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1�� ��H#��H�%=	��� 13 DP�
8�
�$�
E 8
9!�� E-ACA/M-CAA, E-AGC/M-CAA, E-ACC/M-CAC, E-AAG/M-CAG, E-ACA/M-
CAG, E-AGC/M-CAG, E-AGC/M-CAT, E-AAC/M-CTC, E-ACA/M-CTC, E-ACT/M-CTC, E-
AGC/M-CTC, E-ACA/M-CTT !�1 E-ACG/M-CTT G	$�=	
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���
!7�
�������%=	���$	� $�D�	$!G�G�	#B�#!7�
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!�9� ����	�	$	
7D�
��M��G=	!>��#B�#!7�
��������� $�D�	$!G�G�	# (polymorphism) 8
9
��H#��H� 126 G=	!>��# (loci) $�D�	�k�� ����	��� 9.63 G=	!>��#G��>�C #DP�8�
�$�
E ��M �#%	��	
�=	 
polyacrylamide gel elctrophoresis �
�;<9�D
M �# Gel-Scan 3000 �=	;>9�	
"m���G�#	�$�D�	$�1
�� 
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%=	 6 DP���� !�1 
MseI FC #$�G=	!>��#%
%=	 4 DP���� %	�D�	$�>$	1�$B�#G=	!>��#�	
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$	�$	� �=	;>98
9B9�$P��	���$�E
�
�������=	>
���	
���D
	1>E��%=	���$	� 

.�	���#& 4 DP�8�
�$�
E%=	��� 13 DP� �� D�
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E-ACA ∗ ∗ ∗ ∗
E-ACC  ∗
E-ACG  ∗
E-ACT  ∗
E-AGC ∗ ∗ ∗ ∗
E-AGG  

>$	��>GZ �D
M �#>$	� (∗) >$	�7C#DP�8�
�$�
E�� D�
��M��8
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E�� �>$	1�$ 4 DP� %	���H#>$
 64 DP� �D
M �#>$	� M DM� 

�������$	G
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!�1>$	���B 31 7C# 40 G	$�=	
��



53

,���#& 4 !�
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�#��9	�	
��>�M�#�
1��  �� 8
9%	��	
�=	 
��������
�I
�F�� �
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1.3  ���	
���D
	1>ED�	D�	$>�	�>�	��	#����Z�

$ (genetic diversity) !�1D�	D�	$
!G�G�	#�	#����Z�

$
1>��	#"
1<	�
 (genetic differentiation among populations) B�#��9��8$9

�#��9	�	
��>�M�#�
1��  

�$M ��=	G�����	#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# $	���D
	1>E�	���$�E 
����I!�����
�;<98�
�$�
E��H# 13 DP� �=	;>98
9B9�$P��	���$�E
�������%=	���$	� �	$	
7D�
��M��
G=	!>��#B�#!7�
��������� $�D�	$!G�G�	# (polymorphism) 8
9��H#��H� 126 G=	!>��# (loci)  %	��	

���D
	1>E
9���"
!�
$ TFPGA ����	��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# $�D�	�"�
E�F��GE 
polymorphism (95% criterion) ��P�;�<��# 62.70 7C# 91.27% !>��#B�#��9��8$9
�#��9	�	
��>�M�#
�
1�� �� $�D�	�"�
E�F��GE polymorphism �P#�� �Z
DM�!>��#�=	�:�"�	��
1�	 %�#>��
�
1��  $�D�	�P#7C# 
91.27% !>��#�� $�D�	�"�
E�F��GE polymorphism �P#�"K����
����  2 DM�!>��#��	1�9�� �=	�:���	��C� 
%�#>��
�
1��  $�D�	���	��� 83.33% !>��#�� $��P#
�#�#$	DM�!>��#�9	�D��#�G� �=	�:����"Z
 
%�#>��
��##	 !�1!>��#�=	�:�"1�>���� %�#>��
G
�# $�D�	���	���DM� 82.54% !>��#�� $�D�	G =	

�#�#$	DM�!>��#�=	�:��B	��$ %�#>��
�
1��  $�D�	 77.78% !>��#�� $�D�	�"�
E�F��GE polymorphism 
G =	�� �Z
DM�!>��#��	1��� �=	�:��$M�# %�#>��
�
1�� FC #$�D�	���	��� 62.69% �
�D�	�k�� �B�#
�"�
E�F ��GE polymorphism �� �	� ��  80.03% (G	
	#��  5) FC  #7 M� �" K�D�	D ���B9	 #� P# 
!G��$M ���%	
?	�"
�����������D�	�"�
E�F��GE polymorphism B�#!>��#��	1��� �=	�:��$M�# 
%�#>��
�
1��  FC #G =	���	D�	�k�� �D���B9	#$	� �	%$��	�>GZ$	%	�%=	���G�����	#��9��8$9
�#��9	�	
�
�� 
��
�$$	8
9$�%=	����9������8" DM�$�����# 4 G�����	# FC #�"K�!>��#�� $�G�����	#%=	����9���� �Z
 
