?
   7F&4 ��F� 8��'(

(Azadvar et al., 2016). 

.- QR ����AI: S��!/ T:      �8�FK� 34�F� 3�F��
� }>Fh

  F/ -F[�+/ �8 �8�K� -��E�] ��(VE4 04 ��
���� u[��  8�F� .

7
 ��/ /�D'� 2�� J�4 -V:K4  �8 �8�K� 34+
/ -) 7&4 +
/�

 04 �V	) Rf� �4�V�4 �8 � -[�+/�Q �F��� �Y�8 .  F[�4+/ �8

 04 #
� 3���
� J& -)T     �8����F) ��)>F/ 2�� �F��� -VM�

E
 7FF.)Polstone and Lapidot, 2007(.  ��FF/� 7FF&�� 1��FFVE

    34+F
/ � RFZ�E ��F(h 7
G	� 34+
/ J
� 7:�/ \�:"�4 �DE�(E

  -F��� 8�0 B�F� ��
C
? %���� ��(VE4   F/ FDE��  �F��� .

 7F(� �� 4������ �8 340���() 04 P��  FE0    �8 _�4�F/ ��F�

-E�(E J
K�4 ����(/ �!/ -� N�4+/      -F� _4�FZ4 ��8�FK� ��F�

��8� ��P 04 ��)>/ 3���
� 38�� 3� 38�4>� -.
) �8 ��   ��F�

  3� }>Fh -F� 7:.E � �8�	E *
V&S?    F/ _4�FZ4 �F�  �F'��	E .

-[�+/ �4���(/    }>Fh �
]�F" �DE�(E ��/� 7&�� 1��VE � �4

  �F��� F/ N�4+/ �8 �8�K� 34+
/ #��) �8 �8�K� 3���
� . �8

-��� 3���
� }>h �%�:Z Z�� DE��Rf� 04 ��E�/   �8 F�:Z

   #F E LK�FFF� �
M& R/�F) �4�(h ���v 04 R:Z � ���� R�4�4

  7F&4 -VF�48 �8�K� 34+
/ #��) �8 	�/ ��
.� )Ioannou, 



 ��!� "	�# :���
� ���� �� �
� ������� ��	
�	 ����� ����	 
� ������ ���

1987( .  ��FF
� }>FFh 38�4 ��8 �8(Cynanchum acutum)  -FF�

 DE�� -��� 8�0 B�� ��
C
? %���� ��
P� 3��+
/ 34�'[

� 04 ��
���� �8 	�/ ��
.� # E 3�V./0 �8   N�4+F/ �8�FK

 7&4 -V�48 DE�� -���(Cohen et al., 1988) .  	��FZ N�4+/

U�/ DE�� -���  �4�� q:'/ J��"TYLCV    3� RFZ�E ��F(h �

/ �'��� .LK���
M&    -F� JF./ 3���
� 04 E�&� � 7[�& -� ��

/ O� VE4 34�� 3���
� �'��� .-��� 	��Z N�4+/ -) DE��  �8

��E� � -� RZ�E ��(h O�V')7&4 ��� �8�,& ��/4��  34�'[ -�

-��� �
K�" � 7() sI�'/ �8 �8�K� U�/ q��'/  ��	(� DE��

/  �'��(Czosnek, 2007) .�VE�0�4 04 ��/� 7&�� 1��� �8�K� 

��[ ���      -F��� �8�FK� N�4+F/ }4�FI4 0�F�  FDE��   �DE�F(E

8��!/�.� 7
�� ���/ -'/48 �
E��+ ��? %��
C F
��   B�F�

  FDE�� -F��� 8�0     8�F� 3�F/�m n�F'� �8)Azadvar et al., 

2016(.  

7- ��� H�(��� �+�#:  �848 3�F(E ��/� 7&�� 1��VE   �FE4

 ��
P 7() -)(Cucumis sativus)  �F�8� J
� �8    7F() ��F�

  ����F(E O� VE4 04 R:Z ��/ L� E�/0 -�Y�� �� � DE�� -���

-���     F��Z �
P�F" uF[�� �FY4 J
/0 -� DE��  �8 -FkhS/ R

�8�K� N�Z� ��� �     ��F
C
? %��F�� ��F(VE4 #��F) u[��

-��� 8�0 B�� -"�� 84�G" � DE��    O�4 ��F/ �8 �8 �8�FK� ���

-��� 7()   7F&4 ��� 38�4 ��8 �8 DE��(Al-Musa, 1982) .

