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����� 2 
 

� ก�	�����	��!"�#����ก��#��* � 
 

2.1  ��ก,-�����)�� ��"
!��)���� 
 
 �,"6� -$�'%" 	'ก?>���7B�#�������ก	"�	�1��	 !1")��.�	;ก�1�/�6.ก'�����#�/(icosahe-
dral) ��7B�#)��-$�'%���ก�0.+$1ก�.�6$#	 �6# 20-30 ����9�Z;��9 
	�*��� � 70-80 
����9�Z;��9 
�/	���7B�#" ก���ก���'$ก'�)��*��� ��/��7+"��7B�#���� 22 capsomers " 
�%+�=/�<��19ก	��)����7B�#�. !1$ 18-20 ��*��"�� )��.#$�"1�$�$")����7B�##�/���"�> 
30-36 ��*��"��, *�")���,"6� -$�'%����. ��;���%�1�. !1$����$�" #$�"1�$���"�> 2,500 � 
5,600 �6$#	 *�-�.90��,7�1�/B�12���7B�# , *�")���,"6� -$�'%�4&���'ก*"�	ก7	���"�> 7-8 x 
105 .�	�'� *��� ��/��7+"��7B�#-$�'%" �4&���'ก*"�	ก7	���"�> 2.7 x 103 � 3.4 x 103 .�	�'� 
(Goodman, 1981)Z:!�-$�'%��," , *�"���� DNA 1 ���� 2 *"�	ก7	�� 1ก$/� monopartite ���� 
bipartite genome ��"	&�.'0  
 
2.2  ก	�"�'"�	��ก�"
!��)���� 
 
 ก��,'.,&�
�ก-$�'%2���1�
�ก��<'1#7>%"0'�6����#" 
	����ก�1B�������ก>�92�
ก��,&�
�ก
	��	'�,�ก�'4�-.+�&�#7>%"0'�6��!�@)��-$�'%"�2�+���ก�0ก'����!�,'.,&�
�ก-$�'%2�+
���� family, genus ��/� ��6.)��ก�.�6$#	 �6# 	'ก?>���7B�# $68 ก����6!"��6"�> �$"3:�ก��2�+
�����<'1
	�#$�"%'"�'�89���Z �'"$6�1�.+$1 (Mathews, 1991; Francki, 1983) 

2��/$��e 1996-1997 The International Committee on Taxonomy of Viruses (ICTV) 
-.+ก&���.�ก>�9%&���'0,&�
�ก-$�'%���.+$1��00��7ก�"$68�� *.1,'.
0/����� Order Family 

	� Genus 
	�,'.,&�
�ก�,"6� -$�'%-$+2� Family Geminiviridae Z:!�2��A,,70'�%�"��3,'.
,&�
�ก�,"6� -$�'%��ก���� 4 ก	7/"��"#7>%"0'�6���*#��%�+��, *�" (B��� ! 2.1) ��6.)��
"	�
����
	������<'1 (Briddon 
	�#>�, 1996; Rybicky 
	�#>�, 2000) .'�� 4 

1. Genus Mastrevirus -.+
ก/�,"6� -$�'%� !" , *�"���� DNA 1 *"�	ก7	 (monopartite)  
3/�1��.*�#*.1��	 41,'ก,'!� (Leafhoppers) 
	��)+��&�	�1���20�	 41��. !1$ (monocotyledon-
nous plants) "  Maize streak virus ���� type species 
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2. Genus Curtovirus ���ก�0.+$1�,"6� -$�'%� !" , *�"���� DNA 1 *"�	ก7	 (mono - 
partite) 3/�1��.*.1��	 41,'ก,'!� (Leafhoppers) 
�/" ก���)+��&�	�1���20�	 41�#�/ (dicotyledo  - 
nous plants) "  type species #�� Beet curly top virus 

3. Genus Topocuvirus ����ก	7/"	/�%7.� !3�ก,'.�'4�):4� (Pringle, 1999) ���ก�0.+$1�,"6� 
-$�'%� !" , *�"���� DNA $��. 1$ (monopartite) " ���20�	 41�#�/ (dicotyledonous plants) �������
��<'1
	�3/�1��.*.1 treehopper "  type species #�� Tomato pseudo-curly top virus 