;��	
aC�b	D
�H#��H �� �"K��<����H�	%$��	�>GZ$	%	�%=	���G�����	#�� �9������8"��#��G�����	� 
;��	
G
�%��D�	$!G�G�	#B�#<�H�
�������>
M����	��� %1���	
���
>
M�8$����
�	���$�E 

��������� G=	!>��#;
G=	!>��#>�C # ��M �#%	�B9�$P�!7�
�������B�#!G��1G�����	#�� 8
9$	%	���D��D
����I!������H����
BCH�%	���B�#�	
G�
<�H�
�������
9�����8F$EG�
%=	��	1 ����$�
EItFC$�� ���
BCH�
%C#�"K���$	%	��	
���
�	
��	�����ZEB�#�=	
�����!�9����
�	
>	�8"B�#G=	!>��#%
%=	 
B�#���8F$EG�
%=	��	1 >
M��	%%1���
%	��	
B	
>	�8">
M���� $�B9	$	B�#<�H�����
��������=	;>9
<�H�
��������� G�
�
����8F$EG
#G=	!>��#�
������$�B�	
�� !G�G�	#�����8
9 !�1"
�$	?D�	$ 
���!"
B�#G=	!>��#G�
%=	��	1B�#���8F$E
�#���	�$���P�$	�$	�!$9��	��	%1�"K��� #$�<���G 
�� D�9	�D�C#���>
M��"K�<��
�
��������G	$ 
�#��H�>	��=	�	
aC�b	���%=	���G�����	#�� �� #$	�BCH�
���	;
��%1�� #��� $���	�;��	
��D�	$���!"
B�#G=	!>��#G�
%=	��	1B�#���8F$E$	�BCH����	��H� 
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�=	;>9!>��#�� $�G�����	#%=	����9���	%G
�%��D�	$!G�G�	#B�#�	���$�E
��������� ���
%	��	
G�

B�#���8F$EG=	!>��#G�	#N8
9�9�����	D�	$�"K�%
�#

D�	D�	$>�	�>�	��	#����Z�

$ (He) ��P�;�<��# 0.2634 7C# 0.3341 �� D�	�k�� � 
0.3013 �
�$�D�	D�	$>�	�>�	�
�$�Z�!>��#���	��� 0.3384 !>��#B�#��9��8$9
�#��9	�	
��>�M�#
�
1�� �� $�D�	D�	$>�	�>�	��	#����Z�

$�P#�� �Z
DM�!>��#��	1�9�� �=	�:���	��C� %�#>��
�
1��  
$�D�	���	��� 0.3341 !>��#�� $�D�	�P#�"K����
���� ��#DM�!>��#�=	�:�"�	��
1�	 %�#>��
�
1��  $�D�	 
0.3155 !>��#�� $�D�	�P#
�#�#$	DM�!>��#�9	�D��#�G� �=	�:����"Z
 %�#>��
��##	 $�D�	 0.3128 

�#�#$	DM�!>��#�=	�:��B	��$ %�#>��
�
1��  $�D�	 0.2949 
�#�#$	���DM�!>��#�=	�:�"1�>���� 
%�#>��
G
�# $�D�	 0.2873 !�1!>��#��	1��� �=	�:���	��C� %�#>��
�
1��  $�D�	D�	$>�	�>�	��	#
����Z�

$�9���� �Z
DM�$�D�	���	��� 0.2634  
 

D�	D�	$!G�G�	#�	#����Z�

$
1>��	#"
1<	�
 (Fst) B�#��9��8$9
�#��9	�	
�
�>�M�#�
1�� ;��Z�!>��#�� �=	�	
aC�b	$�D�	���	��� 0.0821 (G	
	#��  6) !�
#7C#��	$�D�	$!G�G�	#
�	#����Z�

$
1>��	#"
1<	�
;���9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��#��P�"
1$	? 8% 
FC #��P�;�
1
���� 8$��P#��� ��H#��H�	%��M �#$	%	���9��8$9
�#��9	�	
��>�M�#�
1�� $��	
�
1%	�����ZE
!���k�	17� ���P��	#:	D;G9�
���?%�#>��
G
�# �
1��  ��##	 !�1�
���?�M �N�� $�D�	$;��9�D��#��� 
���	#8
��G	$D�	$!G�G�	#
1>��	#"
1<	�
��H# 6 !>��#B�#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H
����	$�D�	�P#���	D�	D�	$!G�G�	#�� 8
9%	��	
aC�b	B�# Sharma et al. (2003)  �
�8
9aC�b	D�	$
>�	�>�	��	#����Z�

$B�#��9��8$9
�� Pterostylis aff. picta FC #�"K���9��8$9�k�	17� �;��9�PO����ZE
B�#"
1��a����G
���� %	��	
aC�b	 allozymic polymorphism ����	D�	 Gst B�# ��9��8$9
�� 
Pterostylis aff. picta ��H# 9 "
1<	�
 $�D�	����# 0.05  ��H#��H�	%��
	1��	 allozyme $�%=	���G=	!>��#
!�1 allele �� %=	��
 !�1�	%�"K���
	1�MH�_	��	#����Z�

$B�#��9��8$9<��
��H��#
9�� ��M �#%	�
�"K���9��8$9�k�	17� ��� ;��9�PO����ZE 
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.�	���#& 5 !�
#D�	�"�
E�F��GE polymorphic loci B�#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# 

Polymorphic loci  (%)�=	
�� <M �!>��# %=	���G�����	# 
99% criterion 95% criterion 

1 �.�B	��$ %.�
1��  7 77.7778 77.7778 
2 �."1�>���� %.G
�# 10 82.5397 82.5397 
3 �."�	��
1�	 %.�
1��  20 94.4444 91.2698 
4 ��	1��� �.�$M�# %.�
1��  4 62.6984 62.6984 
5 ��	1�9�� �.��	��C� %.�
1��  8 83.3333 83.3333 
6 �.D��#�G� �.���"Z
 %.��##	 21 86.5079 82.5397 
 Average   81.2169 80.0265 

.�	���#& 6 !�
#D�	 gene diversity B�#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# 

�=	
�� <M �!>��# %=	���G�����	# Expected heterozygosity Fst 

1 �.�B	��$ %.�
1��  7 0.2949  
2 �."1�>���� %.G
�# 10 0.2873  
3 �."�	��
1�	 %.�
1��  20 0.3155  
4 ��	1��� �.�$M�# %.�
1��  4 0.2634  
5 ��	1�9�� �.��	��C� %.�
1��  8 0.3341  
6 �.D��#�G� �.���"Z
 %.��##	 21 0.3128  
 Average 11.67 0.3013 0.0821 
 Total  70 0.3384  

1.4 ���	
���D
	1>ED�	D�	$��$����E�	#����Z�

$ (genetic distances) 
1>��	#!>��#B�#
��9��8$9
�#��9	�	
��>�M�#�
1��  

���	
���D
	1>ED�	$��$����E�	#����Z�

$
1>��	#!>��#B�#��9��8$9
�#��9	�	
�
�>�M�#�
1��  %	��	
���D
	1>ED�	 genetic distances (G	
	#��  7) 
9����D��D Unweigthed Pair 
Group Method of Arithmetic Average (UPGMA) �
�;<9�"
!�
$ TFPGA (Miller, 1997) ����	
�	$	
7%�
��Z�$B�#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��#G	$�=	
��D�	$��$����E���8
9
�#��H
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(G	
	#��  8)  !>��#�=	�:�"1�>���� %�#>��
G
�# $�D�	$��$����E����=	�:�"�	��
1�	 %�#>��
�
1�� 
$	��� �Z
 �
�$�D�	 genetic distance 
�$���	��� 0.0406  �=	
��7�
$	DM�!>��#�9	�D��#�G� �=	�:�
���"Z
 %�#>��
��##	 FC #$�D�	$��$����E>�	#���$	 �
�$�D�	 genetic distance 
�$��� 2 !>��#!
�
���	��� 0.0482  �=	
��G��$	DM�!>��#�=	�:��B	��$%�#>��
�
1��  $�D�	 genetic distance 
�$�����H# 3 
!>��#!
����	��� 0.0579  �=	
��G��$	DM�!>��#��	1�9�� �=	�:���	��C� %�#>��
�
1��  $�D�	 genetic 
distance 
�$�����H#  4 !>��#�� �� 	�$	���	���  0.0689  !�1�=	
���Z
�9	�FC # �"K�!>��#�� $�
D�	$��$����E���!>��#�M �N�9���� �Z
DM�!>��#��	1��� �=	�:��$M�# %�#>��
�
1��  $�D�	 genetic 
distance 
�$��H#>$
���	��� 0.1015  (:	���  10)  ��M �#%	��� G�H#>
M�B���BGB�#�MH��� FC #
1�Z7C#
!>��#����G�����	#�	%8$���
D�9�#���
1�1>�	#
1>��	#�MH��� �� !�9%
�#  �	
��%	
?	7C#
D�	$��$����E�	#����Z�

$
1>��	#!>��#G�	#N %C#D�
�9	#��#%	�!���� "
1���
9�� (:	���  1)  
 
.�	���#& 7 !�
#D�	 genetic distances !�1 identities (NEI'S (1972/1978) DISTANCE) B�# 

��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# 

I \ D 1 2 3 4 5 6
1 - 0.0373 0.0259 0.0736 0.0549 0.0452 
2 0.9634 - 0.0249 0.0760 0.0428 0.0346 
3 0.9744 0.9754 - 0.0786 0.0371 0.0353 
4 0.9291 0.9268 0.9244 - 0.0529 0.0660 
5 0.9466 0.9581 0.9635 0.9484 - 0.0434 
6 0.9558 0.9660 0.9653 0.9361 0.9575 - 
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.�	���#& 8 !�
#D�	 genetic distances B�#�	
%�
��Z�$��9��8$9
�#��9	�	
�!>��#G�	#N �
��#G	$
1
��
D�	$��$����E�	#����Z�

$ �� 8
9%	��	
D=	��� ���� UPGMA �
�;<9�"
!�
$ TFPGA 

	�(�%��	��(���7� �7� distance ����.7�����7� ���7�.7��@�#&"AB�C��*��)����7� 
1 0.0406 2-3 
2 0.0482 2-3-6 
3 0.0579 1-2-3-6 
4 0.0689 1-2-3-5-6 
5 0.1015 1-2-3-4-5-6 

>$	��>GZ 
1
��D�	$��$����E�	#����Z�

$%17P��
��#�=	
��%	�!>��#�� $�D�	$��$����E�	#
����Z�

$���$	��� �Z
�"K���Z�$�
�����������
��
� $G9���  2 !>��# !�1!>��#�� $�
D�	$��$����E�	#����Z�

$�"K��=	
��7�
$	%17P��=	$	
�$!�9�D�
�"K���Z�$�� $�
D�	$��$����E�	#����Z�

$>�	#���8"G	$�=	
�� ��Z�$G����B�	#
9	�B�	�Z
 
�"K��=	
��B�#!>��#G�	#NFC #�9	#��#%	�G	
	#��  1 

 

,���#& 10 !�
#D�	$��$����E�	#����Z�

$B�#��9��8$9
�#��9	�	
��>�M�#�
1�� ��H# 6 !>��# 
G����B�� ��P�
9	�>�9	<M �!>��#>$	�7C#��B�=	
��B�#!>��#FC #�9	#��#%	�G	
	#��  1 
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2. ����	��"�	��������C����������������		�'(����#"A	#�%"�#�%�E�(�%�����#'�!�(�

2.1 ���	
���

���������9��8$9
�#��9	�	
�<��
G�	#N 

�	
���

�������8
9;<9���� CTAB 
�
!"�#$	 Doyle and Doyle (1990) !�1 
Changtragoon et al. (1996) FC #�"K������
�������	
���

���������9��8$9
�#��9	�	
��>�M�#�
1�� 

�#�� 8
9���	�8"!�9� ���	
���

�����������	
��������� ���
8
9%	���9��8$9
�#��9	�	
�<��
G�	#N 
%=	��� 17 <��
 $�DZ?:	�
� $�"
�$	?$	� !�18$����	
"��"@A��B�#�� #8$��C#"
1�#DE���8
9!��
�	
���D	
E��8|�

G !�1�"
G��G�	#N (:	���  11)  

 
M 1 2 3 4 5 6 M

,���#& 11 !�
#G�����	#
���������9��8$9
�#��9	�	
��	#<��
�� ���
8
9 �D
M �#>$	� M DM�!7� 

�������$	G
_	��=	>
���"
����������
"
�$	?
������� G����B 1-6 �"K�G�����	# 
�	#<��
B�#��9��8$9
�#��9	�	
��� �=	$	���

������� 

2.2 ���	
���!��8�
�$�
E!�1�	
��#�D
	1>E��� $"
�$	?<�H�
�������G=	!>��#8������ 
�
�;<9��D��D��F��	
E 

���	
��#�D
	1>E��� $"
�$	?<�H�
�������G
#G=	!>��#8������ B�#��9��8$9
�#��9	
�	
�<��
G�	#N �
�;<9DP�8�
�$�
E�� �=	�	
���!��8
9!�� forward primer (GCG GAA GGA TCA 
TTG TTG AG) !�1 reverse primer (GAT GGG CCT CCA ATG GGG T)  ����	�	$	
7��� $
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"
�$	?<�H�
�������G
#G=	!>��#8������ 8
9;���9��8$9
�#��9	�	
��Z�<��
 <�H�
��������� ��� $
"
�$	?8
9$�B�	
"
1$	? 600 DP���� FC #G
#���B�	
B�#<�H�
��������"J	>$	� (:	���  12) 