��8� J
� -�Y�� �8 ��
P 7() -��� ���  FDE��   -F[�+/ �8

�/0��FF(  3�FF��'/ �8) 3�FF/�) 3�VFF&4 (P�FF& �3� ) 3�VFF&4

3��+/�� ( -F��� �8�K� 34+
/ #��) u[�� +
E    ��F� FDE��

7&4�    -F"�� �8�FK� 34+F
/ -*���`�   -F��� ��F�    -F� FDE��

-��� 8�0 B�� ��
C
? %����  �8 \��$/ 7() �8 DE��

   �F� �F�4�� ��I �4��4 O�& �8��  � �FY�8�    �8 8�F� �FY�8

-��� O�	G/ 7() �8 �8�K� 34+
/ -*
K�h " -� DE�� r
"�

 �� ��4���c  � �FY�8��    8�F� �FY�8)Bananej et al., 2003b .(

     -F�" ��F
� 34�F'[ -F� ��
P y&�" �8�K� 34+
/ O�V') _+
E�*/

   3�F�+
/ 34�F'[ -� ��
P 7��� 38�� r&�'/ �� \�:"�4 �8 z{�	Vh4

  LK���
MF& �4�� r&�'/(B. tabaci)     -��F& 34+F
/ J
F'C	� �

B�� 04�E4     -F��� �F� -F.�� / �8 ��F
P ���   F/ FDE��   �F���

(Czosnek, 2007). 

U- �>�B�� S�'�/:   #F��? -FE�� �� 04 �8�MV&4 �)��`�  

-� -) ���"   RFZ�E ��F(h JVF�48 ��DE ��8 u[�� *�+
� ��I  

(B. tabaci)  }�FFF� ��FFF
� -FFF� 3� ��
VFFF&8 04 7FFFGE�	/ �

)-��� DE�� ( ��) -� �t'/ z�V���E �88��    -F� �8�FK� 34+F
/ #

TYLCV / 8�� .    ��FE J
/�F" � rF&�'/ -���" -� V.��� -V:K4

7�48 l�P -��" ��
� �4�� ��) . #F��?    04 �48>FM'/ ��F�

     uF[�� 8�4�F/ 04 ���
F.� �8 J�
?��F? �? � J�
"4 �? ^'�

7&4 ��� �8�K� 34+
/ #��) .#��?   �04�FE4 �� >��'/ �� ���

�Q -E�$�� 7v�Mh �4�� #/  �� LK���
M& 8��� 04 7GE�	/ �

/ �]�/ ��
.� ���� .4 04 �8�MV&4 F� #F��? J    04 ���
F.� �8 �F�

   7F&4 ���F:�4 ��
./�� -	
E � ��
./�F� sI�'/ �����()

(Berlinger et al., 1991) .      RFZ�E ��F(h �Fg ���F" 04 �8�MVF&4

-E4+P�8    34+F
/ ���F� #��) �8 �Y4 J
/0 �8 -�Y��S� � ��

 N�4+/ �8 �8�K�-��� 7&4 �8�� �]�/ ��
.� DE�F� . -��" ��

-E4+P �8 �8�K� N�Z� O�	Vh4 -�  ���   �8 �8�FK� ����(E # E

-E4+P      ��FY4 J
F/0 �8 �8�FK� q��F'/ 34�'[ -� �� 7v�MFFh 

�(E -E4+P �8 ��     8�0 B�F� ��F
C
? %��F�� -� �8�K� 04 ��

-���     F/ �48��FP�� FY�P 7F
	�4 04 DE��  �F��� .  34+F
/

8�K�/0 �8 �
 �FY4 J       �F�0 �8 ��F� �F
K�" ����F(E 04 -Fm

���"  � / �8 �7F&4 ��� �8�MV&4 RZ�E ��(h �g ����   �F� -F.

DE�� -��� N�4+/      04 ���FP �8 ��F� �F
K�" ����F(E 04 -m

���"  �8�F	E �8�MV&4 RZ�E ��(h �g ���     � �FV	) ��
F.� ��FE4

'G/ ���M" �4�48  8�� ��48)Bananej et al., 2003b .(  

?- �>�M�' S�'�/ :�I 04 *
V?4 qE4�/ 8�j�	[ F�  8�Ft�4 s

/ ��(h ��8 �8 OSVP4  �F��� .     �F� �4�F(h 3�F/+	� RF/�*"

      3�FF/� 8�FF��� uFF[�� �8�FF	V/ 3�
K�FF& O�FFI �8 3�FF��
�

_+
E�*/    3�F�+
/ ��F
� w
$(" -� �8�Z 4� ��(h -) ���� ���

U$" � -�>H" �4�� r&�'/  7F&4 �8�	E ��4>� .   �R*F� ��FE�

�04�E4   -F� ��(h 7�4�� �8 3��+
/ ��
� 04 ��� �[�fV/ ��� �

 �E�48 &�&4 # E r&�'/ 3��+
/ ��
�(Dobson, 1994) .  rF�|4
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U(e �4�48 R/�) �4�(h 3� -) �'V.� r)�/ ���   �8�FZ 4� ��

�E� w
$(" -� / �� ���	E . �
I w
$(" -� �8�Z �4�(h

     UF(e 04 �8�MVF&4 �F� #M'F� ~4���F/ ��E    �'VF.� rF)�/ ��F� 

(Mellor et al., 1997).       �8 F	�/ #F E #M'F� ~4���F/ �F
I

����V��� 7��   �8�F/ � �E ^'� J
� R/�G" � -�>H" ����  �FM�4

/  �').(Selinger et al., 1994)     #M'F� ~4���F/ �F
I)�TQ   �F"

�QQ �V/�E�E (LK���
M& L��!" u[�� / 04��? -� �� 8�� .  -F�

   LK���
MF& O�F�/ 34�'[Trialeurodes vaporariorum   �8 FVZ�

 04 �V	) ��/ O�I ��G/�QQ / �4�Z �V/�E�E   -F� 7:.E 8�
�

E�/0      ��F/ O�FI ��FG/ �8 -F)�QQ   �F"�QQ    �4�FZ �V/�E�FE

/ 7h4� ��
.� �8�
� q��& � �" / �t��� �"   8�F�)Coombe, 

1982( . LK���
M& -�>H" 34+
/(B. tabaci)  ��G/ �8 -) VZ�

/ �4�Z 8�0 ��/ O�I �/ ���(" 8�
    N�Fg�/ JF�4 -) �8��

FF/  yFF&�" 3�FF�+
/ ��FF
� n�FF$VE4 _+
E�FF*/ 04 V	FF.Z �FFE4�"

 ���� LK���
M&(Mound, 1962) .�K�/ 04 �8�MV&4  �E�8�0 ���

%���� O�V') �4��  LK���
MF& �� O� VE4 R��Z ���    -F�	� 04 �F�

-��� 8�0 B�� ��
C
? %����   FDE��(TYLCV)   2�4+F�

 7&4 ���(Cohen and Berlinger, 1986) ."�   �K�F/ Vv�FMh �
]

 LK���
MF& r�� s��I 04 �E�8�0      � �K�F/ 8�0 �FE� -F� �F�

�
M& �
/ � B�/ ^,& LK��   ��F� ^*G'/ ��/�� -t
VE �8 ��

�K�/ 04   7F&4 ��� 2�4+� ��)Cohen and Melamed-Madjar, 

1978( .�K�/ Vv�Mh # E z4�
P4     J�
F"4 F�? � �FE� 8�0 ���

+/ �8 �� E  7F&4 ��F� -V�4>� #��	E -� (��/0� N�4 .  84�FG"

LK���
M&    ��F) 3�F��
� �8 �F��    �F�8� �8 -FV��� �F��   ��F�

 F�? �� � �E� 8�0 �K�/ �� ��� ��
��?    ���F E J�
F"4�Q   �F�4��

��8� �8 ��� 7() 3���
� 04 �V	)   8�F� #F��? 3��� ��� .

    ��F
C
? �K���
MF& �F� O� VE4 R��Z ��Z�8 %���� -� �8�K�

B��  ��)(Squash leaf curl begomovirus, SLCV)  �F� �dQ  0��

�� _�tE4 �
P�" .     F'G/ #�4+F�4 uF[�� �
P�F" JF�4   34+F
/ �48

    �F�8� �8 ��F� 7F() �����F) �� -.�� / �8 O�f!/   ��F�

 8�FF� #FF��? 3��FF�(Antignus et al., 2005) . �8 �)��FF`�

-E�$�� 04 ���
.� #��? ���    7Fv�Mh }�F� �� J�
"4 �? ���

�/ �4�Z �8�MV&4 8��/ B�D" � 34��� �8�� 04 3���
 �E�
� .  JF�4

#��? -E��  ��E ��� � 7
M
) O�V'm -� �8�Z 4� 340���() ��

-E�$�� RFP48 �8 / �� 80�& .O�& �8  38�) -��g4 �� �
P4 ���

 n��� 84�/UV  #F��? -�   �FF? ��F�  F'�
"4 )UV-blocking 

polyethylene films, UV-BPF(  �4�FFZ �8�MVFF&4 8��FF/ � �FF
K�"

7&4 -V��� .#��? J�4 04 �8�MV&4 ��   �F��    ��FE RF) 04 �FY�8

   F/ O�F VE4 #M'F� ~4���/       �4�F� 34+F
/ JF�4 -F*
K�h �8 ��F���

#��?  K�	G/ '�
"4 �? ���dQ���/ �Y�8  �F��� .  1��FVE
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