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I.  INTRODUCTION

5DWWDQ� LV� D� JURXS� RI � VSLQ\� DQG� FOLPELQJ�

SDOPV�ZKLFK�LV�FODVVLÀHG�LQWR�0RQRFRW\OHGRQV��

3DOPDH�IDPLO\��%RWDQLFDOO\��LW�LV�DERXW�����UDWWDQ�

VSHFLHV�JURXSHG� LQWR����JHQHUD�JURZV�DURXQG�

WKH�ZRUOG��=HKXL���������$PRQJ����JHQHUD��WKHUH�

DUH�RQO\�IRXU�JHQHUDV�DUH�WUDGHG�FRPPHUFLDOO\��

L�H�� &DODPXV�� 'DHPRQRURSV�� .RUWKDOVLD�� DQG�

3OHFWRFRPLD�� )URP� ���� UDWWDQ� VSHFLHV�� LW� ZDV�

UHFRUGHG� DERXW� ���� UDWWDQ� VSHFLHV� JURZQ� LQ�

,QGRQHVLDQ�IRUHVW�DQG����VSHFLHV�RI �WKHP�KDV�

EHHQ� WUDGHG� FRPPHUFLDOO\� �6XPDUQD�� ����� LQ�

5DFKPDQ�	�-DVQL���������

&XUUHQWO\�� UDWWDQ� UHVRXUFHV� DUH� DYDLODEOH� WR�

VXSSRUW� ,QGRQHVLDQ� UDWWDQ� LQGXVWU\�� $OWKRXJK�

UDWWDQV�DUH�UHFRJQL]HG�DQG�XWLOL]HG�IRU�FHQWXULHV��

UDWWDQ� UHVRXUFHV� ZHUH� QRW� GHSOHWLQJ� XQWLO� WKH�

����V� ZKHQ� WKH� GHPDQG� IRU� UDWWDQ� FDQH� ZDV�

LQFUHDVLQJ� UDSLGO\� �=HKXL�� ������� 6LQFH� ������

,QGRQHVLDQ� UDWWDQ� H[SRUW� KDV� EHHQ� EDQQHG�

WKURXJK� WKH� ,QGRQHVLDQ� 0LQLVWU\� RI � 7UDGH�

5HJXODWLRQ� 1R����� ���� ��������� 7KH� H[SRUW�

EDQ� LV� DLPLQJ� WR� VXSSRUW� ORFDO� LQGXVWULHV��

KRZHYHU�WKH�EDQ�SROLF\�KDV�EHHQ�LPSHGLQJ�WKH�

OLYHOLKRRG�RI �UDWWDQ�IDUPHUV�DQG�LQWHUSUHQHXUV�

�2WQLHO���������2QH�SRVVLEOH�UHDVRQ��WKH�FXUUHQW�

WUDGHG�UDWWDQ�VSHFLHV�LV�H[FOXVLYHO\�IRU�WKRVH�RI �

FRPPHUFLDO�UDWWDQ�VSHFLHV�EXW�WKH�OHVVHU�NQRZQ�

UDWWDQ�VSHFLHV��

5HIHUULQJ� WR� OHVVHU� NQRZQ� WLPEHU� VSHFLHV�

GHÀQHG�E\� �6RVHI��+RQJ��	�3UDZLURKDWPRGMR��

������� OHVVHU� NQRZQ� UDWWDQ� VSHFLHV� LV� GHÀQHG�

DV� WKRVH� UDWWDQ� VSHFLHV�ZKLFK� DUH� OLWWOH� NQRZQ�

or known only locally and are not marketed or 

DUH�PDUNHWHG�RQ�VPDOO�VFDOH�RQO\��/HVVHU�NQRZQ�

UDWWDQ�VSHFLHV�IDOO�LQWR�RQH�RI �WKH�OHVVHU�NQRZQ�

FULWHULD� WKDW� UDWWDQ� VSHFLHV� H[LVWHQFH� DQG� LWV�

SURSHUWLHV�DUH�ODUJHO\�XQNQRZQ�WR�UDWWDQ�VXSSOLHU�

DQG�FRQVXPHUV��7KH�VSHFLHV�LV�LJQRUHG�EHFDXVH�

PRUH� FRPPHUFLDO� UDWWDQ� VSHFLHV� SUHGRPLQDWH�

WKH� IRUHVW� DQG� EHWWHU� NQRZQ�� /HVVHU� NQRZQ�

UDWWDQ�VSHFLHV�FRXOG�EH�DVVXPHG�WKDW�SXEOLF� LV�

XQIDPLOLDU�ZLWK�WKHVH�VSHFLHV��WKHQ�WKH�QHHG�IRU�

PRUH�UHVHDUFK��7KH�WHUP�OHVVHU�NQRZQ�VSHFLHV�

LV�VLPLODU�ZLWK�WKRVH�RI �OHVV�XVHG�VSHFLHV�ZKLFK�

VXJJHVWV� D� ODFN� RI � PDUNHW� DFFHSWDQFH� DQG�

XWLOL]DWLRQ��6RVHI �HW�DO����������

3ULRU� WR� UDWWDQ� XWLOL]DWLRQ�� VSHFLHV�

LGHQWLÀFDWLRQ� LV� RQH� LPSRUWDQW� SURFHVV� WR�

GHWHUPLQH� LWV�XVH�� ,Q�JHQHUDO�� UDWWDQ� VSHFLHV� LV�

DFFXUDWHO\� LGHQWLÀHG� EDVHG� RQ� LWV� WD[RQRPLF�

FKDUDFWHULVWLFV� VXFK� DV� KDELWXV�� OHDIV�� FOLPELQJ�

RUJDQ��LQÁRUHVHFHQV�DQG�ÁRZHU�W\SH��$EDVROR��

�������+RZHYHU��RQFH�UDWWDQ�VWHPV�DUH�FXW�DQG�

OHDI � VKHDWKV� UHPRYHG�� VSHFLHV� LGHQWLÀFDWLRQ�

EHFRPHV� GLIÀFXOW� �(EDQ\HQOH� 	� 2WHQJ�

$PRDNR���������

&XUUHQWO\�� UDWWDQ� FROOHFWRUV� KDUYHVW� UDWWDQ�

VWHP�EDVHG�RQ�WKH�ORFDO�QDPH�DQG�VWHP�GLDPHWHU�

LUUHVSHFWLYH�LWV�ERWDQLFDO�QDPH��7KH�ORFDO�QDPHV�

often vary from one locality to another and 

VRPHWLPHV�WKH�VDPH�QDPH�LV�JLYHQ�WR�PRUH�WKDQ�

RQH�VSHFLHV��-DPEL�LV�DQ�DUHD�ZKHUH�UDWWDQ�JURZV�

QDWXUDOO\��7KHUH�LV�YDULRXV�UDWWDQ�VSHFLHV�JURZV�

LQ�-DPEL·V�IRUHVW�DQG�KDV�QRW�EHHQ�FRPPHUFLDOO\�

XWLOL]HG�� 5DWWDQ� VSHFLHV� LGHQWLÀFDWLRQ� ZRXOG�

VXSSRUW� UDWWDQ� JHQHWLF� FRQVHUYDWLRQ� DQG� OHG�

WR� HIÀFLHQW� UDWWDQ� XWLOL]DWLRQ�� :HLQHU� DQG�

/LHVH��������DQG��$VWXWL��������VWDWHG�WKDW�WKH�

DQDWRPLFDO� SURSHUWLHV� RI � UDWWDQ� VWHP� FURVV�

VHFWLRQ�FRXOG�EHFRPH�D�GLDJQRVWLF�FKDUDFWHULVWLF�

IRU� UDWWDQ� VSHFLHV� LGHQWLÀFDWLRQ�� 7KLV� SDSHU�

VWXGLHV�WKH�DQDWRPLFDO�SURSHUWLV�RI �QLQH�UDWWDQ�

VSHFLHV�JURZQ�LQ�-DPEL·V�IRUHVW��7KH�DQDWRPLFDO�

GDWD�LV�GHVFULEHG�IRU�UDWWDQ�VSHFLHV�LGHQWLÀFDWLRQ�

SXUSRVHV�

II. MATERIAL AND METHOD

1LQH� UDWWDQ� VSHFLHV� DUH� FROOHFWHG� IURP�

0DUDQJLQ�%DQJNR� IRUHVW�� -DPEL� 3URYLQFH��

ZKHUH� QLQH� LQGLJHQRXV� UDWWDQ� VSHFLHV� JURZV�

QDWXUDOO\�LQ�WKH�DUHD��1LQH�PDWXUHG�VWHPV�ZHUH�

FROOHFWHG� UDQGRPO\� IURP� GLIIHUHQW� JURZLQJ�

FOXPSV� IRU� HDFK� VSHFLHV�� +HUEDULXP� VDPSOHV�

ZHUH� FROOHFWHG� IRU� VSHFLHV� LGHQWLÀFDWLRQ�

SXUSRVHV�LQ�WKH�%RWDQ\�5HVHDUFK�*URXS��)RUHVW�

5HVHDUFK�DQG�'HYHORSPHQW�&HQWHU��3�+���ZKLOH�

UDWWDQ� VWHP� ZHUH� FROOHFWHG� IRU� PDFURVFRSLF��

PLFURVFRSLF��DQG�ÀEHU�GLPHQVLRQ�DVVHVVPHQWV��

0DFURVFRSLFDOO\��VROLG�UDWWDQ�VWHP�ZDV�FXW�XVLQJ�

VKDUS� NQLIH� DQG� ZDV� REVHUYHG� XQGHU� VWHUHR�

PLFURVFRSH�� 0LFURVFRSLFDOO\�� FURVV�VHFWLRQDO�

UDWWDQ�VWHPV�ZHUH�VOLFHG�LQWR����²�����P�XVLQJ�

D�PLFURWRPH��7KHVH� VHFWLRQHG�ZHUH� WKHQ� UHG�
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VWDLQHG� XVLQJ� VDIUDQLQ�� GHK\GUDWHG� LQ� HWKDQRO�

VHTXHQFH����²������SULRU�WR�PRXQW�LW�LQ�REMHFW�

JODVV� ZLWK� HQWHOODQ�� �6DVV�� ����� DV� FLWHG� E\�

5XOOLDW\���������7ZR�PLOLPHWUH�E\�WZR�PLOLPHWUH�

WUDQVYHUVDO�VWHP�LQ�WZR�FHQWLPHWUHV�OHQJWK�VWHP�

ZDV� PDFHUDWHG� DFFRUGLQJ� WR� PRGLÀHG� )RUHVW�

3URGXFWV�/DERUDWRU\�PHWKRG�DV�PHQWLRQHG�E\�

5XOOLDW\���������

5DWWDQ� VWHP� REVHUYDWLRQ� DUHD� LV� PRGLÀHG�

EDVHG� RQ� $VWXWL� �������� .ULVGLDQWR� DQG� -DVQL�

�������� DQG� -DVQL�� .ULVGLDQWR�� .DOLPD�� DQG�

$EGXUDFKPDQ����������5DWWDQ�VWHP�DQDWRPLFDO�

SURSHUWLHV�LV�REVHUYHG�EDVHG�RQ�0DQGDQJ�DQG�

5XOOLDW\� �������� :HLQHU� DQG� /LHVH� ������� DQG�

.ULVGLDQWR� DQG� -DVQL� �������� 7KH� VFKHPDWLF�

REVHUYDWLRQ� LV� VKRZQ� LQ� )LJXUH� �D�� DQG�

DQDWRPLFDO� UDWWDQ� VWHP�SURSHUWLHV� LV� VKRZQ� LQ�

)LJXUH��E�DQG��F�

III.  RESULT AND DISCUSSION

$QDWRPLFDO�SURSHUWLHV�RI �QLQH�UDWWDQ�VSHFLHV�

DUH�GHVFULEHG�DV�IROORZV�

A. Batu (Calamus zonatus Beccari)

6LQJOH� OD\HU� HSLGHUPLV� FRQVLVWLQJ� RI �

XQOLJQLÀHG� SDUHQFK\PD� FHOOV� DQG� FRYHUHG� E\�

VLOLFHRXV� OD\HU� LQWHUVSHUVHG� ZLWK� IHZ� VWRPDWD�

FHOOV��7KH�HSLGHUPLV�OD\HU�LV�DERXW��������������

�P� DQG� WKH� HQGRGHUPLV� OD\HU� LV� DERXW� ���� ��

������P�� ,Q� WKH�SHULSKHUDO� DUHD��ÀEHU�EXQGOHV�

DUH� DUUDQJHG� LQ� RQH� WR� WZR� OD\HUV� ZLWK� UHVLQ�

FDQDOV�IRXQG�LQ�WKH�SHULSKHUDO�DUHD��)LJXUH��E���

7KH�SHULSKHUDO�DUHD�LV�DERXW����������������P�

IURP� WKH� RXWHU� EDUN�� 9DVFXODU� EXQGOH� LQ� WKH�

RXWHU� SDUW� LV� DERXW� ��²��� SHU�PP��� ZLWK� WKH�

ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV������������ZKLFK�

PHDQV�YDVFXODU�EXQGOH·V�ZLGWK�LV�DSSUR[LPDWHO\�

VLPLODU� ZLWK� YDVFXODU� EXQGOH·V� OHQJWK�� <HOORZ�

FDS�LV�DEVHQW��DQG�PHWD[\HP�YHVVHO�GLDPHWHU�LV�

���������������P��

$V�FRPPRQO\�IRXQG�LQ�PRQRFRW\OHGRQRXV�

VWHP�VWUXFWXUH��YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�

LV�JUHDWHU� LQ�GLDPHWHU� WKDQ� WKRVH�RI � WKH�RXWHU�

SDUW�� 7KH� HOLSVH� WR� REOLTXH� YDVFXODU� EXQGOH�

OHQJWK�DQG�ZLGWK�LV���������������P�DQG��������

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�
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Figure 1. General structure and observation area (a), transversal section (b), lateral section (c)