 
M 1 2 3 4 5 6 7 8

,���#& 12 !�
#�	
G
�%���D
	1>E<�H�
�������G
#G=	!>��#8������ �� 8
9%	��	
��� $"
�$	?
9�� 
��D��D��F��	
E �
�;<9DP�8�
�$�
E�� ��#�D
	1>EBCH� �D
M �#>$	� M DM�!7�
������� 
$	G
_	��=	>
���"
����������
B�	
B�#<�H�
������� G����B 1-8 �"K��	
G
�%�	
��� $ 
"
�$	?<�H�
�������G
#G=	!>��#8������B�#G�����	#��9��8$9
�#��9	�	
�<��
G�	#N 
FC #$�B�	
"
1$	? 600 DP���� 

2.3 ���	
�D��<�H�
� ������G
#G=	!>��#8������ !�1�	
�=	�D������F��	
E ��M �
G
�%���<�H�
�������G
#G=	!>��#8������ �� 8
9%	��	
��� $"
�$	?��	�$�
�	���$;��<MH�
!�D���
�� E. coli 

�=	<�H�
�������G
#G=	!>��#8������ �� ��� $"
�$	?�
�;<9DP�8�
�$�
E�� ���!�� $	G��
�B9	�����	�$�
�	>1 pGEM-T Easy vector  �=	;>98
9��	�$�
�	���$ pGEM-T Easy / ITS 
sequence %	���H��=	8"�9	��B9	�P�!�D���
���%9	�9	� ��M����	�k�	1�D����B�#!�D���
���%9	�9	��� 
8
9
����	�$�
�	���$ �
��	
D�
��	�k�	1�D�����
� ����B	�%	��D������IJ	!�1��B	���H#>$
�� 
��	1���H�#8
9 �$M ��=	�D�����
� ����B	��� D�
��M��$	�=	�D������F��	
E��M �G
�%���<�H�
�������
G=	!>��#8������ ��<�H�
��������� $�B�	
"
1$	? 600 DP���� FC #G
#������B�	
B�#<�H�
�������
G
#G=	!>��#8�������� �=	�	
�D�� (:	���  13) 
 

3,000 bp

1,000 bp
~600 bp
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,���#& 13 !�
#�	
G
�%���D
	1>E<�H�
�������G
#G=	!>��#8������ �� 8
9%	��	
�=	�D������F��	
E 
�
�;<9DP�8�
�$�
E�� ��#�D
	1>EBCH� �"
������������	
��� $"
�$	?<�H�
�������G=	!>��# 
8�������
�G
#%	�%���$$��
������� �D
M �#>$	� M DM�!7�
�������$	G
_	��=	>
��
�"
����������
B�	
B�#<�H�
������� 

2.4 ���	
���D
	1>E�"
���������=	
�����D����8�
E��M �aC�b	D�	$��$����E�	#����Z�

$
B�#��9��8$9
�#��9	�	
�<��
G�	#N 

%	��	
�"
���������=	
�����D����8�
E��9��8$9
�#��9	�	
�<��
G�	#N �
�;<9�"
!�
$ 
ClustalW ClustalW (version 1.82) (Chenna et al., 2003) ����	B�	
���D����8�
EB�#��9��8$9

�#��9	�	
��� $��	
�
1%	�����ZE��P�;�"
1��a8��!G��1<��
$�B�	
;��9�D��#��� DM�$�B�	
G�H#!G� 
594 7C# 611 DP���� <��
�� $�%=	����=	
�����D����8�
E�9���� �Z
DM���9��8$9
�#��9	�	
�B	��GP� 
(Paph. niveum) $�B�	
����# 594 DP���� ����<��
�� $�%=	����=	
�����D����8�
E$	��� �Z
DM���9��8$9

�#��9	�	
��	>�� (Paph. bellatulum) (:	���  14) 
 

3,000 bp

1,000 bp

~600 bp
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Paph. gratrixianum ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. villosum ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. x Ang Thong     ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. sp. ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACTCATGGGC 60 
Paph. charlesworthii ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. exul ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACTCATGGGC 60 
Paph. sukhakulii ATCACATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACTCATGGGC 60 
Paph. appletonianum ATCACATAATAATTGATCGAGTTAATCTGGAGGATCTGTTTACTTTGGTCACCCATGGGC 60 
Paph. callosum        ATCACATAATAATTGATCGAGTTAATCTGGAGGATCGGTTTACTTTGGTCACTCATGGGC 60 
Paph. hirsutissimum ATCACATAATAATTGATCGAGTTACTCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. parishii ATCACATAATAATTGATCGAGTTAATCTAGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. concolor A ATCGCATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCACGGGC 60 
Paph. concolor P ATCGCATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCACGGGC 60 
Paph. concolor K ATCGCATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCGCCCACGGGC 60 
Paph. bellatulum ATCGCATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
Paph. godefroyae ATTGCATAATAATTGATCGAGTTAATCTGAAGGATCAGTTTACTTTGGTCACCAATGGGC 60 
Paph. niveum ATCGCATAATAATTGATCGAGTTAATCTGGAGGATCAGTTTACTTTGGTCACCCATGGGC 60 
 **  ******************** **   ****** ************* *  * **** 
 
