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4564,;!����2.�9�-����� 2���)23��2�*�
2"'���%��;�%��%�"�#.2�� ����
� !��2!�����%�"�#.2�� :(%
456�-7��6
��&��">9�+&���2���
�%�5�2��(�.�"23��"�#.�456 ���8*(%! ��� ��2.����, EST-SSR �"D�� �+�2
�&�,"'�'���*(�.�"23�:(%��� �� ��==6���(�:;� ���,:(%�8���* �
�
"D��2��92�;����%2"�4,; 9�2���)23���<9�;
���8*(%! ��� ��2.����, EST-SSR +�2(;(� �9�;9�2���)23����%��;�%��%�"�#.2�� ����
� !��2!�����%
�"�#.2�� :(%456��*�2E' �+�2�8<���*�6�%F 9�-�����4�� 5�2���,�(%�'
6����8*(%! �� EST-SSR :(%(;(�
+&��
� 53 ���8*(%! �� �� ��=9�;4,;9�456 11 �2.� 32 �-I���� +&��
� 11 ���8*(%! ��  � 8 ���8*(%! ����*�� ��=
��;�%�=',��(E��(�'' polymorphic 4,;�"<%! , 232 �='  ��6� Polymorphism Information Content �Y��*���6�2"' 
0.72 ��,%9!;�!E�
6����8*(%! ��� ��2.����, EST-SSR :(%(;(��� ��=9�;9�2��
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Abstract 
Bamboos are widely distributed in the diverse climates around the world, and there are many genera of 

bamboos in Thailand. Understanding genetic structure and diversity of bamboos is important for identifying and 
planning for conserving programs. Express sequence tags derived simple sequence repeat (EST-SSR) markers 
developed from conserved coding sequences show considerable crossgspecies transferability in related species. 
In the present study sugarcane EST-SSR markers were selected and used for evaluation of genetic structure and 
genetic diversity of bamboos collected from different regions within Thailand. Of 53 Sugarcane EST-SSR 
markers, 11 markers could be transferred into 32 species from 11 genuses of bamboos. A total of 232 alleles 
were detected from eight polymorphic ESTgSSR markers. Transferred ESTgSSR markers revealed a high 
average polymorphism information content of 0.72 indicating that the markers was efficiently utilized for 
phylogenetic and genetic diversity analyses in bamboo. Cluster analysis reflected geographic distance and 
related species within genus. An analysis of molecular variance indicated that the genetic variation among 
species within genus contributed mainly to the total genetic variation of bamboo distributed in Thailand. 
 

Keywords: genetic diversity, bamboo, EST-SSR, sugarcane 
 
 

1. ���V� 
456�-7��8����2$�!>;���* �(��.�8���
��*�., '�%

���, �(��.=) %�;(�-I  �-7��8���* �����"23���'' 
monocarpic � 8*(((2,(2���5���� �E,��;
�;�� 62E
+����4- 456 �=�*�2&����,���2��2��+���"�#.�(�6�%
2
;�%:
�%�� #�� ���� ��('��. �28('�.2�6
��"*

��2 �"<%9��:�!��
 �:�('(.6� ����:��;(��2�
;�
9��
�-�.��- 2��2��+���"�#.� � �2��*�.,9��:��;(�
��%�(�9�;�����
"�((2�Y��%9�;:(%�
�-�(���� �8( 
 �2��2��+���"�#.�-�� �� 45 �2.� +�2 91 �2.��"*

��2 +)%�"'4,;
6�456�"<��-7��8���* ��
� !��2!���
��%�"�#.2�� ���,!�)*% [1] 

��8*(%+�2-�����4���-7�-�������*(�$69��:�
�;(�+)% ��"23��
$ �(�2�� ����"23��
$ �-�������*
�! ��� �262��2��+�����2���+��>���'��:(%456 
o)*%=8(
6��-7��$���2��%2��2��+���"�#.�456�!6%!�)*%