4. Genus Begomovirus ����ก	7/"� !" %"��6ก,&��$�"�ก� !%7. �)+��&�	�1���20�	 41�#�/ 
(dicotyledonous plants) 
	�3/�1��.-$�'%*.1
"	��$ !)�$ (whitefly, Bemisia tabaci) %/$�
, *�")�� Begomovirus " -.+ 2 	'ก?>�#������. ��;��� 1 *"�	ก7	 (monopartite) ���� 2 
*"�	ก7	 (bipartite) �0ก��
��/��0�.�1/��ก$+��)$��2��	�1��4�� ! *.12������<
30��$'��ก
"'ก�0ก����0�.)�� begomovirus � !" , *�"���� DNA 2 *"�	ก7	 ��/� Tomato yellow leaf curl 

virus, TYLCV (Kheyr-Pour 
	�#>�, 1991; Navot 
	�#>�, 1991 2�)>�� ! begomovirus � !

��/��0�.2�
30��$'���ก%/$�"�ก,�" , *�"����. ��;��� 1 *"�	ก7	 ��/� Tomato leaf curl 

virus, ToLCV  (Dry 
	�#>�, 1993)  
 
2.3  �"
!��)�������.�/������0)�# 
 
 2.3.1 �,"6� -$�'%%����7*�#20��6ก��	���"��)����< ���� Tomato yellow leaf curl virus 
(TYLCV) Z:!��A,,70'�-.+" ก����	 !1���!����� Tomato yellow leaf curl Thailand virus 
(TYLCTHV) " 
�	/�ก��
��/��0�.2�,'��$'.�#��m"
	�0�6�$>B�#ก	�� Z:!�<:ก?�
	�
��1���*.1 Attathom 
	�#>� (1994); Rochester 
	�#>�, (1994) 
	��/�"� Sawangjit 

	�#>� (2005) -.+��1���ก���0%�1�'�8792�"/)�� TYLCTHV � !
��/��0�.2��)�B�#�����

	�B�#��$'���ก�D 1������#�� TYLCTHV-[CM] �&�2�+�ก6.*�#20��6ก��	���ก'0"��)����<2�
,'��$'.�� 1�2�"/ TYLCTHV-[NK] 
	� TYLCTHV-[SK] �&�2�+�ก6.*�#20��6ก��	���ก'0"��)����<
2�,'��$'.����#�1
	�%ก	�#� ��"	&�.'0 �,"6� -$�'%%����7*�#� 4,'.�1�/2� Genus 
Begomovirus  " , *�"����
00 bipartite  DNA-A ���� component A" )��. 2,744-2,751 �6$ 
#	 *�-�.9 
	� DNA-B ���� component B " )��. 2,737-2,750 �6$#	 *�-�.9 	'ก?>���ก��
*�#� !�0�'!$-�0�"��)����<#�� 20�/��� !
�ก2�"/,�" )��.�	;ก	�
	�"+$� ��6ก�� %/$�20	/��@
)���+� )�020,�"+$�	�����):4� =6$20-"/�� 10
	�" % ��	��� (chlorosis) �+����'กก��
�,�6(��60*�
	�
#��
ก�;� .�ก�/$� �&�2�+=	=	6�	.	�"�ก *.13+����4��)+��&�	�1�'4�
�/��1��+�
�/�����,�
%.���ก���7�
�� �+�
#��
ก�;�"�ก 
	�-"/2�+=	=	6��	1 TYLCTHV " �����<'12� 
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Family Solanaceae -.+
ก/ 1�%�020�	;ก (Nicotiana benthamiana) "��)����< (Lycopersicon 

esculentum) 	&�*�� (Datura stramonium) 
	�%�"��33/�1��.*�#-.+*.1
"	��$ !)�$ 
 
    
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1	.��� 2.1  
=�B��
%.�, *�")���,"6� -$�'%2� Family Geminiviridae Z:!����ก�0.+$1 4  
     Genus #�� Mastrevirus, Curtovirus, Topocuvirus 
	� Begomovirus  

