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����� 4 
 

H�ก	��!"�# 
 

4.1  ก	��ก3���� #(	�.4&���ก5���� 
 

-.+�&�ก���ก;0�'$�1/��������ก�	
����6.�/��@� !�	�ก2�0�6�$>
�	��	�ก)���ก?��ก�
2�,'��$'.%7���>07�  ก�(,�07�  ���07�  �#��m" 
	�ก�7����� "���$,���,"6� -$�'% *.1���
���ก�	
��� !�&�"�<:ก?�-.+
ก/ 
��ก$� 
��*" 
��-� 0$0��	 !1" cAก��� 
	� cAก�) 1$ *.1" 
	'ก?>���ก��)��*�#2������6.�/��@ � !�ก;0"���$,�����4��,"6� -$�'% ��4�� !�	�ก
	���'%ก���'4�
��!�.'�
%.�2�B��� ! 3.1 
	������� ! 4.1  
 

�������� 4.1 
%.���!�20������ก�	
��,�ก,'��$'.�/��@
	���'% 

�6�� "��6��' &�!'.4& ��ก,-� 	ก	� 
AGRB1 ���07�  0$0��	 !1" =6$20)�7)�� " ,7.��	���-�"+ 
PKRB1 ���07�  cAก��� 20��6ก��	��� 
WGRB1 ���07�  cAก�) 1$ )�020-�"+ =6$20./����	��� 
WMRB1 ���07�  
��*" 20./����	��� 
MMRB1 ���07�  
��-� 20" ,7../����	��� 
PKSB1 %7���>07�  cAก��� 20./����	���  =6$)�7)�� 
PKSB2 %7���>07�  cAก��� 20./����	��� )�020-�"+ 
WGSB1 %7���>07�  cAก�) 1$ 20" ,7../����	��� =6$20)�7)�� 
WGSB2 %7���>07�  cAก�) 1$ 20��	���-�"+ =6$20)�7)�� 
WMSB1 %7���>07�  
��*" =6$20)�7)��./����	����'4�20 
WMSB2 %7���>07�  
��*" =6$20-"/�� 10 " ,7../����	��� 
WGNP1 �#��m" cAก�) 1$ =6$20-�"+ " ,7../����	��� 
CBKB2 ก�(,�07�  
��ก$� =6$20./���) 1$�/��%	'0�) 1$
ก/ 
PKBK 1 ก�7���� cAก��� =6$20)�7)�� "+$��� % �)+"%	'0�/�� 
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4.2  ก	����"6	�"!��)����/�.4&���ก5���� 
 

=	ก����$,�����4��,"6� -$�'%*.1��#�6# PCR �0$/��"�!��&��'$�1/��. ��;���� !%ก'.-.+
,�ก�'$�1/��������ก�	
��� !
%.���ก��*�#"��&���6ก6�61���6!"��6"�>�64�%/$�. ��;���*.12�+
-��-�"��9 CPA5 
	� CPR1137 Z:!�,��&�ก��%'��#����9%/$� CP gene 0� DNA-A )���,"6� 
-$�'% =	� !-.+#�� %�"��3%'��#����9�64�%/$�. ��;���� !" )��.���"�> 800 #�/�0% Z:!�����. ��;���
� !" 0�6�$> 1 �%'��#����9*��� ��/��7+"��7B�# (CP gene) -.+2��'$�1/��cAก��� cAก�) 1$ 
	�
0$0��	 !1" ,. ���07�  cAก���
	�cAก�) 1$ ,. %7���>07�  
	�
��ก$� ,. ก�(,�07�   (B��� ! 
4.1) 
%.�2�+��;�$/���ก��=6.�ก�6� !�ก6.):4�� 4" %����7"�,�กก���)+��&�	�1)�����4��,"6� -$�'% 
 