:(%��2 [2] ���+)%�� ��=�'456���,�6�%F 2��+��
(�$6�"*
�.2
��:(%-����� ,;
��!�.��<�(%456+)%�-7��8�
��*(�$6�$62"'��
��-��+&�
"�:(%��4�� ��"<%��6� "�
�'��� ��4������$;+"22��9�;-�������+�2456 �,�
2���&� ���(%�6(�
� �;(%2���8<�p��9�,;���6�%F 
��6� �&�!�6(456 �9�;�-7�(�!�� �&���;�9���*4,;+�2
2�����!�8*(456 ��&����8*(%�.6%!6  �&��&�456 ��&��-7���*
(�$6(��"� �&� ���;�%�-7�:(%-��,"'�2��6%';�� !�8(
�&� ��&��-7�:(%9�;9���"
��8(� 9�-q++.'"���<4564,;
2����-7��8����3p2�+(�2���,!�)*%:(%4�� ��8*(%+�2
 �2���&�(.���!2�� �2�*�
2"'2���-��$-����6%((2
456���*  �2:)<� �(2+�2�"<�5���
"�r�+�2456 ���
!�6(4 ;�,�"%�&����4,;9!;-��������*  �2:)<�,;
� 

 9�-�����4���"<��� ��=�'456-�� �� 
15 �2.� [2] o)*%��,
6�(�+ �'�%���,��*�"%�&��
+4 6�' 
��8*(%+�2(�+(�$69�-s��)2 ���:�,5$;���*�
��>9�2��
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+&���2�"�#.� (.-������*�&��">(�2-��2��!�)*%9�2��
+&���2�"�#.�456�8( 2����*456 �(��.:"�9�2��((2,(2
���5���� �E,��
������4 6� *&��� ( 456��6�����,
+�((2,(2���5���� �E,9�(��.��*�6�%2"� �&�9!;�2�,
�
� �&�'�29�2���2E'�"
(�6�%��*+��&� �9�;9�2��
+&���2�"�#.� ,;
��!�.5�:;�%�;��&�9!; �2��-���.2�� 
9�;�
� �$; ��8*(%���8*(%! ��� ��2.��:;� ��6
�9�
2���)23��2�*�
2"'�
� !��2!�����%�"�#.2�� 
:(%456 �&�9!;�� ��=+&���2�"�#.�4564,;%6��:)<���� �
�
� � 6��&� �2:)<�  

���8*(%! ��� ��2.����, EST-SSR (express 
sequence tag - simple sequence repeat) �-7�
���8*(%! ����*4,;�"'�
� ��� 9�2���)23��
� 
!��2!�����%�"�#.2��  �"< % 9��8�����"�
� 
��8*(%+�2�� ��=�"D��4,;(�6�%�
,��E
 +�22��
�;�!� SSR 9�p��:;( $� EST �&�9!;�����6�9�;+6��9�
2���"D���;(� �-7����8*(%! ����* �2��=6���(,
�"�#.2�� �'':6 �6
  �����8*(%+�2�-7����8*(%! ��
��*�"D��+�2�6
���* �-7����,"%�"<�+)% ��& �,"' �'�
(�.�"23� �&�9!;�� ��=9�;-�������:;� �-I����!�8(
�2.�4,;,�  [3,4] 9�2��
�+"���< �-7�2���)23��
� 
!��2!�����%�"�#.2�� :(%456��*�&��
+9�-�����
4�� �,�9�;���8*(%! ��� ��2.� EST-SSR +�2(;(�
o)*%�-7��8���* ��
� 92�;��,��%�"�#.2�� 2"'456 
 

2. '/��� 
̂��
��.�����%�', 
2.1 -4&���3&$3�����)�*� 

�"
(�6�%456�"<%! , 11 �2.� 32 �-I���� 
(����%��* 1) +&��
� 49 �"
(�6�% �-7��"
���:(%456��*
�2E'�
'�
 4,;9�-�����4�� +�2�"
(�6�%��*�2E' �
�"<%! , 136 �"
(�6�% +�2
��
������������2�� 
�23�� ���
����������������������  !�
�����"� 

#�� ������ -��#��� � ���"2456 ����.����
� 
(�+�"23� �+;�:(%�
�456�����"�#.� �,�2&�!�,9!;
456��6���2.��-7��"
���2�.6 -����2��8<�p��  