Mastrevirus 

Curtovirus 

Topocuvirus 

Begomovirus 

MSV 

2,787 bp 

AV1 
(CP) 

AV2  
(MP) 

IR 

Rep B 

AC2 

BCTV 
2,993 bp 

AV3 
AV2 

AC1 
(Rep) 

AC3 (REn)

AC2 
AV1 (CP)

AC

TPCTV 
2,993 bp 

IR 

AV2 

AC1 
(Rep) 

AC3 (REn) 

AV1 (CP)
AC2 (TrAP) 

AC4 

TGMV-A 
2,588 bp 

IRA 

AV1 (CP)

AC1 
(Rep) 

AC2 (TrAP) 

AC3 (REn) 

AC4 

TGMV-B 
2,508 bp 

IRB 

BV1 
(NSP) 

BC1 

(MP)

IR 
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 2.3.2 �,"6� -$�'%� !����%����7*�#20./����	���)��3'!$�) 1$ ���� Mungbean yellow  

mosaic virus (MYMV) " , *�"����
00 bipartite *"�	ก7	)�� DNA-A " )��. 2,723 �6$#	 *�
-�.9 DNA-B " )��. 2,675 �6$#	 *�-�.9 (Morinaga 
	�#>�, 1993) " ��1���ก���0*�#� 4
����#�'4�
�ก���B�#������"�!��e �.<. 2520 �0
��/��0�.2��	�1,'��$'. ��/� ก&�
������ 
�6?>7*	ก �6,6�� ����0��>9 �#�%$��#9 
	��7�'18��  (Chiemsombat, 1991) 	'ก?>���ก��)��
*�#� !�0*.1�'!$-�#��0�20" ,7.�	;ก@ % ��	���ก��,�1�1�/�'!$-� �&�2�+20" % ��	������) 1$ �/�"�
,7.% ��	���,�)1�12�(/,�20��	 !1�����% ��	���,'. 201�.� !
�ก2�"/,�" % ��	��� �+�3'!$�) 1$,�

#��
ก�;� -"/��ก.�ก
	�-"/�6.=	 %�"��33/�1��.*�#-.+*.1
"	��$ !)�$ (Morinaga 
	�
#>�, 1993) 
 2.3.3 �,"6� -$�'%� !�02�3'!$��	��� ��ก��)��*�#� !�00�3'!$��	���#����ก��201�.1/� 
�0ก��
��/��0�.)��*�#2��e �.<. 2522 � !,'��$'.�� 1�2�"/ ก&�
������ %��07�  
	��	1 
(�#����'�879 
	�#>�, 2530) 3/�1��.*�#-.+*.1
"	��$ !)�$ 
	�$68 ก	*.1ก�����4&�#'4�0�20
��� " �����<'12� Family Leguminosae ��/� 3'!$
)ก 
	� Family Solanaceae �	�1��6. ��/� 
1�%�0 "��)����< (Iwaki 
	�#>�, 1983) 3'!$��	���� !����*�#,�
%.���ก��2006.�0 41$������6ก 
�%+�2�+20"'ก" % �) 1$�)+"
	������ก"������6!� 20
ก/,�" % �) 1$�)+" 0��20" 
30% �) 1$�)+"��"
�%+�20 20�.1/� CAก06.�0 41$
	�=6$CAก1/�  
 2.3.4 �,"6� -$�'%2���6ก Chiemsombat 
	� Kittipakorn (1996) -.+��$,�0. ��;���)��
�,"6� -$�'%2���6ก� !
%.���ก��20��6ก
	�20��	��� *.12�+. ��;����'$��$,� !%'��#����9,�ก 
DNA-A )�� TYLCTHV 	'ก?>���ก��)��*�#� !�02���6ก
�/	��'�879�'4�,�" ��ก��� !
�ก�/��
ก'� -.+
ก/ ��ก��20��	��� 20��6ก"+$��� �%+�20��	��� 2006.�0 41$=6.����/�� �0$/��,"6� -$�'%
)����6ก" 	&�.'0�6$#	 *�-�.9)��1 ��/��@#	+�1#	:�ก'0 TYLCTHV .'�� 4 CP 72 ����9�Z��9 IR 
75 ����9�Z;��9 
	� RC 81 ����9�Z��9 
 2.3.5 �,"6� -$�'%2�������ก�	
�� Chiemsombat 
	�#>� (1996) ��1���ก����$,�0
�,"6� -$�'%2�������ก�	
��� !
%.���ก���/��@ก'� ��/�2� cAก��� cAก �4&���+� " ��ก��20��6ก
��	���2�20� !
�ก2�"/
	�201�. 
�/20	/��1'�#�" % �) 1$ 2�"���
	��&�	:� 20�/��
%.���ก��
20./����	��� 
	�,7.��	���� !20�/�� � !20
ก/,�����
=	
�+� ก���,�6()��1�.	.	� 
 2.3.6 �,"6� -$�'%2�0$0��	 !1" ���� Tomato leaf curl New Dehli virus�[Luffa], 
ToLCNDV-[Luf]  ��1���*.1�1�$B� 
	�#>�2��e 2542 �0ก��
��/��0�.2�,'��$'.�#��m" 