4.3  ก	��.!���!	-�(�� IR � ��&4= �"!��)���� 
 

,�ก=	ก���&�. ��;���� !%ก'.
1ก-.+,�ก�'$�1/��������ก�	
����6.�/��@"���$,%�0��
���4��,"6� -$�'%*.1��#�6# PCR �0$/�%�"��3��$,�0���4��,"6� -$�'%2��7ก�'$�1/��.'�
%.�2�
B��� ! 3.1 .'��'4�,:�#'.�	��ก�'$�1/����	/��'4�"��&�ก��<:ก?�2�)'4�����/�-� #��ก����6!"��6"�>
. ��;���� !#��0#	7"%/$� IR *.1��#�6# PCR .+$1-���"��9 GemF1802/TYTHIR-C 
	� 
PAV715/PAC1978 
 =	ก����6!"��6"�>. ��;���%/$� IR )���,"6� -$�'%� !<:ก?��0$/�%�"��3%'��#����9. ��;�
� !" )��.���"�>���"�> 1,280 #�/�0%,�ก�'$�1/���,"6� -$�'%2�cAก��� ���07�  (PKRB1) 
	� 
0$0��	 !1" ���07�  (AGRB1) �"�!�2�+-���"��9 TYTHIR-C 
	� GemF1802 
	�%�"��3
%'��#����9. ��;���)��.���"�> 1,500 #�/�0% ,�ก�'$�1/��
��ก$� ก�(,�07�  (CKB2) 
	� 
0$0��	 !1"���07�  (AGRB1) �"�!�2�+-���"��9 PAV715 
	� PAC1978 (B��� ! 4.2 
	� 4.3) 
 
4.4  ก	��!���	�6����ก	�����#����#���	'���!����% )�'����ก�' �!%�� ��"!��)���� 

       
,�กก����� 10�� 10	&�.'0�6$#	 *�-�.9
	�ก�.��"6*�%/$�1 �*��� ��/��7+"��7B�#)��

�,"6� -$�'%2�0$0��	 !1" cAก���  cAก�) 1$  ,.���07� , cAก��� cAก�) 1$ ,.%7���>07�  
	� 

��ก$� ,.ก�(,�07� � !<:ก?�ก'0�,"6� -$�'%��!�,�กm��)+�"�	 Genbank ������ ! 3.1) *.1
��� 10�� 102�%/$�)��1 �*��� ��/��7+"��7B�# (CP gene)  $6�#����9.+$1 DNASTAR software  
2�+=	ก��$6�#����9#$�"%'"�'�89� !%�.#	+��ก'�.'�� 4 

      ���4��,"6� -$�'%�'4��".� !<:ก?� #�� -$�'%� !
1ก-.+,�ก0$0��	 !1" (AGRB1), cAก��� 
(PKRB1), cAก�) 1$ (WGRB1) ,.���07� , 
��ก$� (CBKB2) ,.ก�(,�07� , cAก��� (PKSB1) 
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	�cAก�) 1$ (WGSB1) ,.%7���>07� " 1 �*��� ��/��7+"��7B�# ���ก�0.+$1 768 �6$#	 *�-�.9 

�	��'%-.+ก�.��"6*� 256 �'$  ,&��$��6$#	 *�-�.9
	�ก�.��"6*�
	�	&�.'0ก��,'.�� 1��'$�6$ 
#	 *�-�.9
	�ก�.��"6*�  .'�
%.�2������� ! 4.2 
	�B��� ! 4.4 - 4.7 

�"�!���� 10�� 10	&�.'0�6$#	 *�-�.9)��1 �*��� ��/��7+"��7B�#)�� AGRB1 �0$/�" 
#$�"#	+�1#	:�ก'0 CBKB2 � ! 99.2 ����9�Z;��9 
	����4� ToLCNDV-TH[TH.Cu] � ! 97.9 
����9�Z;��9 2�)>�� !	&�.'0ก�.��"6*�" #$�"��"���
	�#	+�1#	:�ก'�� ! 100  
	� 98.8 
����9�Z;��9��"	&�.'0 (������ ! 4.3)   