Paph. gratrixianum ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. villosum ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. x Ang Thong     ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. sp. ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCCTTCTTGCTGGC 120 
Paph. charlesworthii ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCCTGGGAGCTTTCTTGCTGGC 120 
Paph. exul ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. sukhakulii ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. appletonianum ATTTGCTGTTGAAGTGACCTAGATTTGCCATCGAGCCTCCTTGGGAGCATTCTTGTTGGC 120 
Paph. callosum ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. hirsutissimum ATTTGCTATTGCAGTGACCGAGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. parishii ATCTGCTCTTACAGTGACCTGGATTTGCCATCGAGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. concolor A ATTTGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTAGGAGCTTTCTTGCTGGC 120 
Paph. concolor P ATTTGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTAGGAGCTTTCTTGCTGGC 120 
Paph. concolor K ATTTGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTAGGAGCTTTCTTGCTGGC 120 
Paph. bellatulum ATTTGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTGGGAGCTTTCTTGCTGGC 120 
Paph. godefroyae ATTTGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTGGGAGCTTTCTTGTTGGC 120 
Paph. niveum ATTCGCTGTTGCAGTGACCTAGATTTGCCATCGGGCCTCCTTGGGAGCTTTCCTGCTGGT 120 
 **  *** **  *******  ************ ***                        
 
Paph. gratrixianum GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGCGA 178 
Paph. villosum GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGCGA 178 
Paph. x Ang Thong     GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGCGA 178 
Paph. sp. GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. charlesworthii GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. exul GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. sukhakulii GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. appletonianum GAGATCTAAACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 180 
Paph. callosum GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. hirsutissimum GA--TCTAAACCCTAGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. parishii GA--TCTAAATCGTTGCCCGACGCAGCCTTGCGTCAAGTCATATGACACATAATTGG--A 176 
Paph. concolor A GA--TCTATACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. concolor P GA--TCTATACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. concolor K GA--TCTATACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. bellatulum GA--TCTATACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
Paph. godefroyae GA--TTAAAACCCTTGCCCGGTGCAGTTCTGCTCCAAGTCATATGACACA--ATTGGTGA 176 
Paph. niveum GA--TCTATACCCTTGCCCGGCGCAGTTTTGCGCCAAGTCATATGACACATAATTGGTGA 178 
 * * * * * * *****  ****   ***  ********* ******  *****  * 
 

,���#& 14  !�
#�	
�"
���������=	
�����D����8�
E
1>��	#<�H�
�������G
#G=	!>��#8������ 
B�#��9��8$9
�#��9	�	
�<��
G�	#N 
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Paph. gratrixianum AGGGGGC-----GGCATGGTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. villosum AGGGGGC-----GGCATGGTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. x Ang Thong     AGGGGGC-----GGCATGGTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. sp. AGGGGGC-----GGCATGCTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. charlesworthii AGGGTGT-----GGCATGGTGCCTTGACCCTCCCCAAATTATTT-CTTAACAACTCTCAG 232 
Paph. exul AGGGGGC-----GGCATGCTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. sukhakulii AGGGGGC-----GGCATGCTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. appletonianum AGGGGGC-----GGCATGCTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 234 
Paph. callosum AGGGGGC-----GGCATGCTGCCTTGACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. hirsutissimum AGGGGGC-----GGCATGCTGCCTTTACCCTCCCCAAATTATTT-TTTAACAACTCTCAG 232 
Paph. parishii AGGGGGC-----GGCATGCTGCCTTGACCCTTCCCAAATTATTT-TTTGACAACTCTCAG 230 
Paph. concolor A      AGGGGGGA-GGGGGCGTGCTGCCTTGACCCGCTCCAAATTATTTTTTTAACAACTCTCAG 237 
Paph. concolor P      AGGGGGGA-GGGGGCGTGCTGCCTTGACCCGCTCCAAATTATTTTTTTAACAACTCTCAG 237 
Paph. concolor K      AGGGGGG-----GGCGTGCTGCCTTGACCCGCTCCAAATTATTTTTTTAACAACTCTCAG 233 
Paph. bellatulum AGGGGGGGAGGGGGCGTGCTGCCTTGACCCGCTCCAAATTATTTTTTTAACAACTCTCAG 238 
Paph. godefroyae AGGGGGGC----GGCATGCTGCCTTGACCCGCTCCAAATTATTTTTTTAACAACTCTCAG 232 
Paph. niveum AGGGGGGC----GGCATGCTGCCTTGACCCGCTCCAAATTATTTATTTAACAACTCTCAG 234 
 ****        *** ** ******  ***   ***********  ** *********** 
 