Source: Astuti (1990); Krisdianto and Jasni (2005); Mandang and Rulliaty (2004)



���������P��UHVSHFWLYHO\��7KH�YDVFXODU�EXQGOH�

LQ� WKH� LQQHU� SDUW� LV� �²�� SHU� PP��� ZLWK� WKH�

ZLGWK� DQG� OHQJWK� �:�/�� UDWLR� LV� ������� ������

0HWD[\OHP�YHVVHOV�DUH�PRVWO\�VLQJOH��VRPHWLPH�

IRXQG�LQ�SDLU��ZLWK�GLDPHWHU�RI ����������������

�P��3URWR[\OHP�FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��

ZLWK�VLQJOH�FHOO�GLDPHWHU�RI ����������������P��

3KORHP�GRXEOH�VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�

WKH�PHWD[\OHP�YHVVHOV�DQG�HYHU\�ÀHOG�FRQWDLQV�

�²�� FHOOV� �)LJXUH� �F��� ,QGLYLGXDO� SKORHP� FHOO�

GLDPHWHU�LV�DERXW���������������P��5HVLQ�FDQDOV�

DUH�GLIIXVHO\�GLVWULEXWHG�LQ�WKH�LQQHU��RXWHU�DQG�

SHULSKHUDO�DUHDV��5HVLQ�FDQDO�GLDPHWHU� LV�������

���������P��

)LEHU� VKHDWK� LV� H[WHQVLYHO\� EURDGHU� LQ�

YDVFXODU�EXQGOH�RI �SHULSKHUDO�DUHD�DQG�QRUPDO�

¶KRUVH�VKRH�VKDSHG·�LQ�YDVFXODU�EXQGOH�RI �LQQHU�

SDUW��)LEHU�OHQJWK�LV�����������������P��ZLGWK�

�������������P��OXPHQ���������������P�DQG�ZDOO�

WKLFNQHVV��������������P��*URXQG�SDUHQFK\PD�

URXQG�WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�$�

B. Buruk ati (Calamus insignis Griff. var. 

longispinosuV�'UDQVÀHOG�

(SLGHUPLV� LV� D� VLQJOH� OD\HU� RI � XQOLJQLÀHG�

SDUHQFK\PD� FHOOV� FRYHUHG� E\� VLOLFHRXV�

LQWHUVSHUVHG�ZLWK�VWRPDWD�FHOOV��7KH�HSLGHUPLV�

OD\HU� LV� DERXW� ����� �� ����� �P� DQG� WKH�

HQGRGHUPLV�OD\HU�LV�DERXW���������������P��,Q�

WKH�SHULSKHUDO�DUHD��ÀEHU�EXQGOHV�DUH�DUUDQJHG�

LQ�RQH�OD\HU�ZLWK�QR�VSHFLÀF�SDWWHUQ��)LJXUH��E���

7KH� SHULSKHUDO� DUHD� LV� DERXW� ������� �� ������

�P� IURP� WKH� RXWHU� EDUN�� 9DVFXODU� EXQGOH� LQ�

WKH�RXWHU�SDUW�LV�DERXW��²��SHU�PP���ZLWK�WKH�

ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV������������ZKLFK�

PHDQV�YDVFXODU�EXQGOH·V�ZLGWK�LV�DSSUR[LPDWHO\�

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �EDWX�UDWWDQ�VWHP��Calamus zonatus %HFFDUL��

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P�

���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�����������������������������������,661������������(�,661�����������



VLPLODU� ZLWK� YDVFXODU� EXQGOH·V� OHQJWK�� <HOORZ�

FDS�LV�DEVHQW��DQG�PHWD[\HP�YHVVHO�GLDPHWHU�LV�

����������������P��

6LPLODU� ZLWK� WKRVH� RI � PRQRFRW\OHGRQRXV�

VWHP�VWUXFWXUH��YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�

LV�JUHDWHU� LQ�GLDPHWHU� WKDQ� WKRVH�RI � WKH�RXWHU�

SDUW�� 7KH� URXQG� WR� REOLTXH� YDVFXODU� EXQGOH�

OHQJWK� DQG� ZLGWK� LV� ������� �� ������ �P� DQG�

����������������P�� UHVSHFWLYHO\��7KH�YDVFXODU�

EXQGOH� LQ�WKH� LQQHU�SDUW� LV�RQO\��²��SHU�PP���

ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV��������

������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�GLDPHWHU�

RI ���������������P��3URWR[\OHP�FRQVLVWV�RI �D�

FOXVWHU� �²�� FHOOV�� ZLWK� VLQJOH� FHOO� GLDPHWHU� RI �

�������������P��3KORHP�GRXEOH�VWUDQGHG�ÀHOGV�

O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�YHVVHOV�DQG�HYHU\�

ÀHOG�FRQWDLQV��²��FHOOV� �)LJXUH��F��� ,QGLYLGXDO�

SKORHP�FHOO�GLDPHWHU�LV�DERXW���������������P��

5HVLQ�FDQDOV�DUH�QRW�IRXQG��LQWHUFHOOXODU�VSDFHV�

IRXQG�LQ�JURXQG�SDUHQFK\PD�WLVVXH��

)LEHU�VKHDWK�LV�H[WHQVLYHO\�ORQJHU�LQ�YDVFXODU�

EXQGOH� RI � SHULSKHUDO� DUHD� DQG�QRUPDO� ¶KRUVH�

VKRH�VKDSHG·�LQ�YDVFXODU�EXQGOH�RI �LQQHU�SDUW��

)LEHU�OHQJWK�LV��������������������P��ZLGWK����

�� ����� �P�� OXPHQ� �������� ����� �P� DQG�ZDOO�

WKLFNQHVV��������������P��*URXQG�SDUHQFK\PD�

FHOOV�DUH�URXQG�WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�

$�

C. Duduk (Daemonorops didymophylla 

Beccari)

$� VLQJOH� OD\HU� RI � XQOLJQLÀHG� SDUHQFK\PD�

FHOOV� RI � HSLGHUPLV� OD\HU� FRYHUHG� E\� VLOLFHRXV�

LQWHUVSHUVHG� ZLWK� IHZ� VWRPDWD� FHOOV�� 7KH�

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �EXUXN�DWL�UDWWDQ�VWHP��Calamus insignis *ULII��YDU��longispinosus 