	&�.'0�6$#	 *�-�.9
	�ก�.��"6*�)��1 �*��� ��/��7+"��7B�#)�� PKRB1 " #$�"
#	+�1#	:�%��%7.ก'0���4� SLCCNV-[TH.Wax.07] 
	� SLCCV-[WG:NP]� !  97.9 ����9�Z;��9 
	� 
98.6 ����9�Z;��9��"	&�.'0  *.1	&�.'0ก�.��"6*�" #$�"#	+�1#	:�ก'�%��%7.ก'0���4� SLCCNV-
CN[CN.Gx25.05] � ! 99 ����9�Z;��9 (������ ! 4.4) 	&�.'0�6$#	 *�-�.9
	�ก�.��"6*�)��1 �
*��� ��/��7+"��7B�#)�� WGRB1 " #$�"#	+�1#	:�ก'0 ToLCNDV-TH[TH.Cu] %��%7.� !  97.8 

	� 99.2 ����9�Z;��9��"	&�.'0  (������ ! 4.5)  	&�.'0�6$#	 *�-�.9)��1 �*��� ��/��7+"��7B�#
)�� CBKB2 " #$�"#	+�1#	:�%��%7.ก'0ก'0AGRB1 � ! 99.2 ����9�Z;��9  ���	�"�#�� WGRB1

	����4� ToLCNDV-TH[TH.Cu] � ! 98.6 % ��"	&�.'0 2�)>�� !	&�.'0ก�.��"6*���"���ก'0
AGRB1 100 ����9�Z;��9 
	�#	+�1ก'0WGRB1 
	����4� ToLCNDV-TH[TH.Cu]� ! 99.2 % 
��"	&�.'0 (������ ! 4.6)  	&�.'0�6$#	 *�-�.9)��1 �*��� ��/��7+"��7B�#)�� PKSB1 " #$�"
#	+�1#	:�ก'0���4� SLCCNV-TH[TH] � ! 98.3 ����9�Z;��9 2�)>�� !	&�.'0ก�.��"6*�" #$�"
#	+�1#	:�ก'�ก'0���4� SLCCNV-TH[TH] � ! 99.2 ����9�Z;��9 (������ ! 4.7) �"�!���� 10�� 10	&�.'0
�6$#	 *�-�.92�%/$�)��1 �*��� ��/��7+"��7B�#)�� WGSB1" #$�"#	+�1#	:�%��%7.ก'0 
ToLCNDV-TH[TH.Cu] � !  98.2 ����9�Z;��9  
	�" 	&�.'0ก�.��"6*�#	+�1#	:�ก'�� ! 99.6 
����9�Z;��9  (������ ! 4.8) 

�"�!��&�"�<:ก?�#$�"%'"�'�89*.1ก��$6�#����9  Phylogenetic tree  �0$/����4��,"6� -$�'%
AGRB1,WGRB1,CBKB2 
	�WGSB1� !�&�ก��<:ก?�3�ก,'.�1�/2�ก	7/")�� ToLCNDV-
TH[TH.Cu] 
	� ToLCNDV-TH[TH.Luf] %/$�PKRB1 3�ก,'.�1�/2�ก	7/")��SLCCNV-[WG.NP] 
2�)>�� ! PKSB1 3�ก,'.�1�/2�ก	7/")�� SLCPHV-TH[TH] (B��� ! 4.8) 
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1	.��� 4.1 =	ก����$,
	���6!"��6"�>�64�%/$�. ��;���0�6�$> CP .+$1��#�6# PCR 
  

 
3$� ! 1  1 kb DNA Marker 
 
3$� ! 2  0$0��	 !1" ���07�  (AGRB1) 
 
3$� ! 3  cAก��� ���07�  (PKRB1) 
 
3$� ! 4  cAก�) 1$ ���07�  (WGRB1) 
 
3$� ! 5  cAก��� %7���>07�  (PKSB1) 
 
3$� ! 6  cAก�) 1$ %7���>07�  (WGSB1) 
 
3$� ! 7  
��ก$� ก�(,�07�  (CBKB2) 
 
3$� ! 8  �4&�ก	'!��	�.���4� (Negative control) 
 
3$� ! 9  �,"6� -$�'%2�
��ก$� (Positive control) 

 
 
 
 
                

1,000 bp. 800 bp. 