2.2 ������%%��'_��' 
�&�9'(6(��,:(%�" 
(�6 � %456 ��6 ��

�"
(�6�% �',9�4�����+��!�
 ��8*(�&�9!;�o�����2
((2 ����2", Genomics DNA ((2 �+�2�o����,�

�#�:(% Gawel ��� Jarnet (1991) [5]  

2.3 �����%��4'����4�',+��� EST-SSR 
�",��8(2+�2���8*(%! �� EST-SSR :(%

(;(� +&��
��"<%! , 58 ���8*(%! �� [5]  �!�;���*(�$6
9� 4 2�.6  �8( sugarcane metabolism, disease 
response, abiotic stress response ��� growth 
regulator ���* -�� ��,��(E��(,;
�
�#� PCR 2"'�"
(�6�%
9��'8<(%�;�+�2�.2�2.� �2.��� 1 �"
(�6�% �
 
�"<%! , 11 �"
(�6�% �6
�-��2(' PCR -�� ����
  
20 µl -��2(',;
� DNA template 20 ng, PCR 
buffer, dNTPs 4 µM, MgCl2 10 µM, forward primer 
10 pmol., reverse primer 10 pmol., Taq DNA 
polymerase 5U ���(.�!
$ ���*9�;9�-{�2����� PCR 
�8( denature ��* 94°C ��� 5 ���� ����6(,;
� 35 �('
(.�!
$ ���*9�;���* -�� ��,��(E��( -��2(',;
� 94°C 
��� 1 ���� annealing �&�!�"'��6�����8*(%! �� ��� 
1 ���� extension 72°C ��� 2 ���� ��� final 
extension 72°C ��� 7 ���� 
������!�5�5��� PCR 
,;
� 1.5% agarose gel electrophoresis ���8*(%! ����*
�� ��=���* +&��
�,��(E��(4,;�"<% 11 �2.� =$2�&�4-
���* -�� ��,��(E��(9��"
(�6�%456�"<%! , �&�5�5��� 
PCR 4-
������!�,;
� 6% denaturing polyacrylamide 
gel electrophoresis ����;( ,��(E��(,;
�o���
(��     
4����� ��;
�"'+&��
��=',��(E��(��8*(9�;�-7�:;( $�
+���4�-~9�2��
������!� 
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2.4 ���������
+
0$'�#� 
�2E':;( $��=',��(E��(�''2��-��2{���4 6

-��2{�=',��(E��( (�'':6 � '$���) :;( $�+���
4�-~��*4,;+�2���8*(%! ��� ��2.����, EST-SSR :(%
(;(��"<%! , 11 ���8*(%! �� +�=$2�&� �
������!� 
polymorphism information content (PIC) [7] genetic 
similarity coefficient +�2�"<��&�:;( $� �6� coefficient 
4-
������!�2��+",2�.6 ����&� ���;�% phylogenetic 
tree ,;
�
�#� unweighted pair group method with 
arithmetic means (UPGMA) �,�9�;�-��2�  
NTSYSpc 2.01 [8] 
������!� Shannon's Information 
index +&��
��=',��(E��(�"<%! , +&��
��=',��(E�
�(�'' polymorphic �,�9�;�-��2�  POPGENE 
version 1.31 [9] ���
������!� analysis of molecular 
variance (AMOVA) ,;
��-��2�  ARLEQUIN 3.1 
[10] 
 

3. "�����%�',��
��9�� 
̂"�����%�', 
3.1 �����%��4'����4�',+��� EST-SSR 

+�2���8*(%! ���"<%! , 58 ���8*(%! �� 
��8(2 �+�2��� 4 2�.6  �8( sugarcane metabolism, 
disease response, abiotic stress response ��� growth 
regulator �� ��=�",��8(2���8*(%! ����*�� ��=���* 
-�� ��,��(E��(9�-{�2����� PCR 4,;2"'�"
(�6�%456
�"<%! , 11 �2.� 32 �-I����  �+&��
� 11 ���8*(%! �� 
(����%��* 2) �,���,�-7�("���2��=6���(����8*(%! ��
� ��2.����, EST-SSR +�2(;(� �:;��$6456��6�2"' 
18.97% o)*%("���2��=6���(���< ��6��;(�2
6�2���)23�
26(�!�;���<�,� Sharma et al. (2008) [11] ��*9�;
���8*(%! �� EST-SSR +�2(;(� �)23�456+&��
� 23 
�-I����  �("���2��2��=6���(���6�2"' 75% �"<%��<��8*(%
9�2���,�(%��<456��*�&� ��)23� ��
� !��2!���

:(%+&��
��2.����+&��
��-I���� �22
6�� 8*(����'
2"'%��
�+"�,"%2�6�
 ,"%�"<�+&��
�:(%���8*(%! ����*
�� ��=���* -�� ���''+&�����9��.2�-I����:(%456
+)% �+&��
��;(�2
6� ��6(�6�%4�2E�� ���8*(%! �� 
EST-SSR :(%(;(���*4,;�"D��4
;��;
2E�� ��=
�&� �9�;-�������9��8���* �
�
"D��2��92�;����%2"� 
��6� 9�456o)*%�-7��8����2$�!>;��! 8(�2"� �,�4 6
�;(% ��6�9�;+6��9�2���"D�� SSR ���* ��6(�6�%9, 

3.2 �����
�������4�',+��������/� EST-

SSR  
+�2���8*(%! ����*�",��8(24,;�"<%! , 11 

���8*(%! ���"<��'
6� � 8 ���8*(%! �� ��*�� ��=��;�%
�=',��(E��(�'' polymorphic �8(���8*(%! �� 
SEM425, SEM430, SEM432, SEM435, SEM436, 
SEM447, SEM451 ��� SEM455 �6
����8*(%! ����*
�!�8(�8( SEM426, SEM431 ��� SEM454 4 6��,%
�
� ��2�6�%��!
6�%�"
(�6 �%456��*�& � ��)23� 
�"
(�6�%�"23��:(%�=',��(E��(��*��,% polymorphic 
��,%9��$-��* 1  

+�2�"
(�6�%
���'
6� �2���2�,�=',��(E��(
�"<%�''��* �-7��='�,��
�6(�"
(�6�% �(%�='�6(
�"
(�6�% ��� � 4 �"
(�6�% ��*�2�,�=',��(E� �22
6��(%
�=' 4,;�26 DE15 456o�%! 6� (Dendrocalamus 
sericeus) B29 456!�2 (Bambusa oldhamii) T36 456
�
2 (4����� 1) (Thyrsostachys siamensis) ��� T38 
456�
2 2 (Thyrsostachys siamensis) �"23��2���2�,
�=',��(E��(�'' �2
6��(%�='�-7�4-4,;
6��"
(�6�%
456�!�6���<(�+�-7�456��*�-7��8��
2 polyploid !�8(
(�++��2�,+�22�� duplication :(%�����*9�;�)23� 5�
2���,�(%��<�(,��;(%2"'2���)23�:(% Sharma     
et al. (2008) [11] ��*�)23��
� !��2!���            
��%�"�#.2�� :(%456�,�9�;���8*(%! ��� ��2.����,  
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EST-SSR :(%(;(� Yu et al. (2004) [12] ��*�)23�
���8*(%! �� EST-SSR :(%:;�
���� ��� Saha et al. 
(2004) [13] �)23����8*(%! ��� ��2.����, EST-SSR 
:(%!>;� Festuca arundinacea ��* �-7��8�9�
%��
�,��
2"���;
�'�"23��2���2�,�=',��(E��(��*�2�,+�2
2�� duplication :(%�����*9�;�)23� ���2���2�,�='  
,��(E��(��*�-7��8� polyploidy ���8*(%! �� EST-SSR 
+&��
� 8 ���8*(%! �� ��*�� ��=��;�%�=',��(E��(
�'' polymorphic �� ��=��;�%+&��
��=',��(E��(
4,;�"<%! , 232 �=' � 8*(�&� ��)23�9��"
(�6�%456
�"<%! , +&��
��=',��(E��(�Y��*��6(4��� (����6�2"' 