Paph. gratrixianum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. villosum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. x Ang Thong     CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGTGATAAATAGTGCG 292 
Paph. sp. CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. charlesworthii CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. exul CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. sukhakulii CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. appletonianum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 294 
Paph. callosum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. hirsutissimum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. parishii CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 290 
Paph. concolor A      CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 297 
Paph. concolor P      CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 297 
Paph. concolor K      CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 293 
Paph. bellatulum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 298 
Paph. godefroyae CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 292 
Paph. niveum CAACGGATATCTCGGCTCTTGCATCGATGAAGAACGCAGCGAAATGCGATAAATGGTGTG 294 
 ********************************************** ******* *** * 
 
Paph. gratrixianum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. villosum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. x Ang Thong     AATTGCAGAATCCTGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. sp. AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCTGAGGCCATCAG 352 
Paph. charlesworthii AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. exul AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCTGAGGCCATCAG 352 
Paph. sukhakulii AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCTGAGGCCATCAG 352 
Paph. appletonianum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCTGAGGCCATCAG 354 
Paph. callosum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. hirsutissimum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. parishii AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 350 
Paph. concolor A      AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 357 
Paph. concolor P      AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 357 
Paph. concolor K      AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 353 
Paph. bellatulum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 358 
Paph. godefroyae AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 352 
Paph. niveum AATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGGCCATCAG 354 
 ************* ********************************** ******* *** 
 
Paph. gratrixianum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. villosum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. x Ang Thong     GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. sp. GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. charlesworthii GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. exul GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. sukhakulii GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. appletonianum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAACGAGGCTGTCCA 414 
 

,���#& 14 (G��)



69

Paph. callosum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAACGAGGCTGTCCA 412 
Paph. hirsutissimum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. parishii GCCAAGGGCACGCCTGCTTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 410 
Paph. concolor A      GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 417 
Paph. concolor P      GCCAAGGGCACGCCTGCCTGGGCACTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 417 
Paph. concolor K      GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 413 
Paph. bellatulum GCCAAGGGCATGCCTGCCTGGGCATTGCGAGTCGTATCTCTCCCTTAATGAGGCTGTCCA 418 
Paph. godefroyae GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 412 
Paph. niveum GCCAAGGGCACGCCTGCCTGGGCATTGCGAGTCATATCTCTCCCTTAATGAGGCTGTCCA 414 
 ********** ****** ****** ****** * ************** *********   
 
Paph. gratrixianum CACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. villosum CACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. x Ang Thong     CACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. sp. CACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. charlesworthii TACATACAGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. exul TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 472 
Paph. sukhakulii TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 472 
Paph. appletonianum TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 474 
Paph. callosum TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCATTGGTACGGGGGGT 472 
Paph. hirsutissimum TACATATTGTTCAGCCGGTGCGGATGTGAGTTCGGCCCCCTGTTCTTCAGTACGGGGGGT 472 
Paph. parishii TACATACTGTTCAGCCAGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTAGTACGGGGGGT 470 
Paph. concolor A      TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 477 
Paph. concolor P      TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 477 
Paph. concolor K      TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGGGGGGT 473 
Paph. bellatulum TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTTGGTACGAGGGGT 478 
Paph. godefroyae TACATACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTCGGTACGGGGGGT 472 
Paph. niveum TACGTACTGTTCAGCCGGTGCGGATGTGAGTTTGGCCCCTTGTTCTTCGGTACGGGGGGT 474 
 ******** *************** ****** ***** *  ***** ***** 
 
Paph. gratrixianum CTAAGAGCTGCGTGGGCTTTTGTTGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. villosum CTAAGAGCTGCGTGGGCTTTTGTTGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. x Ang Thong     CTAAGAGCTGCGTGGGCTTTTGTTGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. sp. CTAAGAGCTGCGTGGGCTTTTGTTGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. charlesworthii CTAAGAGCTGCGTGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. exul CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. sukhakulii CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. appletonianum CTAAGAGATGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 534 
Paph. callosum CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. hirsutissimum CTAAGAGCAGCATGGGCTATCGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. parishii CTAAAAGCTGCATGGGCTTTTGCTGGTCCTAAATACGGCAAGAGGTGGACAAAGTATGCT 530 
Paph. concolor A      CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 537 
Paph. concolor P      CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 537 
Paph. concolor K      CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 533 
Paph. bellatulum CTAAGAGCTGCATGGGCTTTTGAGGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 538 
Paph. godefroyae CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 532 
Paph. niveum CTAAGAGCTGCATGGGCTTTTGATGGTCCTAAATACGGCAAGAGGTGGACGAACTATGCT 534 
 **** **  ** ****** * *  ************************** ** *****  
 