	�%7���>07�  ,'.�1�/2� Genus Begomovirus DNA-A " )��. 2,746 �6$#	 *�-�.9 	'ก?>�
��ก��*�#� !�0�'!$-�0�0$0��	 !1"#�� 201�.��6ก1/�
	�����,7.% ��	��� 20" )��.�	;ก	�ก$/�
20�ก�6 20	/������,7.% ��	��� %�"��33/�1��.*�#.+$1$68 ก	#��=/������4&�#'4�20���-.+ 
 2.3.7 �,"6� -$�'%2�ก���, n10�) 1$ Okra yellow vein virus, OYVV ����%����7*�#-$�'%
�%+�20��	��� (Okra yellow vein virus disease) " ก��
��/��0�.�1/���7�
�� �&�2�+CAก)��
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ก���, n10" % ��	���-"/%�"��3%/���ก-�)�11'��/�������<-.+ ��7B�#)�����4�%����7" )��.
���"�> 18 x 30 ��*��"�� ,'.�1�/2� Genus Begomovirus ���!��,�ก�)+��&�	�1���20�	 41�#�/ 

	�3/�1��.*�#*.1
"	��$ !)�$ (�#����'�879 
	�#>�, 2544) 

 
2.4 �	��!"�#����ก��#��* � 
 

,�ก��1���ก��<:ก?����!���,"6� -$�'%��6.2�"/%����7*�#20��6ก��	���)��0$0��	 !1"
)���1�$B� �'��6$��6� 
	�#>�2��e 2542 ���!���,"6� -$�'%%����7*�#20��6ก��	���)�����
���ก�	
��)���#����'�879 ก6��6�ก�>9 
	�#>�2��e 2544 ���!�� Cucurbit geminiviruses in 
Thailand )�� Chiemsombat 
	�#>�2��e 1996 
	�ก��<:ก?�)�� Sawangjit S 2��e 2009 
���!�� The complete nucleotide sequence of Squash leaf curl China virus-[Wax gourd] and 
its phylogenetic relationship to other geminiviruses �$"�'4�ก��<:ก?���!�@)�����4��,"6� -$�'%
ก	7/"� 4 
%.�2�+��;�$/�-$�'%ก	7/"� 41'�#������A(��%&�#'(� !ก/�2�+�ก6.#$�"�% 1��1
ก/=�+=	6����
���ก�	
���	�ก�	�1��6.�'4�2������<-�1
	��/�������< ���!�� ,�ก�0$/��,"6� -$�'%� !����
%����7*�#)��������ก�	
��� 4" �'���ก���ก6.*�#
	�ก��
��/��0�.2�
�	��	�ก�1/���/� ���!�� 
%����7���!��,�ก-$�'%" %�"��33/�1��.-.+����4&�#'4�20���
	�� !%&�#'(#��" 
"	��$ !)�$����
����� !ก/�2�+�ก6.ก��
��/��0�.)��*�#
	����4�%����7�1/���/����!������0�6�$>ก$+��,:��&�2�+�ก6. 
%""�6m��$/�2�
�	��	�ก������ก�	
����6.�/��2���4�� !�	�1,'��$'.2�B�#ก	��)�������<
-�11'�#�" ก��
��/��0�.)��-$�'%ก	7/"� 4�1�/�1/���/����!�� 
 %3��B��ก��$6,'12����!��ก��<:ก?��ก !1$ก'0#$�"�	�ก�	�1����#$�"='�
�����
�'�87ก��")���,"6� -$�'%2�������ก�	
��2��/�������<�'4�" �1/���/����!��*.1�D���2���� 