1     2     3     4    5     6    7     8     9 
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������ 4.2 ��ก�����	
������������������	�������������� IR  !"#�$������% TYTHIR-C 
              ���GemF1802 

 
�3� 1  1 kb DNA Marker 
�3� 2  cAก��� ���07�  (PKRB1) 
�3� 3  0$0��	 !1" ���07�  (AGRB1) 
�3� 4   �4&�ก	'!��	�.���4� (Negative control) 

 

 

 

 

 

1,500 bps. 
1,000 bps. 

1,280 bps. 

1     2     3     4     

www.ssru.ac.th



23 

 

 

 

 

 

 

 

 

 

 

 

 
������ 4.3 ��ก�����	
������������������	�������������� IR  !"#�$������% PAV715  
              ��� PAC1978 

 
�3� 1  1 kb DNA Marker  
�3� 2  ��Aก�� ก�B	��C�� (CKB2) 
�3� 3  HIกJ�"� �C�����C�� (WGSB1) 
�3� 4  ��A � �C�����C�� (WMSB2) 
�3� 5  ���
���"� ����C�� (AGRB1)  
�3� 6  �4&�ก	'!��	�.���4� (Negative control) 
 

 

 

 

 

1,500 bps. 
1,000 bps. 

2,000 bps. 

1         2       3        4       5        6 
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�������� 4.2  	O�������P�� ��Q!%���ก�!���� �J�A"�� �����
R�
C$���CS�PJ�A	���������Q��   
                  TUกV� 

 

 

 

 

 

 

 

 

 

 

 

 

�������� Nucleotide (bps.) Amino acid 

AGRB1 

PKRB1 

WGRB1 

CBKB2 

PKSB1 

WGSB1 

768 

768 

768 

768 

768 

768 

256 

256 

256 

256 

256 

256 
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(ก) 
 

1   ATGTCGAAAG GTCCAGCAGA TATCATCATT TCAACGCCCG CATCGAAGGT 

51  ACGCCGACGA CTCAACTTCG ACAGCCCCTA TGGAACTCGT GCAGTTGTCC 

101 CCATTGCCCG CGTCACAAAA GCAAAGGCCT GGACCAACAG GCCGATGAAC 

151 AGAAAACCCA GAATGTACAG AATGTATAGA AGTCCCGACG TGCCAAGGGG 

201 CTGTGAAGGC CCTTGTAAGG TGCAGTCTTT TGAATCTAGG CACGACGTGT 

251 CGCATATTGG GAAGGTCATG TGTGTCAGTG ACGTTACAAG AGGAACTGGA 

301 CTCACACATC GCATAGGGAA GCGATTCTGT GTGAAATCCG TATACATTCT 

351 GGGCAAGATA TGGATGGATG AAAACATCAA GACAAAAAAT CATACTAACA 

401 GTGTCATGTT TTTTTTGGTT CGTGACCGTC GTCCTACAGG AACACCCCAA 

451 GATTTCGGGG AAGTTTTTAA CATGTTTGAC AATGAACCGA GCACAGCAAC 

501 GGTGAAGAAC ATGCATCGTG ACCGTTATCA AGTCTTACGG AAGTGGCATG 

551 CGACTGTGAC GGGAGGAACA TACGCATCTA GGGAGCAAGC ATTAGTTAGG 

601 AAGTTTGTTA GGGTTAATAA TTATGTTGTT TATAATCAAC AAGAGGCCGG 

651 CAAGTATGAG AATCATACTG AAAACGCATT GATGTTGTAT ATGGCCTGTA 

701 CTCACGCATC AAATCCTGTG TATGCTACTT TGAAAATCCG GATCTATTTC 

751 TATGATTCGG TAACAAAT 

 