29 �=' (�(����) (����%��* 3) �'
6��6� PIC o)*%�-7�
�6���*��,%=)%-�����#�
��:(%���8*(%! �� ��6��
���8*(%! �� ��6� PIC (�$69��6
% 0.3642-0.9622 �,�
���8*(%! ����* ��6� PIC �*&��.,�8( SEM425  ��6� PIC 
��6�2"' 0.3642 �6
����8*(%! ����* ��6� PIC �$%��*�.,�8( 
SEM447  ��6� PIC ��6�2"' 0.9622 ���8*(%! ���"<%! , 
 ��6� PIC �Y��*���6�2"' 0.7242 ��,%
6����8*(%! �� 
EST-SSR +�2(;(��� ��=9�;9�2��
������!��
� 
!��2!�����%�"�#.2�� :(%4564,;,���8*(%+�2�6� 
PIC ��*4,;�"<� ��6��$% o)*%�(,��;(%2"'%��
�+"���* �
2���)23�26(�!�;���<:(% Sharma et al. (2008) [11] 

 
	���,��� 3 �
� !��2!�����%�"�#.2�� :(%456+&���2�� �2.�456�"<%! , 11 �2.� 

 

Genus 
+&��
�
�"
(�6�% 

Shannon's 
Information index 

+&��
��=',��(E��(
�'' Polymorphic 

Phyllostachys spp. 3 0.13 22  
Dendrocalamus spp. 20 0.29 92 
Bambusa spp. 12 0.23 64 
Thyrsostachys spp. 4 0.14 29 
Gigantochloa spp. 2 0.08 13 
Vietnamosasa spp. 2 0.12 20 
Cephalostachyum spp. 2 0.16 27 
Melocanna spp. 1 0.00 0 
Neohouzeana spp. 1 0.00 0 
Schizostachyum spp. 1 0.00 0 
Dinochloa spp. 1 0.00 0 

 
3.3  ����� ����
+
����+���+�����,

-��./����0',1"2 
+�22��
������!�2��+",2�.6 �"
(�6�%456 

�-I�����6�%F ,;
�
�#� UPGMA �'
6��� ��=�'6%((2
4,;�-7� 5 2�.6 9!>6F (�$-��* 2) �,�9���6��2�.6  ��6�

�" -�����#���
� ��;����)%�6(�:;�%�$% (�$6��!
6�% 
0.83-0.91 �"<%��<��8*(%+�2�,�#�� �����6
�9!>62��
:����"�#.�:(%456�-7�2��:����"�#.��,�4 6(��"���� 
o)*%�-7�2���%+���4�-~�,� :(%4564
; +)%�&�9!;  ��
� 
��;����)%2"�:(%+���4�-~
��9��-I�����,��
2"��$%
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�,��Y����"
(�6�%456��*�2E'9��8<���*'���
�92�;����%
2"� 

2�.6 ��2 (I) :(%�"
(�6�%456�6
�9!>6+�
-��2(',;
�2�.6 �"
(�6�%9��2.� Phyllosthachys 
spp. 2��+",2�.6 ��<�(,��;(%2"'2���)23�:(% 
Sharma et al. (2008) [11] ��* �2��+",2�.6 �"
(�6�%9�
�2.� Phyllosthachys spp. ��2((2+�2�2.�(8*�F4,;
�",�+� �6
�2�.6 ��*�(% (II) +�-��2(',;
��"
(�6�%
9��2.� Bambusa spp. �2.� Cephalostachyum spp. 
�2.� Dendrocalamus spp. �2.� Dinochloa spp. �2.� 
Gigantochloa spp. �2.� Neohouzeana spp. �2.� 
Schizostachyum spp. �2.� Thysostachys spp. �2.� 
Vietnamosasa spp. ���456�2���' (Melocanna 
humillis Kurz) �,��� ��=�'6%((2�-7� 2 2�.6 �6(� 
�8( 2�.6 �6(� a �6
�9!>6-��2(',;
��2.� 
Dendrocalamus spp. ���2�.6 �6(�  b ��*-��2(',;
�
�2.� Bambusa spp. �2.� Cephalostachyum spp. �2.� 
Dinochloa spp. �2.� Gigantochloa spp. �2.� 
Neohouzeana spp. �2.� Schizostachyum spp. �2.� 
Thysostachys spp. �2.� Vietnamosasa spp. ���456
�2���' (Melocanna humillis Kurz) 2��+",�'6%2�.6 
�6(���< ��
� �(,��;(%2"'�"23��2��((2,(2���
2��2��+���"�#.���*��2�6�%2"�:(%456 ����"%
�(,��;(%2"'2���)23�:(% Watanabe et al. (1994) 
[14] ��*�'
6�456�2.� Gigantochloa spp.  ��
� 
92�;��,��%�"�#.2�� 2"'456�2.� Bambusa spp. 
�(2+ � 2�"< � �" % �'
6 �  � ' � % �" 
 ( �6 � % 9 ��2. � 
Dendrocalamus spp.  ��
� 92�;��,��%�"�#.2�� 
2"'4569��2.� Bambusa spp.  �22
6�456�-I����(8*�F
9��2.��,��
2"��(,��;(%2"'2���)23�:(% Li (1997) 
[15] ��*�'456'�%�-I����=$2+",2�.6 9!;(�$62�.6 �,��
2"�
2"'4569��2.� Bambusa spp. 2�.6 ��*��  �����%�2.�

�,��
�8( Cephalostachyum pergracile �6
�2�.6 ��*��* 
(IV) �"<�-��2(',;
� 3 �"
(�6�% �8( DE5 456o�%�
� 
(Dendrocalamus membranaceus) DE6 456o�%�
� 
(Dendrocalamus membranaceus) ��� DE8456 "� 
(Dendrocalamus auriculata Kurz) ��� 2�.6 ��*!;� 
(IV) �8(�"
(�6�% DE15 456o�%! 6� (Dendrocalamus 
sericeus) o)*%�-7��"
(�6�%��*-�$2+�2� �E, 2����*456
�"
(�6�%��<=$2��2((2 �+�2456���,(8*�F 9��2.�
�,��
2"�(�+��8*(% �+�2456�"
(�6�%��<4,;�"'2��
:����"�#.��,�2������� �E,o)*% ��
� �-�-�
���%
�"�#.2�� �$%2
6�2��-�$2�,�4 6(��"���� +)%�&�9!;
�2�,�
� ��2�6�%+�2456�"
(�6�%(8*�F  �2��*�., 

�-7���*�6��"%�2�
6� Dendrocalamus spp. 
�-I�����6�%F �-7�� ���29�2�.6 �6�%F �"<%��*2�.6  o)*%
�(,��;(%2"'2���,�(%:(% Wong (1995) [16] 
��,%9!;�!E�
6�456 Dendrocalamus spp.  ��
� 
!��2!�����%�"�#.2�� :(%�-I����2
;�% �2 
�,��-I�����6
�9!>6+� ��
� ��;����)%2"'456 
Bambusa spp (�$-��* 2) 
 

3.4 ���������
+
���,��$�,��,-��./����

0',1"2�	2�
��/� 
2��
������!����%��;�%��%�"�#.2�� 

:(%456��6���2.��,�2���'6%2�.6 -����2�456
((2�-7� 11 2�.6  �� 456�"<%! , 11 �2.� �6� 
Shannon's information index (I) o)*%�-7��6���*'6%'(2
�
� !��2!�����%�"�#.2�� 
��9���6���2.� 
�2.���* ��6� I �$%�., �8( �2.� Dendrocalamus spp.  �
�6� I ��6�2"' 0.29 �6
��2.���* ��6� I ��6�2"' 0  � 4 �2.�
�8( Melocanna spp., Neohouzeana spp., 
Schizostachyum spp. ��� Dinochloa spp. ��8*(%+�2
+&��
��"
(�6�%:(%�"<% 4 �2.� �"<� ��2.��� 1 �"
(�6�% 
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�#���� 2 Phylogram ��,%2��+",2�.6 :(%�"
(�6�%456 
 
��6��"<� �6� I ��< �(,��;(%2"'+&��
��=',��(E��(�'' 
polymorphic ����",�6
�2���2�,�=',��(E��( 

�" , �6 
�2 � � � 2� , �=',� � (E � � ( �'' 
polymorphic �,��2.� Dendrocalamus spp. �"<� �
+&��
�2���2�,�=',��(E��(�'' polymorphic �$%�.,