��<�/��@ � !����=�+=	6�������ก�	
���'4�2�	'ก?>�ก��0�6*B#=	%.����ก��=	6��"	;.�'�879 *.1
ก��$6,'1,�
0/����� 2 	'ก?>�2�(/#�� ก����	&�.'0�6$#	6*�-�.9� !%"0��>9)��, *�")��-$�'% 
����ก��<:ก?�#$�"
�ก�/��)��	&�.'0�6$#	6*�-�.9�D���1 ��	'ก@� !%&�#'(Z:!�%/$�"�ก-.+
ก/1 �
*��� ��/��7+"��7B�# (Coat protein, CP) 1 �#$0#7"ก����6!"��6"�> (Replicase, Rep)  
	�
%/$� Intergenic region (IR) ��/� ก��<:ก?����!�� A New Bipartite Geminivirus (Begomovirus) 
Causing Leaf Curl and Crumpling in Cucurbits in the Imperial Valley of California )�� 
Guzman 
	�#>� 2��e 2000 ก��<:ก?����!�� Cucurbit leaf curl virus, a New Whitefly 
Transmitted Geminivirus in Arizona, Texas, and Mexico )�� Brown 
	�#>� 2��e 2000 
���!�� The complete nucleotide sequence of two distinct geminiviruses infecting cucurbits in 
Vietnam )�� Revill 
	�#>�2��e 2003 ���!�� Genetic diversity and mixed infections of 
begomoviruses infecting tomato, pepper and cucurbit crops in Nicaragua )�� Ala-Poikela 
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	�#>�2��e 2005 
	�ก��<:ก?����!�� Biology and Molecular Characterization of Cucurbit 

leaf crumple virus, an Emergent Cucurbit-Infecting Begomovirus in the Imperial Valley of 
California )�� Hagen 
	�#>�2��e 2008  Z:!�,�ก=	ก��<:ก?�
%.�2�+��;�$/�-$�'%2�ก	7/"�,
"6� -$�'%� !����%����7*�#)��������ก�	
��" ก����	 !1�
�	�%���'�87ก��"Z:!�%�"��3�ก6.-.+2�
8��"���6�	�.�$	� ก����	 !1�
�	�� 4��,�ก6.,�กก��ก	�1�'�879�����ก6.,�กก�� recombi- 
nation )��-$�'%2�ก	7/"�. 1$ก'� �&�2�+" )+�"�	����'�87ก��"� !��	 !1�-�,�ก�.6" .'��'4�=�+$6,'1,:�
�ก6.%""�6m��$/���ก���4�-$�'%ก	7/"� 41'�#�" ก��
��/��0�.2�
�	��	�ก8��"���6ก;" #$�"����-�
-.+%��� !-$�'%��	/��'4�,�" ก����	 !1�
�	�%���'�87ก��"�'$����&�2�+�ก6.�,"6� -$�'%��6.����%�1
�'�8792�"/ =�+$6,'1,:�%�2,<:ก?���	&�.'0�6$#	6*�-�.9)��1 � CP 
	� IR 0�, *�")�����4�-$�'%
.'�ก	/�$���!��&�"�$6�#����9#$�"�	�ก�	�1)�����4��,"6� -$�'%%����7*�#������ก�	
��%�1�'�879 
-�1 
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