 

(J) 
 

1   MSKGPADIII STPASKVRRR LNFDSPYGTR AVVPIARVTK AKAWTNRPMN 

51  RKPRMYRMYR SPDVPRGCEG PCKVQSFESR HDVSHIGKVM CVSDVTRGTG 

101 LTHRIGKRFC VKSVYILGKI WMDENIKTKN HTNSVMFFLV RDRRPTGTPQ 

151 DFGEVFNMFD NEPSTATVKN MHRDRYQVLR KWHATVTGGT YASREQALVR 

201 KFVRVNNYVV YNQQEAGKYE NHTENALMLY MACTHASNPV YATLKIRIYF  

251 YDSVTN 

 

������ 4.4  ��!A�O�!�����P�� ��Q!% (ก)   ����O�!��ก�!���� � (J) J�A AGRB1  
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(ก) 
 

1   ATGTCGAAAG GTCCAGCAGA TATCATCATT TCAACGCCCG CATCGAAGGT 

51  ACGCCGACGA CTCAACTTCG ACAGCCCCTA TGGAACTCGT GCAGTTGTCC 

101 CCATTGCCCG CGTCACAAAA GCAAAGGCCT GGACCAACAG GCCGATGAAC 

151 AGAAAACCCA GAATGTACAG AATGTATAGA AGTCCCGACG TGCCAAGGGG 

201 CTGTGAAGGC CCTTGTAAGG TGCAGTCTTT TGAATCTAGG CACGACGTGT 

251 CGCATATTGG GAAGGTCATG TGTGTCAGTG ACGTCACACG AGGAACTGGA 

301 CTCACACATC GCATAGGGAA GCGATTCTGT GTGAAATCCG TCTACATTCT 

351 GGGCAAGATA TGGATGGATG AAAACATCAA GACAAAAAAT CATACTAACA 

401 GTGTCATGTT TTTTTTGGTT CGTGACCGTC GTCCTACAGG AACACCCCAA 

451 GATTTCGGGG AAGTTTTTAA CATGTTTGAC AATGAACCGA GCACAGCAAC 

501 GGTGAAGAAC ATGCATCGTG ACCGTTATCA AGTCTTACGG AAGTGGCATG 

551 CGACTGTGAC GGGAGGAACC TACGCATCTA GGGAGCAAGC ATTAGTTAGG 

601 AAGTTTGTTA GGGTTAATAA TTATGTTGTT TATAATCAAC AAGAGGCCGG  

651 GAAGTATGAG AATCATACTGA AAACGCATT AATGTTGTAT ATGGCCTGTA  

701 CTCACGCATC AAATCCTGTGT ATGCTACTT TGAAAATCCG GATCTATTTC  

751 TATGATTCGG TAACAAAT 

 
 

(J) 
 

1   MSKGPADIII STPASKVRRR LNFDSPYGTR AVVPIARVTK AKAWTNRPMN 

51  RKPRMYRMYR SPDVPRGCEG PCKVQSFESR HDVSHIGKVM CVSDVTRGTG 

101 LTHRIGKRFC VKSVYILGKI WMDENIKTKN HTNSVMFFLV RDRRPTGTPQ 

151 DFGEVFNMFD NEPSTATVKN MHRDRYQVLR KWHATVTGGT YASREQALVR 

201 KFVRVNNYVV YNQQEAGKYE NHTENALMLY MACTHASNPV YATLKIRIYF 

251 YDSVTN 

 

������  4.5  ��!A�O�!�����P�� ��Q!% (ก)   ����O�!��ก�!���� � (J) J�A CBKB 2  
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(ก) 
 