�8( 92 �=' ��,�-7��",�6
�2���2�,�=',��(E��(�'' 
polymorphic �$ %�.,  77.97% ��8* ( %+�2�2. � 
Dendrocalamus spp. ��*�)23�9�2���,�(%��"<%��< �
+&��
��"
(�6�%���+&��
��-I���� �2��*�.,� 8*(����'
2"'456�2.�(8*���*�&� ��)23� �2.� Bambusa spp.  �
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+& ��
�2�� �2� ,�=',� � (E� �(�''  polymorphic 
�(%�% ���6�2"' 64  ��6� I ��6�2"' 0.23 

�6� I :(%456��6���2.��(2+�2+��" �"�#�
2" '+& �� 
��" 
(�6 � % ��; 
  �" %�"  �"�#� 2" '�
� 
!��2!���:(%�8<���*��*�2E'�"
(�6�% � 8*(�-���'����'
2"'+&��
��"
(�6�%����
� !��2!���:(%�8<���*��*
�2E'+��'
6�456�2.� Dendrocalamus spp.  ��
� 
!��2!����$%�.,��8*(%+�2 �+&��
��"
(�6�%��*�&� �
�)23� 20 �"
(�6�% �2E' �+�2 9 +"%!
",9� 5 
$ �
��
:(%-�����4�� 9�2���456�2.� Phyllostachys spp., 
Thyrsostachys spp., Gigantochloa spp., 
Vietnamosasa spp. ��� Cephalostachyum spp. � ;
6�
 �+&��
��"
(�6�%92�;����%2"� �8( 3, 4, 2, 2 ��� 2 
�� �&�,"' �2.� Cephalostachyum spp. ���
Thyrsostachys spp.  ��6� �2��*�.,��6�2"' 0.16 ��� 
0.14 �"<%��<��8*(%+�24569��2.� Cephalostachyum spp. 
�2E' �+�2+"%!
",��* ��&��!�6%��*�6(�:;�%!6�%2"� 
,"%�"<�9�2��
�%�5�2���2E'�"
(�6�%456��*+�9�;9�
2��(�.�"23��"<�+)%�
���+����=)%�"<%+&��
��"
(�6�% 
����8<���*9�2���2E'�"
(�6�%456��8*(9!;��('��. 
�
� !��2!�����%�"�#.2�� :(%456  + �2 
phylogram (�$-��* 3) ��,%����!6�%��%�"�#.2��  
:(%��6���2.�456 �'
6�456�2.� Bambusa spp. ��� 
456�2.� Thysostachys spp.  ��
� 92�;��,��%
�"�#.2��  �2��*�., �,� ��6� dissimilarity coefficient 
��6�2"' 0.02 5���*4,;��<�6�%+�22���)23�:(% Jin et al. 
(2000) [17] ��*�'
6�456�2.� Bambusa spp. ���456
�2.� Thysostachys spp. ��*�
� 92�;��,��%�"�#.2�� 
�*&� �,� ��6� dissimilarity coefficient -�� �� 0.70 
456��* ��
� 92�;��,��%�"�#.2�� �;(���*�., �8( 2�.6 
�"
(�6�%�2.� Shizostachyum spp. ���2�.6 �"
(�6�%
�2.� Melocanna spp. o)*% ��6� dissimilarity 

coefficient -�� �� 0.13 �"23��2��+",2�.6 �"
(�6�%
:(% Phylogram ��<92�;����%2"'+",�'6%2�.6 �"
(�6�%456 
�"< %  3 2  �-I �� �� 9��$ -��*  2  �,�+" ,2�.6  9!;�2. � 
Phyllosthachys spp. ��2((2+�2�2.�(8*��-7�2�.6 
!�)*%�Y����2.� ���+",�
 456�2.� Bambusa spp. 
�2.� Cephalostachyum spp. �2.� Dendrocalamus 
spp. �2.� Dinochloa spp. �2.� Gigantochloa spp. 
�2.� Thysostachys spp. ����2.� Vietnamosasa spp. 
�
 (�$69�2�.6 9!>62�.6 �,��
2"� 2��+",2�.6 456�2.� 
Thysostachys spp. �
 2"'456�2.� Bambusa spp. ���
456�2.� Gigantochloa spp. ��<��;��2"'2���)23�:(% 
Watanabe et al. (1994) [14] ��� Jin et al. (2000) 
[17] ��*�)23��'
6�456�2.� Thysostachys spp. ��<(�$69� 
Subtribe Bambusinae ��6��,��
2"�2"'456�2.� 
Bambusa spp. ���456�2.� Gigantochloa spp. 456
�2.� Melocanna spp. =$2��2((2+�2456�2.�(8*�(�6�%
�" , � + �  � �8* ( % + � 2 4 56 � 2. � ��<  � �6 �  dissimilarity 
coefficient  �2��*�., o)*%2��+",2�.6 ��<�(,��;(%2"'
2��+",+&���2456�� (�.2� 
�#�� (Ohrnberger, 
1999) [17] ��*�)23��'
6�� 8*(+",+&���2456((2�-7�
2�.6 �� �2.� 456�2.� Melocanna spp. +�=$2+",2�.6 
��24-�
 2�.6 (�$62"'4569��2.� Ochlandra spp. o)*%
�-7�����2�.6 2"'456��*�)23�9�2���,�(%��< 