'UDQVÀHOG��

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

���

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�



HSLGHUPLV� OD\HU� LV�DERXW���������������P�DQG�

WKH�HQGRGHUPLV�OD\HU�LV�DERXW��������������P��,Q�

WKH�SHULSKHUDO�DUHD��ÀEHU�EXQGOHV�DUH�DUUDQJHG�

LQ� RQH� OD\HU� LQ� DOWHUQDWH� SDWWHUQ�� VPDOOHU� DQG�

JUHDWHU�ÀEHU�EXQGOHV�RQH�DIWHU�DQRWKHU��)LJXUH�

�E���7KH�SHULSKHUDO�DUHD�LV�DERXW����������������

�P�IURP�WKH�RXWHU�EDUN��9DVFXODU�EXQGOH�LQ�WKH�

RXWHU� SDUW� LV� DERXW� �²��� SHU� PP��� ZLWK� WKH�

ZLGWK� DQG� OHQJWK� �:�/�� UDWLR� LV� ������� ������

ZKLFK�PHDQV�YDVFXODU�EXQGOH�LV�DSSUR[LPDWHO\�

RYDO��<HOORZ�FDS�LV�DEVHQW��DQG�PHWD[\HP�YHVVHO�

GLDPHWHU�LV����������������P��

9DVFXODU�EXQGOH� LQ�WKH� LQQHU�SDUW� LV�JUHDWHU�

LQ� GLDPHWHU� WKDQ� WKRVH� RI � WKH� RXWHU� SDUW� DV�

FRPPRQO\� IRXQG� LQ�PRQRFRW\OHGRQRXV� VWHP��

7KH� REOLTXH� YDVFXODU� EXQGOH� OHQJWK� LV� �������

���������P�DQG�ZLGWK� LV�����������������P��

7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV��²��SHU�

mm���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV�

�������������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�

GLDPHWHU� RI � ������� �� ������ �P�� 3URWR[\OHP�

FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��ZLWK�VLQJOH�FHOO�

GLDPHWHU�RI ���������������P��3KORHP�GRXEOH�

VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�

YHVVHOV�DQG�HYHU\�ÀHOG�FRQWDLQV��²��FHOOV��)LJXUH�

�F��� ,QGLYLGXDO� SKORHP� FHOO� GLDPHWHU� LV� DERXW�

�������������P��5HVLQ�FDQDO�GLDPHWHU� LV�������

���������P��

)LEHU� VKHDWK� LV� PRVWO\� QRUPDO� ¶KRUVH�VKRH�

VKDSHG·� LQ� LQQHU� SDUW·V� YDVFXODU� EXQGOH� DQG�

VRPH�WDSHULQJ�LQ�WKH�RXWHU�SDUW��)LEHU�OHQJWK�LV�

�������������������P��ZLGWK��������������P��

OXPHQ���������������P�DQG�ZDOO�WKLFNQHVV������

��������P��*URXQG�SDUHQFK\PD�FHOOV�DUH�URXQG�

WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�%�

���

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �GXGXN�UDWWDQ�VWHP��Daemonorops didymophylla %HFFDUL�

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�����������������������������������,661������������(�,661�����������



���

D. Getah (Daemonorops micracantha 

(Griff.) Beccari)

6LQJOH� OD\HU� HSLGHUPLV� FRQVLVWLQJ� RI �

XQOLJQLÀHG� SDUHQFK\PD� FHOOV� DQG� FRYHUHG� E\�

VLOLFHRXV� OD\HU�� 7KH� HSLGHUPLV� OD\HU� LV� DERXW�

��������������P�DQG� WKH� HQGRGHUPLV� OD\HU� LV�

DERXW���������������P��,Q�WKH�SHULSKHUDO�DUHD��

ÀEHU�EXQGOHV�DUH�DUUDQJHG�LQ�RQH�OD\HU�ZLWK�QR�

VSHFLÀF�SDWWHUQ��)LJXUH��E���7KH�SHULSKHUDO�DUHD�

LV�DERXW�����������������P�IURP�WKH�RXWHU�EDUN��

9DVFXODU�EXQGOH�LQ�WKH�RXWHU�SDUW�LV�DERXW��²���

SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�

LV��������������ZKLFK�PHDQV�YDVFXODU�EXQGOH�LV�

DSSUR[LPDWHO\� RYDO��<HOORZ� FDS� LV� DEVHQW�� DQG�

PHWD[\HP�YHVVHO�GLDPHWHU�LV����������������P��

$V� PRVWO\� IRXQG� LQ� PRQRFRW\OHGRQRXV�

VWHP��YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV�JUHDWHU�

LQ�GLDPHWHU� WKDQ�WKRVH�RI � WKH�RXWHU�SDUW��7KH�

RYDO�YDVFXODU�EXQGOH�OHQJWK�DQG�ZLGWK�LV��������

�������� DQG� ����������������P�� UHVSHFWLYHO\��

7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV��²��SHU�

mm���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV�

�������������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�

GLDPHWHU� RI � ������� �� ������ �P�� 3URWR[\OHP�

FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��ZLWK�VLQJOH�FHOO�

GLDPHWHU�RI ���������������P��3KORHP�GRXEOH�

VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�

YHVVHOV� DQG� HYHU\� ÀHOG� FRQWDLQV� RI � �²�� FHOOV�

�)LJXUH��F���,QGLYLGXDO�SKORHP�FHOO�GLDPHWHU�LV�

DERXW���������������P��5HVLQ�FDQDO�GLDPHWHU�LV�

����������������P��

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �JHWDK�UDWWDQ�VWHP��Daemonorops micracantha �*ULII���%HFFDUL�

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��VFDOH������P��

G��/DWHUDO�VHFWLRQ��VFDOH������P   

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�



���

)LEHU� VKHDWK� LV� PRVWO\� QRUPDO� ¶KRUVH�

VKRH� VKDSHG·� LQ� LQQHU� SDUW·V� YDVFXODU� EXQGOH�

DQG� WDSHULQJ� LQ� WKH�RXWHU�SDUW��)LEHU� OHQJWK� LV�

�������������������P��ZLGWK��������������P��

OXPHQ���������������P�DQG�ZDOO�WKLFNQHVV������

��������P��*URXQG�SDUHQFK\PD�FHOOV�DUH�URXQG�

WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�%�

E. Opon (3OHFWRFRPLRSVLV� JHPLQLÁRUD�

(Griff.) Beccari)