1   ATGTCGAAGC GTCCAGCAGA TATCATCATT TCAACGCCCG CATCGAAGGT 

51  ACGCCGACGAC TCAACTTCGA CAGCCCCTAT GGAACTCGTG CAGTTGTCC 

101 CCATTGCCCGC GTCACAAAAG CAAAGGCCTG GACCAACAGG CCGATGAAC 

151 AGAAAACCCAG AATGTACAGA ATGTATAGAA GTCCCGACGT GCCAAGGGG 

201 CTGTGAAGGCC CTTGTAAGGT GCAGTCTTTT GAATCTAGGC ACGACGTGT 

251 CGCATATTGGG AAGGTCATGT GTGTCAGTGA CGTTACACGA GGAACTGGA 

301 CTCACACATCG CATGGGGAAG CGATTCTGTG TCAAATCCGT ATACATTCT 

351 GGGCAAGATAT GGATGGATGA AAACATCAAG ACAAAAAATC ATACTAACA 

401 GTGTCATGTTT TTTTTGGTTC GTGACCGTCG TCCTACAGGA ACACCCCAG 

451 GATTTCGGGGA AGTTTTTAAC ATGTTTGACA ATGAACCGAG CACAGCAAC 

501 GGTGAAGAACA TGCATCGTGA CCGTTACCAA GTCTTACGGA AGTGGCATG 

551 CTACTGTGACG GGAGGAACAT ACGCATCTAG GGAGCAAGCA TTAGTTAGG 

601 AAGTTTGTTAG GGTTAATAAT TATGTTGTTT ATAATCAACA AGAGGCCGG 

651 CAAGTATGAGA ATCATACTGA AAACGCATTA ATGTTGTATA TGGCCTGTA 

701 CTCACGCATCA AATCCTGTGT ATGCTACTTT GAAAATCCGG ATCTATTTC 

751 TATGATTCGGT AACAAAT 

 

 

(J) 
 

1   MSKRPADIII STPASKVRRR LNFDSPYGTR AVVPIARVTK AKAWTNRPMN 

51  RKPRMYRMYR SPDVPRGCEG PCKVQSFESR HDVSHIGKVM CVSDVTRGTG 

101 LTHRMGKRFC VKSVYILGKI WMDENIKTKN HTNSVMFFLV RDRRPTGTPQ 

151 DFGEVFNMFD NEPSTATVKN MHRDRYQVLR KWHATVTGGT YASREQALVR 

201 KFVRVNNYVV YNQQEAGKYE NHTENALMLY MACTHASNPV YATLKIRIYF 

251 YDSVTN 

 

������  4.6  ��!A�O�!�����P�� ��Q!% (ก)   ����O�!��ก�!���� � (J) J�A WGRB 1  
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(ก) 
 

1   ATGTGGAAGC GTCCAGCAGA TATCATCATT TCAACGCCCG CATCGAAGGT 

51  ACGCCGACGA CTCAACTTCG ACAGCCCCTA TGGAACTCGT GCAGTTGTCC 

101 CCATTGCCCG CGTCACAAAA GCAAAGGCCT GGACCAACAG GCCGATGAAC 

151 AGAAAACCCA GAATGTACAG AATGTATAGA AGTCCCGACG TCCCAAGGGG 

201 CTGTGAAGGC CCTTGTAAGG TGCAGTCTTT TGAATCTAGG CACGACGTAT 

251 CGCATATTGG CAAGGTCATG TGTGTCAGTG ACGTCACACG AGGAACGGGA 

301 CTCACACATC GCGTAGGGAA GCGATTCTGT GTGAAATCCG TCTATATTCT 

351 GGGCAAGATA TGGATGGATG AAAACATCAA GACTAAAAAC CATACTAACA 

401 GTGTCATGTT TTTTTTGGTA CGTGACCGTC GTCCTACAGG AACACCCCAA 

451 GATTTCGGGG AAGTCTTCAA CATGTTTGAC AATGAACCGA GCACAGCAAC 

501 GGTGAAGAAC ATGCATCGTG ACCGTTATCA AGTCTTACGG AAGTGGCATG 

551 CGACTGTGAC GGGAGGAACT TACGCATCTA GGGAGCAAGC ATTAGTTAGG 

601 AAGTTTGTTA GGGTTAATAA TTATGTTGTT TATAATCAAC AAGAGGCCGG 

651 CAAGTATGAG AATCATACTG AAAACGCATT AATGTTGTAT ATGGCCTGTA 

701 CTCACGCATC AAATCCTGTA TATGCTACTT TGAAAATCCG GATCTATTTC 

751 TATGATTCGG TAACAAAT 

 