Paph. gratrixianum ACAACAAAAATGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATGGGCC-AGCATAATCT 591 
Paph. villosum ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATGGGCC-AGCATAATCT 591 
Paph. x Ang Thong     ACAACAAAACTGTTGTGCGAATGCCCCGGGCTGTCGTATTAGATGGGCC-AGCATAATCT 591 
Paph. sp. ACAACAAAACTGTTGTGCGAATGCCCCGGGCTGTCGTATTAGATGGGCC-AGCATAATCT 591 
Paph. charlesworthii ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTCGTATTAGACGGGCC-AGCATAATCT 591 
Paph. exul ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATGGGCCCAGCATAATCT 592 
Paph. sukhakulii ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTCGTATTAGATGGGCCCAGCATAATCT 592 
Paph. appletonianum ACAACAAAATTGTTGTGCAAAGGCCCCGGGTTGTCGTATTAGATGGGCC-ACCGTAATCT 593 
Paph. callosum ACAACAAAATCGT-GTGCAAAGGCCCCGG--TGTCGTAT-AGATGG-CC-ACCGTAATCT 586 
Paph. hirsutissimum ACAACAGAACTGTTGTACGAATGCCCCGGGTTGTCGTATTAGATGGGCC-AGCGTAATCT 591 
Paph. parishii ACAACAAAATTGTAGTGCGAATGCCCCGGGTTGTCGTATTAGATGGGCC-AGCATAATTT 589 
Paph. concolor A      ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTTGTGTTACATGGACC-AGCTTAATCA 596 
Paph. concolor P      ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTTGTGTTACATGGACC-AGCTTAATCA 596 
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Paph. concolor K      ACAACAAAATTGTTGTGCGAATGCCCCGGGTTGTTGTGTTACATGGACC-AGCTTAATCA 592 
Paph. bellatulm ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTTGTGTTACATGGGCC-AGCTTAATCA 597 
Paph. godefroyae ACAACAAAACTGTTGTGCGAATGCCCCGGGTTGTTGTGTTACATGGACC-AGCTTAATCA 591 
Paph. niveum ACAACAAAACTGTTGTGCGAATGCCCTGGGTTGTTGTGTT--------------TAATCA 580 
 ****** **  ** ** * ** **** **  *** ** *               ****   
 
Paph. gratrixianum AAAGACCCTTTTGA 605 
Paph. villosum AAAGACCCTTTTGA 605 
Paph. x Ang Thong      AAAGACCCTTTTGA 605 
Paph. sp. AAAGACCCTTTTGA 605 
Paph. charlesworthii AAAGACCCCTTTGA 605 
Paph. exul AAAGACCCTTTTGA 606 
Paph. sukhakulii AAAGACCCTTTGA- 605 
Paph. appletonianum GAAGACCCTTTTGA 607 
Paph. callosum AAAGACCCTTTGA- 599 
Paph. hirsutissimum AAAGACCCTTTTGA 605 
Paph. parishii AAAGACCCTTTTGA 603 
Paph. concolor A       GAAGACCCTTTTGA 610 
Paph. concolor P       GAAGACCCTTTTGA 610 
Paph. concolor K       GAAGACCCTTTTGA 606 
Paph. bellatulum GAAGACCCTTTTGA 611 
Paph. godefroyae GAAGACCCTTTTGA 605 
Paph. niveum GAAGACCCTTTTGA 594 
 ******* **    
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*1  Paph. sp.  (TungKarn) 605  

**2  Paph. x Ang Thong            605 
3 Paph. appletonianum        607 
4 Paph. bellatulum          611 
5 Paph. charlesworthii       605 
6 Paph. callosum             599 
7 Paph. concolor  (A, Audornthanee) 610 
8 Paph. concolor  (K, Karnjanaburi) 606 
9 Paph. concolor  (P, Prachinburi) 610 

10  Paph. exul                 606 
11  Paph. gratrixianum         605 
12  Paph. godefroyae           605 
13  Paph. niveum               594 
14  Paph. parishii             603 
15  Paph. sukhakulii 605 
16  Paph. villosum             605 
17  Paph. hirsutissimum        605 
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