+�22��
� �����!��
� �-�-�
���%
�"�#.2�� ,;
�
�#� AMOVA �'
6��6��
� �-�-�
�
��%�"�#.2�� :(%456!����-I������*(�$6
��9��2.�
�,��
2"� ��6� 90% (����%��* 4) :(%�
� �-�-�
�
��%�"�#.2�� �"<%! , :����*�
� �-�-�
���%
�"�#.2�� ��!
6�%�2.���,�-7��",�6
� 10% :(%
�
� �-�-�
���%�"�#.2�� �"<%! , ��,%9!;�!E�

6��
� !��2!�����%�"�#.2� :(%4569�-�����
�6
�9!>6 �-7�5�+�2�
� !��2!�����%�"�#.2�� 
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:(%�-I���� ,"%�"<�9�2��(�.�"23��"�#.2�� 456��8*(
,&��%�
� !��2!�����%�"�#.2�� :(%456+)%�
�9!;
�
� �&��">2"'2���2E'�
'�
 456!���F �-I���� 
 

 
�#���� 3 Phylogram ��,%����!6�%��%�"�#.2�� :(%

456 11 �2.� 
 
	���,��� 4 5�2��
������!� AMOVA 

 
Source of  variation 

 
d.f. 

Sum of 
square 

Variance 
components 

Percentage 
of variation 

Among Genus 10 139.589 1.0986 10 
Within Genus 38 375.717 9.8873 90 

Total 48 515.306 10.9859  

Fixation Index FST:  0.1000 
 

4. ��/� 
���8*(%! �� EST-SSR +�2(;(�o)*%�-7��8���* �


�
"D��2��92�; ����%2"'456 �� ��=�&� �9�;9�
2���)23��
� !��2!�����%�"�#.2�� :(%456
4,;5�(�6�% �-�����#�
���,�4 6�;(%�����6�9�;+6��9�
2���"D�����8*(%! �� SSR ��6(�6�%9, ���8*(%! �� 
EST-SSR + � 2 (; ( � ��* 9 �; 9 � 2 � � �) 2 3 � � �"< % ��<  �
�
� �� ��=9�2��=6���(,�(� �9�;2"'456�6�%

�2.�4,; �-7�+& ��
�4 6 �2�"2  ��8* (%+�2�
� 
!��2!���:(%�2.�����-I����456:(%2���,�(%��< �
+&��
� �2 �
� !��2!�����%�"�#.2�� :(%456
9���6���2.� ��
� �" �"�#�2"'+&��
��"
(�6�%��*�2E' 
����
� !��2!���:(%�8<���*�2E'�"
(�6�% o)*%�-7�
-q++"���*�
��&��)%=)%9�2��(�.�"23��"�#.2�� 4569�
-�����4��9!;,&��%�
� !��2!�����%�"�#.2��  
�,�(�.�"23��"�#.2�� :(%456�-I�����6�%F ��*(�$6

��9���6���2.� 
 

5. ��		�������
��� 
%��
�+"���< 4,;�"'�.�(.,!�.�2��
�+"�+�2


��
��������������

�� ���
�������������
���������  !�
�����"�#�� ������ �$����"%��� 
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