 

(J)     
 

1   MWKRPADIII STPASKVRRR LNFDSPYGTR AVVPIARVTK AKAWTNRPMN 

51  RKPRMYRMYR SPDVPRGCEG PCKVQSFESR HDVSHIGKVM CVSDVTRGTG 

101 LTHRVGKRFC VKSVYILGKI WMDENIKTKN HTNSVMFFLV RDRRPTGTPQ 

151 DFGEVFNMFD NEPSTATVKN MHRDRYQVLR KWHATVTGGT YASREQALVR 

201 KFVRVNNYVV YNQQEAGKYE NHTENALMLY MACTHASNPV YATLKIRIYF 

251 YDSVTN 

 

������  4.7  ��!A�O�!�����P�� ��Q!% (ก)   ����O�!��ก�!���� � (J) J�A WGSB 1  
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�������� 4.3 ���%WX��%P���P�$�"P�UAJ�A�O�!�����P�� ��Q!%����O�!��ก�!�� ��R��"�� �����           
                 
R�
C$���CS�PJ�A AGRB1 Q�����"�Q�"�ก��	������������!���� 
 

	��������� ���P�� ��Q!% ก�!���� � 

PKRB1 

WGRB1 

CBKB2 

PKSB1 

WGSB1 

SLCCNV-CN[CN.Gx25.05] 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDV 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

90.2 

98.8 

99.2 

89.7 

97.4 

87.9 

87.1 

86.1 

70.4 

92.7 

93.9 

88.8 

88.7 

86.1 

70.4 

93.9 

94.3 

93.8 

97.9 

96.7 

94.7 

67.2 

71.1 

71.2 

72.5 

98.6 

99.2 

100.0 

96.9 

98.8 

96.5 

95.3 

91.8 

77.0 

97.3 

97.7 

96.1 

95.3 

91.8 

82.8 

97.7 

96.9 

96.5 

98.8 

97.7 

97.3 

74.6 

77.7 

77.7 

80.1 
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R�
C$���CS�PJ�A PKRB1Q�����"�Q�"�ก��	������������!���� 
 

	��������� ���P�� ��Q!% ก�!���� � 

AGRB1 

WGRB1 

CBKB2 

PKSB1 

WGSB1 

SLCCNV-CN[CN.Gx25.05] 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDV 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

90.2 

90.7 

90.1 

97.4 

90.1 

94.7 

94.2 

97.9 

68.3 

89.7 

90.5 

96.6 

95.7 

97.9 

68.6 

89.6 

90.2 

89.4 

90.9 

89.4 

88.8 

66.2 

68.8 

69.1 

70.2 

98.6 

98.6 

98.6 

98.6 

99 

99 

97.6 

98.6 

77.9 

97.6 

98.1 

97.6 

97.6 

98.6 

86.1 

98.1 

97.1 

96.6 

99 

97.6 

98.6 

78.4 

78.8 

78.8 

80.3 
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C$���CS�PJ�A WGRB1Q�����"�Q�"�ก��	������������!���� 
 

	��������� ���P�� ��Q!% ก�!���� � 

AGRB1 

PKRB1 

CBKB2 

PKSB1 

WGSB1 

SLCCNV-CN[CN.Gx25.05] 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDV 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