(SLGHUPLV� LV� D� VLQJOH� OD\HU� RI � XQOLJQLÀHG�

SDUHQFK\PD� FHOOV� FRYHUHG� E\� VLOLFHRXV�

LQWHUVSHUVHG� ZLWK� IHZ� VWRPDWD� FHOOV�� 7KH�

HSLGHUPLV� OD\HU� LV�DERXW���������������P�DQG�

WKH�HQGRGHUPLV�OD\HU�LV�DERXW��������������P��,Q�

WKH�SHULSKHUDO�DUHD��ÀEHU�EXQGOHV�DUH�DUUDQJHG�

LQ� RQH� OD\HU� ZLWK� QR� VSHFLÀF� SDWWHUQ� �)LJXUH�

�E���7KH�SHULSKHUDO�DUHD�LV�DERXW���������������

�P�IURP�WKH�RXWHU�EDUN��9DVFXODU�EXQGOH�LQ�WKH�

RXWHU�SDUW�LV�DERXW��²��SHU�PP���ZLWK�WKH�ZLGWK�

DQG� OHQJWK� �:�/�� UDWLR� LV� ������� ������ZKLFK�

PHDQV�YDVFXODU�EXQGOH�LV�DSSUR[LPDWHO\�URXQG��

<HOORZ�FDS�LV�IRXQG�RQ�WKH�WRS�RI �RXWHU�ÀEHU�

EXQGOH��0HWD[\HP�YHVVHO�GLDPHWHU�LV����������

�������P��

9DVFXODU� EXQGOH� LQ� WKH� RXWHU� SDUW� LV�

H[WHQVLYHO\�ORQJHU�DQG�QDUURZHU�LQ�WKH�RXWHU�SDUW�

WKDQ�WKRVH�LQ�WKH�LQQHU�SDUW��,Q�WKH�LQQHU�SDUW��

YDVFXODU� EXQGOH� LV� ������� �� ������ �P� OHQJWK�

DQG� ������� �� ������ �P� ZLGWK�� 7KH� YDVFXODU�

EXQGOH� LQ�WKH� LQQHU�SDUW� LV��²��SHU�PP���ZLWK�

WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV��������������

0HWD[\OHP�YHVVHOV�DUH�PRVWO\�VLQJOH�LQ�WKH�RXWHU�

SDUW��ZKLOH�SDLU�PHWD[\OHP�YHVVHOV�DUH�IRXQG�LQ�

WKH�LQQHU�SDUW�ZLWK�GLDPHWHU�RI ���������������

�P��3URWR[\OHP�FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��

ZLWK�VLQJOH�FHOO�GLDPHWHU�RI ����������������P��

3KORHP�GRXEOH�VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �RSRQ�UDWWDQ�VWHP��3OHFWRFRPLRSVLV�JHPLQLÁRUD��*ULII���%HFFDUL�

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�����������������������������������,661������������(�,661�����������



���

WKH�PHWD[\OHP�YHVVHOV�DQG�HYHU\�ÀHOG�FRQWDLQV�

RI ��²��FHOOV��)LJXUH��F���,QGLYLGXDO�SKORHP�FHOO�

GLDPHWHU�LV�DERXW��������������P��5HVLQ�FDQDO�

GLDPHWHU�LV��������������P��

)LEHU� VKHDWK� LV� PRVWO\� QRUPDO� ¶KRUVH�

VKRH� VKDSHG·� LQ� LQQHU� SDUW·V� YDVFXODU� EXQGOH�

DQG� WDSHULQJ� LQ� WKH�RXWHU�SDUW��)LEHU� OHQJWK� LV�

����������� ������� �P��ZLGWK� ������� ���� �P��

OXPHQ������������P�DQG�ZDOO�WKLFNQHVV��������

������P��*URXQG�SDUHQFK\PD�FHOOV� DUH� URXQG�

WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�%�

F. Paku (Calamus exillis Griff.)

6LQJOH� OD\HU� HSLGHUPLV� FRQVLVWLQJ� RI �

XQOLJQLÀHG� SDUHQFK\PD� FHOOV� DQG� FRYHUHG� E\�

VLOLFHRXV� OD\HU� LQWHUVSHUVHG� ZLWK� IHZ� VWRPDWD�

FHOOV��7KH�HSLGHUPLV�OD\HU�LV�DERXW��������������

�P�DQG� WKH�HQGRGHUPLV� OD\HU� LV� DERXW��������

������P�� ,Q� WKH�SHULSKHUDO� DUHD��ÀEHU�EXQGOHV�

DUH� DUUDQJHG� LQ� RQH� WR� WZR� OD\HUV� ZLWK� QR�

VSHFLÀF�SDWWHUQ��)LJXUH��E���7KH�SHULSKHUDO�DUHD�

LV�DERXW�����������������P�IURP�WKH�RXWHU�EDUN��

9DVFXODU�EXQGOH�LQ�WKH�RXWHU�SDUW�LV�DERXW���²���

SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�

LV��������������ZKLFK�PHDQV�YDVFXODU�EXQGOH�LV�

DSSUR[LPDWHO\� URXQG� ZLWK� OHQJWK� DQG� ZLGWK�

UDWLR�LV�DERXW����<HOORZ�FDS�LV�DEVHQW��0HWD[\HP�

YHVVHO�GLDPHWHU�LV���������������P��

9DVFXODU�EXQGOH·V�VKDSH�LQ�WKH�RXWHU�SDUW�LV�

DSSUR[LPDWHO\� VLPLODU� ZLWK� WKRVH� LQ� WKH� LQQHU�

SDUW�� ,Q� WKH� LQQHU� SDUW�� YDVFXODU� EXQGOH� LV�

����������������P�OHQJWK�DQG����������������

�P�ZLGWK��7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�

LV� �²��� SHU� PP��� ZLWK� WKH� ZLGWK� DQG� OHQJWK�

�:�/��UDWLR� LV��������������0HWD[\OHP�YHVVHOV�

DUH�PRVWO\� VLQJOH� LQ� WKH� LQQHU� SDUW��ZKLOH� SDLU�

PHWD[\OHP�YHVVHOV� VRPHWLPH� DUH� IRXQG� LQ� WKH�

LQQHU�SDUW��9HVVHO·V�GLDPHWHU�LV����������������

�P��3URWR[\OHP�FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��

ZLWK� VLQJOH�FHOO�GLDPHWHU�RI ���������������P��

3KORHP�GRXEOH�VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�

WKH�PHWD[\OHP�YHVVHOV�DQG�HYHU\�ÀHOG�FRQWDLQV�

RI ���²���FHOOV��)LJXUH��F���,QGLYLGXDO�SKORHP�FHOO�

GLDPHWHU�LV�DERXW��������������P��5HVLQ�FDQDO�

GLDPHWHU�LV���������������P��

)LEHU� VKHDWK� LV� LQ� ¶KRUVH�VKRH� VKDSHG·� DQG�

HORQJDWHG�ERWK�LQ�LQQHU�DQG�RXWHU�SDUWV��)LEHU�

OHQJWK� LV� ��������� �� ������� �P�� ZLGWK� �����

�� ����� �P�� OXPHQ� �������� ����� �P� DQG�ZDOO�

WKLFNQHVV��������������P��*URXQG�SDUHQFK\PD�

URXQG�WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�%�

G. Sijau (Calamus exillis Griff.)

$� VLQJOH� OD\HU� RI � XQOLJQLÀHG� SDUHQFK\PD�

FHOOV� RI � HSLGHUPLV� OD\HU� FRYHUHG� E\� VLOLFHRXV�

LQWHUVSHUVHG� ZLWK� IHZ� VWRPDWD� FHOOV�� 7KH�

HSLGHUPLV� OD\HU� LV�DERXW���������������P�DQG�

WKH�HQGRGHUPLV�OD\HU�LV�DERXW��������������P��,Q�

WKH�SHULSKHUDO�DUHD��ÀEHU�EXQGOHV�DUH�DUUDQJHG�

LQ�RQH�OD\HU�SDWWHUQ��)LJXUH��E���7KH�SHULSKHUDO�

DUHD�LV�DERXW�����������������P�IURP�WKH�RXWHU�

EDUN��9DVFXODU�EXQGOH�LQ�WKH�RXWHU�SDUW�LV�DERXW�

�²��SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��

UDWLR�LV�������������ZKLFK�PHDQV�YDVFXODU�EXQGOH�

LV� REOLTXH� ZLGHO\�� <HOORZ� FDS� LV� DEVHQW�� DQG�

PHWD[\HP�YHVVHO�GLDPHWHU�LV����������������P��

9DVFXODU�EXQGOH� LQ�WKH� LQQHU�SDUW� LV�JUHDWHU�

LQ� GLDPHWHU� WKDQ� WKRVH� RI � WKH� RXWHU� SDUW� DV�

FRPPRQO\� IRXQG� LQ�PRQRFRW\OHGRQRXV� VWHP��

,Q�WKH�LQQHU�SDUW��WKH�YDVFXODU�EXQGOH�OHQJWK�LV�

����������������P�DQG�ZLGWK�LV����������������

�P��7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV��²��

SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�

LV��������������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�

GLDPHWHU� RI � ������� �� ������ �P�� 3URWR[\OHP�

FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��ZLWK�VLQJOH�FHOO�

GLDPHWHU�RI ���������������P��3KORHP�GRXEOH�

VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�

YHVVHOV�DQG�HYHU\�ÀHOG�FRQWDLQV��²��FHOOV��)LJXUH�

�F��� ,QGLYLGXDO� SKORHP� FHOO� GLDPHWHU� LV� DERXW�

������ �� ����� �P�� 5HVLQ� FDQDO� LV� GLVWULEXWHG�

HYHQO\� LQ� WKH� JURXQG� SDUHQFK\PDWRXV� WLVVXH�

WRJWHKHU�ZLWK�LQWHUFHOOXODU�VSDFHV��

)LEHU� VKHDWK� LV� PRVWO\� HORQJDWHG� LQ� RXWHU�

SDUW� DQG� QRUPDO� ¶KRUVH�VKRH� VKDSHG·� LQ� LQQHU�

SDUW·V�YDVFXODU�EXQGOH��)LEHU�OHQJWK�LV����������

�� ������� �P�� ZLGWK� ����� �� ����� �P�� OXPHQ�

��������������P�DQG�ZDOO�WKLFNQHVV�������������

�P��*URXQG�SDUHQFK\PD�FHOOV�DUH�URXQG�WR�RYDO�

ZLWK�YDU\LQJ�VL]HV��W\SH�%�

H. Tunggal (Calamus laevigatus Martius)

6LQJOH� OD\HU� HSLGHUPLV� FRQVLVWLQJ� RI �

XQOLJQLÀHG� SDUHQFK\PD� FHOOV� DQG� FRYHUHG� E\�

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�
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VLOLFHRXV� OD\HU�� 7KH� HSLGHUPLV� OD\HU� LV� DERXW�

��������������P�DQG� WKH� HQGRGHUPLV� OD\HU� LV�

DERXW� ����� �� ���� �P�� ,Q� WKH� SHULSKHUDO� DUHD��

ÀEHU�EXQGOHV�DUH�DUUDQJHG�LQ�RQH�OD\HU�ZLWK�QR�

VSHFLÀF�SDWWHUQ��)LJXUH��E���7KH�SHULSKHUDO�DUHD�

LV�DERXW����������������P�IURP�WKH�RXWHU�EDUN��

9DVFXODU�EXQGOH�LQ�WKH�RXWHU�SDUW�LV�DERXW��²��

SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�

LV��������������ZKLFK�PHDQV�YDVFXODU�EXQGOH�LV�

DSSUR[LPDWHO\�URXQG��<HOORZ�FDS�LV�DEVHQW��DQG�

PHWD[\HP� YHVVHO� GLDPHWHU� LV� ������� �� ������

�P��

$V� PRVWO\� IRXQG� LQ� PRQRFRW\OHGRQRXV�

VWHP��YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV�JUHDWHU�

LQ�GLDPHWHU� WKDQ�WKRVH�RI � WKH�RXWHU�SDUW��7KH�

URXQG�YDVFXODU�EXQGOH�OHQJWK�DQG�ZLGWK�LV�������

�� ������ DQG� ������ �� ������ �P�� UHVSHFWLYHO\��

7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV��²��SHU�

mm���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV�

�������������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�

GLDPHWHU� RI � ������� �� ������ �P�� 3URWR[\OHP�

FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��ZLWK�VLQJOH�FHOO�

GLDPHWHU�RI ���������������P��3KORHP�GRXEOH�

VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�

YHVVHOV� DQG� HYHU\� ÀHOG� FRQWDLQV� RI � �²�� FHOOV�

�)LJXUH��F���,QGLYLGXDO�SKORHP�FHOO�GLDPHWHU�LV�

DERXW���������������P��5HVLQ�FDQDO�LV�GLVWULEXWHG�

HYHQO\� LQ� WKH� JURXQG� SDUHQFK\PDWRXV� WLVVXH�

WRJWHKHU�ZLWK�LQWHUFHOOXODU�VSDFHV��

)LEHU� VKHDWK� LV� PRVWO\� QRUPDO� ¶KRUVH�VKRH�

VKDSHG·� LQ� LQQHU� DQG�RXWHU�SDUWV��)LEHU� OHQJWK�

LV��������������������P��ZLGWK������������P��

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �SDNX�UDWWDQ�VWHP��Calamus exillis *ULII����

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�����������������������������������,661������������(�,661�����������
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OXPHQ���������������P�DQG�ZDOO�WKLFNQHVV�����

��������P��*URXQG�SDUHQFK\PD�FHOOV�DUH�URXQG�

WR�RYDO�ZLWK�YDU\LQJ�VL]HV��W\SH�$�

I. Udang (.RUWKDOVLD�ÁDJHODULV Miquel)

6LQJOH� OD\HU� HSLGHUPLV� FRQVLVWLQJ� RI �

XQOLJQLÀHG� SDUHQFK\PD� FHOOV� DQG� FRYHUHG� E\�

VLOLFHRXV� OD\HU�� 7KH� HSLGHUPLV� OD\HU� LV� DERXW�

��������������P�DQG� WKH� HQGRGHUPLV� OD\HU� LV�

DERXW���������������P��,Q�WKH�SHULSKHUDO�DUHD��

ÀEHU� EXQGOHV� DUH� DUUDQJHG� LQ� RQH� OD\HU� ZLWK�

QR� VSHFLÀF� SDWWHUQ�� 7KH� SHULSKHUDO� DUHD� LV�

DERXW�����������������P�IURP�WKH�RXWHU�EDUN��

9DVFXODU�EXQGOH�LQ�WKH�RXWHU�SDUW�LV�DERXW��²��

SHU�PP���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�

LV��������������ZKLFK�PHDQV�YDVFXODU�EXQGOH�LV�

DSSUR[LPDWHO\�RYDO��<HOORZ�FDS�LV�IRXQG�LQ�WKH�

WRS�RI �RXWHU�YDVFXODU�EXQGOH��PHWD[\HP�YHVVHO�

GLDPHWHU�LV�����������������P��

$V� PRVWO\� IRXQG� LQ� PRQRFRW\OHGRQRXV�

VWHP��YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV�JUHDWHU�

LQ�GLDPHWHU� WKDQ�WKRVH�RI � WKH�RXWHU�SDUW��7KH�

RYDO�YDVFXODU�EXQGOH�OHQJWK�DQG�ZLGWK�LV��������

�������� DQG� ����������������P�� UHVSHFWLYHO\��

7KH�YDVFXODU�EXQGOH�LQ�WKH�LQQHU�SDUW�LV��²��SHU�

mm���ZLWK�WKH�ZLGWK�DQG�OHQJWK��:�/��UDWLR�LV�

�������������0HWD[\OHP�YHVVHOV�DUH�VLQJOH��ZLWK�

GLDPHWHU� RI � ������� �� ������ �P�� 3URWR[\OHP�

FRQVLVWV�RI �D�FOXVWHU��²��FHOOV��ZLWK�VLQJOH�FHOO�

GLDPHWHU�RI ���������������P��3KORHP�GRXEOH�

VWUDQGHG�ÀHOGV�O\LQJ�ODWHUDOO\�WR�WKH�PHWD[\OHP�

YHVVHOV� DQG� HYHU\� ÀHOG� FRQWDLQV� RI � �²�� FHOOV�

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �VLMDX�UDWWDQ�VWHP��Calamus laevigatus 0DUWLXV��

5HPDUNV���D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��

VFDOH������P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�
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�)LJXUH���F���,QGLYLGXDO�SKORHP�FHOO�GLDPHWHU�LV�

DERXW���������������P��5HVLQ�FDQDO�GLDPHWHU�LV�

����������������P��

)LEHU� VKHDWK� LV� PRVWO\� QRUPDO� ¶KRUVH�VKRH�

VKDSHG·� LQ� LQQHU� SDUW·V� YDVFXODU� EXQGOH� DQG�

HORQJDWHG� LQ� WKH� RXWHU� SDUW�� )LEHU� OHQJWK� LV�

����������� ������� �P��ZLGWK� ������� ���� �P��

OXPHQ���������������P�DQG�ZDOO�WKLFNQHVV������

��������P��*URXQG�SDUHQFK\PD�URXQG�WR�RYDO�

ZLWK�YDU\LQJ�VL]HV��W\SH�%�

$V� JHQHUDOO\� IRXQG� LQ� PRQRFRW\OHGRQRXV��

VWHP�FRPSULVH�D�ODUJH�FHQWUDO�FRUH�RI �SULPDU\�

YDVFXODU�EXQGOHV�HPEHGGHG�LQ�SDUHQFK\PDWRXV�

JURXQG� WLVVXH�� VXUURXQGHG� E\� SHULSKHUDO� DUHD�

�FRUWH[�� �%XWWHUÀHOG� 	� 0H\ODQ�� ������� 7KH�

JHQHUDO� VWHP� DQDWRP\� RI � VSHFLHV� LQYHVWLJDWHG�

LV�VLPLODU�ZLWK�VRPH�,QGRQHVLDQ�UDWWDQ�VSHFLHV�

GHVFULEHG� E\� -DVQL�� 'DPD\DQWL�� DQG� .DOLPD��

�������� -DVQL�� 'DPD\DQWL�� .DOLPD�� 0DOLN��

DQG� $EGXUDFKPDQ�� �������� -DVQL�� .ULVGLDQWR��

.DOLPD�� DQG� $EGXUDFKPDQ� �������� $OO�

VSHFLHV� LQYHVWLJDWHG� ZHUH� GLVWLQFWO\� PDGH� XS�

RI � HSLGHUPLV�� FRUWH[� DQG� FHQWUDO� F\OLQGHU��

$OO� VSHFLHV� H[KLELWHG� D� VLQJOH� OD\HU� HSLGHUPLV�

FRQVLVWLQJ� RI � XQOLJQLÀHG� SDUHQFK\PD� FHOOV��

7KH�HSLGHUPLV�ZDV�FRYHUHG�ZLWK�VLOLFHRXV�OD\HU�

LQWHUVSHUVHG�ZLWK�IHZ�VWRPDWD�FHOOV��7KH�FRUWH[�

RU�NQRZQ�DV�SHULSKHUDO�DUHD�FRQVLVWHG�RI �ÀEHU�

EDQGV��XQGHYHORSHG�YDVFXODU�EXQGOHV�HPEHGGHG�

LQ� SDUHQFK\PD� FHOOV� RI � YDU\LQJ� VKDSHV� DQG�

VL]HV� VWUXFWXUHG� ULQJ�OLNH� LQ� WKH� RXWHU� SDUW��

<HOORZ�FDS�ZKLFK�FRYHUV�WKH�WRS�SDUW�RI �RXWHU�

YDVFXODU�EXQGOH�LV�IRXQG�LQ�RSRQ��Plectocomiopsis 

JHPLQLÁRUD� �*ULII��� %HFFDUL�� �)LJXUH� �E�� DQG�

XGDQJ��.RUWKDOVLD�ÁDJHODULV�0LTXHO���)LJXUH���E��

7KH� FHQWUDO� F\OLQGHU� RI � DOO� VSHFLHV� ZDV�

)LJXUH����$QDWRPLFDO�VWUXFWXUH�RI �WXQJJDO�UDWWDQ�VWHP��Calamus laevigatus 0DUWLXV��

5HPDUNV���D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��VFDOH�����

�P��G��/DWHUDO�VHFWLRQ��VFDOH������P���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�����������������������������������,661������������(�,661�����������
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JHQHUDOO\� FRPSRVHG� RI � YDVFXODU� EXQGOHV� RI �

YDU\LQJ�VL]HV�DQG�VWUXFWXUH�HPEHGGHG�LQ�JURXQG�

SDUHQFK\PD��7KH�YDVFXODU�EXQGOH�FRQVLVWHG�RI �

FRQGXFWLQJ� WLVVXH� �[\OHP� DQG� SKORHP��� ZKLFK�

ZDV�VXUURXQGHG�E\�ÀEHU�VKHDWK�DQG�SDUHQFK\PD��

7KH�[\OHP�ZDV�PRVWO\�FRPSRVHG�RI �RQH�ODUJH�

PHWD[\OHP�YHVVHO�DQG�D�FOXVWHU�RI �SURWR[\OHP�

YHVVHOV�� ,Q� VRPH� VSHFLHV� LQYHVWLJDWHG�� W\ORVHV�

OLNH� ZDV� IRXQG� LQ� IHZ� PHWD[\OHP�YHVVHOV��

7KH� SKORHP� FRQVLVWHG� RI � GLIIHUHQW� QXPEHU�

RI � VLHYH� WXEHV�ZLWK� FRPSDQLRQ� FHOOV��*URXQG�

SDUHQFK\PD�FHOOV�DUH�URXQG�WR�RYDO�ZLWK�YDU\LQJ�

VL]HV�� W\SH�$� DQG�%�� DV� VKRZQ� LQ� ORQJLWXGLQDO�

VHFWLRQ�DSSHDU� OLNH� ¶VWDFNV�RI �FRLQV·��7HQWDWLYH�

LGHQWLÀFDWLRQ� NH\� WR� UDWWDQ� VSHFLHV� RULJLQDWHG�

IURP�-DPEL�LV�VKRZQ�EHORZ�

7HQWDWLYH�LGHQWLÀFDWLRQ�NH\�WR�UDWWDQ�VSHFLHV�

DERYH� KDV� EHHQ� GHYHORSHG� IRU� QLQH� VSHFLHV�

LQYHVWLJDWHG�IURP�-DPEL�DUHD��WKHQ�WKH�NH\�VKRXOG�

EH�GHYHORSHG� IRU� IXUWKHU� JHQHUD� LGHQWLÀFDWLRQ�

DPRQJ�UDWWDQ�VSHFLHV�LQ�,QGRQHVLD�

IV. CONCLUSION

1LQH� UDWWDQ� VSHFLHV� RULJLQDWHG� IURP� -DPEL�

ZHUH� DQDWRPLFDOO\� GHVFULEHG� IRU� VSHFLHV�

LGHQWLÀFDWLRQ� SXUSRVHV�� 7KH� DQDWRPLFDO�

SURSHUWLHV� FRXOG� EHFRPH� D� GLDJQRVWLF�

FKDUDFWHULVWLF� IRU� UDWWDQ� VSHFLHV� LGHQWLÀFDWLRQ�

DQG�VSHFLÀF�FKDUDFWHULVWLF�KDV�EHHQ�GHYHORSHG�

IRU�NH\�VSHFLHV�GHWHUPLQDWLRQ��9DVFXODU�EXQGOHV�

LQ� WKH� RXWHU� SDUW� RI � WKH� VWHP� RI � RSRQ� DQG�

XGDQJ� UDWWDQV� DUH� \HOORZ�FDSSHG�� :LGWK� DQG�

OHQJWK� UDWLR� RI � YDVFXODU� EXQGOH� LQ� WKH� RXWHU�

SDUW�LV�OHVV�WKDQ����RYDO�VKDSH�ZDV�IRXQG�LQ�VLMDX�

UDWWDQ��ZKLOH�HORQJDWHG�VKDSH�ZLWK�WKH�UDWLR�OHVV�

WKDQ� ��ZDV� IRXQG� LQ� EXUXN� DWL�� )LEHU� EXQGOHV�

)LJXUH�����$QDWRPLFDO�VWUXFWXUH�RI �XGDQJ�UDWWDQ�VWHP��.RUWKDOVLD�ÁDJHODULV�0LTXHO�

5HPDUNV��D��6WHP�FURVV�VHFWLRQ��VFDOH�������P��E��6WHP�FURVV�VHFWLRQ��VFDOH������P��F��6LQJOH�YDVFXODU�EXQGOH��VFDOH�����

�P���G��/DWHUDO�VHFWLRQ��VFDOH������P

$QDWRPLFDO�3URSHUWLHV�RI �1LQH�,QGLJHQRXV�5DWWDQ�6SHFLHV�RI �-DPEL��,QGRQHVLD��������������������������������������.ULVGLDQWR��-DVQL�DQG�7XWLDQD�



VHSDUDWHG� IURP� YHVVHOV� DUH� IRXQG� LQ� FHQWUDO�

JURXQG�SDUHQF\PDWRXV�WLVVXH�RI �UDWWDQ�WXQJJDO��

,Q�WKH�SHULSKHUDO�DUHD��ÀEHU�EXQGOHV�IRUPV�RQH�

RU� WZR� OLQHV�ZLWK�QR�VSHFLÀF�SDWWHUQ�IRXQG� LQ�

SDNX� UDWWDQ�� ZKLOH� ÀEHU� EXQGOHV� LQ� RQH� OLQH�

ZLWK� DOWHUQDWH� SDWWHUQ� IRXQG� LQ� GXGXN� UDWWDQ��

6LQJOH�UHVLQ�FDQDOV�DUH�IRXQG�ERWK�LQ�FHQWHU�SDUW�

DQG�SHULSKHUDO�DUHD�LV�IRXQG�LQ�EDWX�UDWWDQ�DQG�

PRVWO\� VLQJOH�� 5HVLQ� FDQDOV� DUH� IRXQG� LQ� SDLU�

DW� JHWDK� UDWWDQ� VWHP�� 7HQWDWLYH� LGHQWLÀFDWLRQ�

NH\� WR� UDWWDQ� VSHFLHV� KDV� EHHQ� GHYHORSHG� IRU�

QLQH� VSHFLHV� LQYHVWLJDWHG�� WKHQ� WKH� NH\� VKRXOG�

EH�GHYHORSHG� IRU� IXUWKHU� JHQHUD� LGHQWLÀFDWLRQ�

DPRQJ�UDWWDQ�VSHFLHV�LQ�,QGRQHVLD���
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