98.8 

90.7 

89.6 

90.1 

89.8 

88.7 

87.9 

86.9 

71.4 

92.6 

93.8 

89.6 

89.6 

86.6 

71.4 

74.1 

74.4 

93.9 

97.8 

96.6 

94.5 

67.1 

71.6 

71.9 

73 

99.2 

98.6 

99.2 

97.3 

99.2 

96.6 

95.7 

92.2 

77.3 

97.7 

98.0 

96.5 

95.7 

92.2 

83.2 

98.0 

97.3 

96.9 

99.2 

98.0 

97.7 

75.0 

78.1 

78.1 

80.5 
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	��������� ���P�� ��Q!% ก�!���� � 

AGRB1 

PKRB1 

WGRB1 

PKSB1 

WGSB1 

SLCCNV-CN[CN.Gx25.05].CP 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDV 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

99.2 

90.1 

98.6 

89.6 

97.8 

87.8 

86.8 

86.0 

70.8 

92.8 

93.9 

88.7 

88.4 

86.0 

70.8 

94.0 

94.3 

93.8 

97.9 

96.7 

94.8 

66.8 

71.0 

71.2 

72.4 

100.0 

98.6 

99.2 

96.9 

98.8 

96.5 

95.3 

91.8 

77.0 

97.3 

97.7 

96.1 

95.3 

91.8 

83.8 

97.7 

86.9 

96.5 

98.8 

97.7 

97.3 

74.6 

77.7 

77.7 

80.1 
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C$���CS�PJ�A PKSB1Q�����"�Q�"�ก��	������������!���� 
 

	��������� ���P�� ��Q!% ก�!���� � 

AGRB1 

PKRB1 

WGRB1 

CBKB2 

WGSB1 

SLCCNV-CN[CN.Gx25.05].CP 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

S SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDV 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

89.7 

97.4 

90.1 

89.6 

89.8 

96.5 

96.4 

94.1 

70.8 

90.1 

90.4 

98.3 

96.7 

94.1 

69.5 

89.8 

90.2 

89.6 

90.2 

89.5 

89.5 

67.2 

70.7 

70.8 

72.7 

96.9 

98.6 

97.3 

96.9 

97.3 

99.2 

98 

93.3 

78.9 

96.9 

97.3 

99.2 

98 

93.3 

83.6 

97.3 

96.5 

96.1 

97.3 

96.5 

97.7 

94.6 

78.9 

78.9 

81.2 
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	��������� ���P�� ��Q!% ก�!���� � 

AGRB1 

PKRB1 

WGRB1 

CBKB2 

PKSB1 

SLCCNV-CN[CN.Gx25.05].CP 

SLCCNV 

SLCCNV-[TH.Wax.07] 

SLCYNV-[CN.Y23.00] 

SLCCNV-IN[IN.Coi.Pum] 

SLCCNV-IN[IN.Luc.Pum] 

SLCCNV-TH[TH] 

SLCPHV-PH[PH.Mun] 

SLCCV-[WG.NP] 

ToLCLV-[LA] 

ToLCNDV-IN[IN.ND.Mld.92] 

ToLCNDV-IN[IN.ND.Svr.92] 

ToLCNDV-IN[PK.Sn.97] 

ToLCNDV-TH[TH.Cu] 

ToLCNDV-TH[TH.Luf] 

ToLCNDVC 

WmCSV-[IR.97] 

TYLCTHV-B[TH.ChMai] 

TYLCTHV-B[TH.Nok] 

TYLCTHV-C[TH.SaNa] 

97.4 

90.1 

97.1 

97.8 

89.8 

87.8 

87.1 

86.5 

71.0 

93.8 

94.5 

89.1 

88.7 

86.5 

71.2 

94.3 

94.7 

94.3 

98.2 

97.0 

95.6 

66.0 

71.1 

71.5 

72.5 

98.8 

99 

99.2 

98.8 

97.3 

96.9 

95.7 

92.2 

77.3 

98.0 

98.4 

96.5 

95.7 

92.2 

83.2 

98.4 

97.7 

97.3 

99.6 

98.4 

98.0 

75.4 

78.1 

78.1 

80.5 
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