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SITE INDEX PREDICTION OF SMALLHOLDER PLANTATIONS OF 

KAYU BAWANG (Disoxylum mollissimum Blume) 

IN BENGKULU PROVINCE

+HQJNL�6LDKDDQ* and $JXV�6XPDGL
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6,7(�,1'(;�35(',&7,21�2)�60$//+2/'(5�3/$17$7,216�2)�.$<8�%$:$1*��Disoxylum 
mollissimum�%OXPH��,1�%(1*.8/8�3529,1&(��.D\X�EDZDQJ��Dysoxylum mollissimum�%OXPH��KDV�EHHQ�
SODQWHG�DOPRVW� LQ�DOO�GLVWULFWV�RI �%HQJNXOX�3URYLQFH��,QGRQHVLD��EXW�\HW�QR�VWXG\�KDV�EHHQ�FRQGXFWHG�WR�
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KHLJKW�JURZWK�RI �Dysoxylum mollissimum�%OXPH�LQ�%HQJNXOX�3URYLQFH�ZDV�WKH�6FKXPDFKHU�PRGHO�H[SUHVVHG�
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$YHUDJH�3HUFHQWDJH�'LIIHUHQFH��$3'�� ��������7KH�UHOHYDQW�VLWH�HTXDWLRQ�IRU�WKLV�VSHFLHV�GHULYHG�IURP�
WKH�GRPLQDQW�KHLJKW�JURZWK�PRGHO�ZDV���/Q�6L� �/Q�+��²��������������$��IRU�DQ�LQGH[�DJH�RI ����\HDUV��
%DVHG�RQ�WKLV�HTXDWLRQ��WKH�VLWHV�ZHUH�FODVVLÀHG�LQWR���FODVVHV�KDYLQJ�DQ�HTXDO�UDQJH�RI ���P�L�H��6,������P��
���P���6,������P�����P���6,�������P�����P���6,������P��DQG�6,������P��IRU�VLWH�FODVVHV�,��,,��,,,��,9��DQG�9�
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RQ�WKH�XSODQG�DUHDV�ZLWK�DQ�DOWLWXGH�RI �!�����P�DERYH�VHD�OHYHO�RQ�DQGRVRO�VRLO�W\SH��$GYHUVHO\��WKH�EHVW�VLWH�

�VLWH�FODVV�9��ZDV�IRXQG�DW�ORZODQG�DUHDV�ZLWK�DQ�DOWLWXGH�RI �������P�DERYH�VHD�OHYHO�DQG�RQ�XOWLVRO�VRLO�W\SH�

.H\ZRUGV��Dysoxylum mollissimum, VPDOOKROGHU�SODQWDWLRQ��JURZWK��DQG�VLWH�LQGH[

PENDUGAAN KUALITAS TEMPAT TUMBUH PADA HUTAN RAKYAT KAYU BAWAN (Disoxylum 
mollissimum Blume) SKALA KECIL DI PROVINSI BENGKULU. Kayu bawang (Dysoxylum mollissimum Blume) 
telah ditanam pada hampir semua kabupaten di Provinsi Bengkulu, Indonesia, tetapi belum ada penelitian yang dilakukan 
untuk pendugaan kualitas tempat tumbuh jenis ini. Tulisan ini mempelajari kualitas tempat tumbuh penanaman kayu 
bawang skala kecil dengan membangun 32 petak ukur permanen yang terdistribusi pada 6 kabupaten di Provinsi Bengkulu 
dan diukur secara periodik dari tahun 2006 – 2012.  Kualitas tempat tumbuh ditentukan dengan metode phytocentric 
menggunakan peninggi tegakan sebagai indikator. Hasil penelitian menunjukkan bahwa model yang akurat untuk menduga 
pertumbuhan peninggi kayu bawang adalah model Schumacer dengan persamaan Ln Ho = (3,06 + ai) – 2,05/A (R2 
= 96,5%, AMRES = 0,82 dan APD =5,03%). Persamaan kualitas tempat tumbuh, yang diformulasikan dari model 
pertumbuhan peninggi adalah Ln Si = Ln H0 – 2,05 (1/12-1/A) dengan umur indeks 12 tahun. Berdasarkan persamaan 
LQL��WHPSDW�WXPEXK�ND\X�EDZDQJ�GLNODVLÀNDVLNDQ�NH�GDODP���NHODV�GHQJDQ�LQWHUYDO�NHODV���P��\DLWX�6,������P�����P�

��6,������P�����P���6,�������P�����P���6,������P��DQG�6,������XQWXN�NHODV�WDSDN�,��,,��,,,��,9��GDQ�9�\DQJ�

VHFDUD�EHUWXUXW�WXUXW�PHUHSUHVHQWDVLNDQ��SURGXNWLÀWDV�SDOLQJ�UHQGDK�KLQJJD�\DQJ�WHUWLQJJL��.XDOLWDV�WHPSDW�WXPEXK�,�\DQJ�

mempunyai kualitas terendah umumnya ditemukan pada dataran tinggi dengan ketinggian > 850 m dpl dengan jenis tanah 
DQGRVRO��VHEDOLNQ\D�NXDOLWDV�WDQDK�9��NXDOLWDV�WHUEDLN��GLMXPSDL�SDGD�GDWDUDQ�UHQGDK�GHQJDQ�NHWLQJJLDQ�WHPSDW�������P�

dpl yang berasal dari jenis tanah ultisol.

Kata kunci: Dysoxylum mollissimum, penanaman skala kecil, pertumbuhan, dan indeks tapak 
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I. INTRODUCTION

.D\X�EDZDQJ��Disoxylum mollissimum�%OXPH��
LV�D� ORFDO� WUHH�VSHFLHV�RI �0HOLDFHDH�IDPLO\�DQG�
JURZ�QDWXUDOO\�LQ�%HQJNXOX�3URYLQFH�HVSHFLDOO\�
LQ� 1RUWK� %HQJNXOX� 'LVWULFW�� 6LQFH� ������ LW�
KDV� EHHQ� SODQWHG� E\� VPDOOKROGHU� IDUPHUV� LQ�
%HQJNXOX�3URYLQFH� DV� D� WLPEHU� WUHH��7KLV� WUHH�
VSHFLHV� FDQ� JURZ� ZHOO� LQ� YDULRXV� VLWHV� DQG�
FOLPDWLF� FRQGLWLRQV�� ,W� LV� ZHOO� DGDSWHG� WR� D�
ZLGH� UDQJH�RI � UDLQIDOO�� IURP����� WR������PP�
year��� DQG� DOWLWXGH� IURP� �� WR� ����� P� DERYH�
VHD� OHYHO� �)RUHVW�'LVWULFW� RI � %HQJNXOX�� �������
)DUPHUV�XVH�ND\X�EDZDQJ�DV�D�WLPEHU�VRXUFH�IRU�
FRQVWUXFWLRQ�PDWHULDO�DQG�IXUQLWXUH�
6PDOOKROGHU� SODQWDWLRQV� KDYH� VSHFLÀF�

FKDUDFWHULVWLFV� UHÁHFWLQJ� YDULRXV� VLWH�
PDQDJHPHQW� SUDFWLFHV�� 7KH� WUHH� LV� JURZQ�
XVXDOO\� LQ� D� VPDOO� VFDOH� SODQWDWLRQ� FRPSULVLQJ�
RI �D�IHZ�KXQGUHG�WUHHV�SHU�KRXVHKROG��9DQFOD\��
%D\QHV��	�&HGDUQRQ���������'HVSLWH�JURZQ�LQ�
VPDOO�VFDOH�SODQWDWLRQV��ND\X�EDZDQJ�KDV�JURZQ�
DOPRVW� LQ� DOO� GLVWULFWV� RI � %HQJNXOX� 3URYLQFH��
7KH� IDUPHUV� XVXDOO\� JURZ� ND\X� EDZDQJ� LQ�
DJURIRUHVWU\� V\VWHP�ZLWK� FRIIHH� DQG�RU� FDFDR�
�6LDKDDQ�� 6XKHQGDQJ�� 5XVRORQR�� 	� 6XPDGL���
������ DV� VKRZQ� LQ� )LJXUH� ��� 6LOYLFXOWXUDO�
SUDFWLFHV� DSSOLHG� IRU� ND\X� EDZDQJ� SODQWDWLRQV�
YDU\� FRQVLGHUDEO\� DPRQJ� WKH� IDUPHUV�� VXFK�DV�
VWDQG� GHQVLW\� �VSDFLQJ��� WHQGLQJ�� DQG� WKLQQLQJ�
UHJLPHV��6WDQG�GHQVLW\�YDULHG�IURP�����WR������
stems ha����6LDKDDQ�HW�DO����������
$OWKRXJK� ND\X� EDZDQJ� KDV� EHHQ� SODQWHG�

DOPRVW� LQ� DOO� GLVWULFWV� RI � %HQJNXOX� 3URYLQFH��
UHVHDUFK� UHJDUGLQJ� VLWH� TXDOLW\� DQG� LWV�
GLVWULEXWLRQ� LV� YHU\� OLPLWHG�� 7KH� HIIHFWLYH�
PDQDJHPHQW� RI � IRUHVW� SODQWDWLRQV� FDQ� EH�
KLQGHUHG�LI �LQIRUPDWLRQ�RQ�JURZWK�DQG�\LHOG�RI �
WKH�WUHH�SODQWDWLRQV�LV�OLPLWHG��.ULVQDZDWL���������
5HVHDUFK�RQ�JURZWK�DQG�\LHOG�RI �ND\X�EDZDQJ�
KDV�EHHQ�FRQGXFWHG�E\�HVWDEOLVKLQJ�SHUPDQHQW�
VDPSOH� SORWV� �363V�� LQ� %HQJNXOX� 3URYLQFH��
VWDUWLQJ�LQ�������6HYHUDO�SXEOLFDWLRQV�RQ�JURZWK�
DQG�\LHOG�RI �ND\X�EDZDQJ�DUH�DYDLODEOH��LQFOXGLQJ�
JURZWK� RI � PRQRFXOWXUH� SODQWDWLRQV� LQ� 1RUWK�
%HQJNXOX��$SUL\DQWR���������JURZWK�PRGHOV�IRU�
YDULRXV�SODQWLQJ�SDWWHUQV�LQ�%HQJNXOX�3URYLQFH�
�6LDKDDQ�HW�DO��������DQG�WUHH�YROXPH�HVWLPDWLRQ�
PRGHO� �6XPDGL�	�6LDKDDQ���������KRZHYHU�XS�
WR�SUHVHQW�WKHUH�LV�QR�TXDQWLWDWLYH�LQIRUPDWLRQ�
DERXW�LWV�VLWH�TXDOLW\�
6LWH�TXDOLW\�FDQ�EH�GHÀQHG�DV�WKH�SRWHQWLDO�RI �

D�VLWH�WR�SURGXFH�WLPEHU�RU�IRUHVW�ELRPDVV�IRU�D�
SDUWLFXODU�WUHH�VSHFLHV�DQG�IRUHVW�W\SH��&OXWWHU��
3LHQDU�� %ULVWHU�� 	� %DLOH\�� ������ 6NRYVJDDUG�
	�9DQFOD\�� ������� &RQFHSWXDOO\�� VLWH� TXDOLW\� LV�
FRQVLGHUHG�DV�DQ�LQKHUHQW�SURSHUW\�RI �SORWV�RI �
ODQG��ZKHWKHU�RU�QRW� WUHHV�DUH�EHLQJ�JURZQ�DW�
WKH�WLPH�RI �LQWHUHVW��%HDXOLHX��5DXOLHU��3UHJHQW��
	� %RXVTXHW�� ������� 6LWH� TXDOLW\� LV� FRPPRQO\�
H[SUHVVHG� E\� WKH� VLWH� LQGH[�� GHÀQHG� DV� WKH�
GRPLQDQW�KHLJKW�RI �D�VWDQG�DW�D�UHIHUHQFH�DJH�
�$YHU\�	�%XUNKDUW���������'RPLQDQW�KHLJKW�LV�D�
JRRG�LQGLFDWRU�RI �VLWH�TXDOLW\�RI �D�SDUWLFXODU�VLWH�
EHFDXVH� LW� DOPRVW� HQWLUHO\� LQVHQVLWLYH� WR� VWDQG�

)LJXUH�����$JURIRUHVWU\�ND\X�EDZDQJ���FRIIHH��OHIW��DQG�ND\X�EDZDQJ���FDFDR��ULJKW��VPDOOKROGHU�
SODQWDWLRQV�RI �ND\X�EDZDQJ�LQ�%HQJNXOX�3URYLQFH
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GHQVLW\�DQG�WKLQQLQJ�UHJLPHV��$OGHU����������,Q�
RUGHU�WR�IDFLOLWDWH�WKH�DSSOLFDWLRQ�RI �VLWH�LQGH[�
PRGHO� WR� D� EURDGHU� UDQJH� RI � VLWXDWLRQ�� VRPH�
UHVHDUFKHU� LQFRUSRUDWHG� FOLPDWLF�� HGDSKLF��
DQG� SK\VLRJUDSKLFDO� DVSHFWV� LQ� WKH� PRGHO�
GHYHORSPHQW��2YLGHR��7RPH��%UDYR��0RQWHUR��
	�GHO�5LR�� ������%HXOLHX� HW� DO��� ������.KRXUL���
$OYDUH]�� /RSH]�� 3UHQGHV�� 	� 2EUHJRQ�� ������
6KDUPD��%UXQQHU��	�(LG�� ������ DQG� 6FROIRUR��
0DHVWL��)LOKR��GH�0HOOR��GH�2OLYHLUD��	�GH�$VVLV��
������
,QIRUPDWLRQ�RQ�VLWH�TXDOLW\� LV�DQ�LPSRUWDQW�

SUHUHTXLVLWH� IRU� IRUHVW� PDQDJHPHQW� SODQQLQJ�
�6KDUPD� HW� DO��� ������� )RU� ND\X� EDZDQJ� WUHH�
VSHFLHV�� WKLV� LQIRUPDWLRQ� LV� UHTXLUHG� E\� WKH�
JRYHUQPHQW� �'LVWULFW� )RUHVWU\� $JHQF\���
the farmers and the other relevant forestry 

VWDNHKROGHUV�� 7KH� JRYHUQPHQW� XVH� WKH�
LQIRUPDWLRQ� RI � VLWH� TXDOLW\� WR� VHOHFW� WKH� VLWH�
ZKHUH� SODQWDWLRQV� ZLOO� EH� HVWDEOLVKHG�� ZKLOH�
WKH� IDUPHU� RU� ODQGRZQHU� XVH� LW� WR� LPSOHPHQW�
WKH� RSWLPXP� PDQDJHPHQW� SODQQLQJ� XQGHU�
FHUWDLQ� FRQGLWLRQV� RI � GHPDQG�� SURGXFWLYLW\��
FRVW�RI �VLOYLFXOWXUH�DQG�KDUYHVWLQJ��6FROIRUR�HW�
DO��� ������� 7KLV� SDSHU� GHVFULEHV� TXDQWLÀFDWLRQ�
RI � VLWH� TXDOLW\� RI � VPDOOKROGHU� SODQWDWLRQV� RI �
ND\X� EDZDQJ� LQ�%HQJNXOX�3URYLQFH� WR� ÀOO� WKH�

LQIRUPDWLRQ� JDS� FRQFHUQLQJ� JURZWK� RI � WKLV�
VSHFLHV�� &OLPDWLF� DQG� HGDSKLF� FRQGLWLRQV� DUH�
GHVFULEHG�IRU�HDFK�VLWH�FODVV�LQ�RUGHU�WR�LQFUHDVH�
LWV�DSSOLFDWLRQ�IRU�PDQDJHPHQW�SODQQLQJ�RI �WKLV�
WUHH�VSHFLHV�

II. MATERIAL AND METHOD

A. Data Description

5HVHDUFK�ZDV�FRQGXFWHG�IURP������WR������
RQ�VPDOOKROGHU�SODQWDWLRQV�RI �ND\X�EDZDQJ�E\�
HVWDEOLVKLQJ����SHUPDQHQW�VDPSOH�SORWV��363V��
LQ�D�VTXDUH�VKDSH�RI ����P�[����P���GLVWULEXWHG�
RYHU� VL[� GLVWULFWV� RI � %HQJNXOX� 3URYLQFH�� 7KH�
363V�ZHUH�ORFDWHG�LQ�1RUWK�%HQJNXOX�����363V���
&HQWUDO�%HQJNXOX� ���363V���5HMDQJ�/HERQJ� ���
363V��� .HSDKLDQJ� ��� 363��� 6HOXPD� ��� 363V���
DQG�6RXWK�%HQJNXOX����363V��'LVWULFWV��7DEOH����
)LJXUH�����$OPRVW�DOO�SORWV�ZHUH�LQLWLDOO\�SODQWHG�
LQ�DJURIRUHVWU\�V\VWHP�ZLWK�FRIIHH��2QO\���SORWV�
LQ� 7DODQJ� ,9�� &HQWUDO� %HQJNXOX� DQG� �� SORW� LQ�
.DPSXQJ�'HOLPD��5HMDQJ�/HERQJ�ZHUH� LQ� DQ�
DJURIRUHVWU\�V\VWHP�ZLWK�FDFDR�
3HUPDQHQW�VDPSOH�SORWV�ZHUH�HVWDEOLVKHG�E\�

VHOHFWLQJ� VPDOOKROGHU� SODQWDWLRQV� ZLWK� UHODWLYH�
HTXDO� IUHTXHQF\� RI � YDULRXV� VLWH� TXDOLW\�� VWDQG�
GHQVLW\� DQG� DJH� FODVV��%DVHG�RQ� WKHVH� FULWHULD��
363V� ZHUH� HVWDEOLVKHG� RQ� VLWHV� ZLWK� DOWLWXGH�

��

)LJXUH� ��� 0DS� RI � SHUPDQHQW� VDPSOH� SORWV� �363V�� IRU� VLWH� TXDQWLÀFDWLRQ� RI � ND\X� EDZDQJ� LQ���
%HQJNXOX�3URYLQFH

6LWH�,QGH[�3UHGLFWLRQ�RI �6PDOOKROGHU�3ODQWDWLRQV�RI �.D\X�%DZDQJ������������������������������������������+HQJNL�6LDKDDQ�	�$JXV�6XPDGL�
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UDQJLQJ�IURP���WR�����P�DERYH�VHD�OHYHO��UDLQIDOO�
IURP������WR������PP�\HDU��VWDQG�GHQVLW\�IURP�
����WR������WUHHV�KD��DQG�VWDQG�DJH�UDQJHG�IURP�
��WR����\HDUV��'DWD�IURP����363V�FRQVLVWHG�RI �
����PHDVXUHPHQWV�ZKLFK�ZHUH�GLYLGHG�LQWR�WZR�
SDUWV� IRU�ÀWWLQJ�DQG�YDOLGDWLRQ�PRGHOV��)LWWLQJ�
PRGHO� XVHG� GDWD� IURP� ��� 363V� FRQVLVWLQJ� RI �
����PHDVXUHPHQWV�DQG�WKH�UHPDLQLQJ�����363V�
���� PHDVXUHPHQWV�� ZHUH� XVHG� IRU� YDOLGDWLRQ��
6WDWLVWLFDO�GHVFULSWLRQ�RI �ÀWWLQJ� DQG�YDOLGDWLRQ�
GDWD� UHJDUGLQJ� GRPLQDQW� KHLJKW� LV� VKRZQ� LQ�
7DEOH� ��� � (DFK� 363� ZDV� JHQHUDOO\� PHDVXUHG�
SHULRGLFDOO\�RQFH�D�\HDU�IURP������WR������VR�
HDFK�SORW�ZDV�PHDVXUHG�VHYHQ�WLPHV�EXW�VHYHUDO�
363V�ZHUH�FXW�GXULQJ�WKH�PHDVXUHPHQW�SHULRG�

B. Soil Sampling and Climatic Data 

Collection

6RLO� VDPSOHV�ZHUH�FROOHFWHG�IURP�HDFK�SORW�
XVLQJ� WZR� PHWKRGV�� 7KH� ÀUVW� PHWKRG� ZDV�
FROOHFWLQJ�VRLO� VDPSOHV� IURP�IRXU� VLGHV�RI � WKH�
VRLO�SURÀOHV�DW�D�GHSWK�RI ������FP�DQG�������
FP�� 7KH� VDPSOHV� IURP� WKH� VDPH� GHSWK� ZHUH�
SRROHG�DV�D�FRPSRVLWH�VDPSOH�IURP�HDFK�SORW��
7KH�VHFRQG�PHWKRG�ZDV�FROOHFWLQJ�VRLO�VDPSOHV�
E\� XVLQJ� D� ULQJ� VDPSOH� DW� WKH� VDPH� GHSWK� DV�
WKH� ÀUVW� PHWKRG�� 7KH� SURSHUWLHV� RI � WKH� VRLO�
VDPSOHV� ZHUH� DQDO\]HG� LQ� WKH� VRLO� ODERUDWRU\��
7KH�VDPSOHV�FROOHFWHG�E\�WKH�ÀUVW�PHWKRG�ZHUH�
DQDO\]HG� WR� JHW� LQIRUPDWLRQ� RQ� WH[WXUH�� S+��
RUJDQLF�PDWWHU��QXWULHQW� FRQWHQW� �1��3��.��&D��

7DEOH����/LVW�RI �363V�ORFDWLRQV�IRU�.D\X�EDZDQJ�6LWH�4XDQWLÀFDWLRQ�LQ�%HQJNXOX�3URYLQFH

No. District Village (number of  plot) Geographycal coordinate Altitude(m)

�� North 
%HQJNXOX

6DZDQJ�/HEDU���� ���o���·���µ�(����o��·��µ�6 �����

'XVXQ�&XUXS���� ���o���·���µ�(����o��·��µ�6 �����

*HQWLQJ�3HUDQJNDS���� ���o���·���µ�(����o��·��µ�6 �����

3DGDQJ�6HSDQ���� ���o���·���µ�(����o��·��µ�6 ��

3DJDU�%DQ\X���� ���o���·���µ�(����o��·��µ�6 ���

�� &HQWUDO
%HQJNXOX

3DVDU�3HGDWL���� ���o��·��µ(����o��·��µ�6 ��

3HNLN�1\DULQJ���� ���o���·���µ�(����o��·��µ�6 �

7DODQJ�%RVHQJ���� ���������o(����������o6 ��

'XVXQ�%DUX���� ���������o(����������o6 ��

7DODQJ�(PSDW���� ���������o(����������o6 ��

�� 6RXWK
%HQJNXOX

%DWX�$PSDU���� ���������o(����������o6 ���

/XEXN�/DGXQJ���� ���������o�(����������o6 ��

3DJDU�'HZD���� ���o��·��µ�(���o��·��µ�6 ��

�� 6HOXPD %DNDO�'DODP���� ���������o(����������o6 ��

7DED���� ���������o(����������o6 ��

%DEDWDQ���� ���������o (����������o 6 �

�� .HSDKLDQJ /XEXN�6DXQJ���� ���������o�(����������o�6 ���

�� 5HMDQJ�
/HERQJ

%DQGXQJ�0DUJD���� ���������o (����������o�6 �������

3DO�9,,,���� ���������o(����������o6 ���

.S��'HOLPD���� ����������o(����������o 6 ���

3HODOR���� ���������o�(����������o6 ���

%HULQJLQ�,,,���� ���������o (����������o�6 ���

5HPDUN��0DS�RI �WKHVH�JHRJUDSKLFDO�FRRUGLQDWHV�LV�SUHVHQWHG�LQ�)LJXUH��
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0J���DQG�FDWLRQ�H[FKDQJH�FDSDFLW\��7KH�VDPSOHV�
FROOHFWHG�E\�WKH�VHFRQG�PHWKRG�ZHUH�DQDO\]HG�
WR�JHW��LQIRUPDWLRQ�RQ�EXON�GHQVLW\��5DLQIDOO�GDWD�
ZHUH�FROOHFWHG�IURP�WKH�,QGRQHVLDQ�$JHQF\�IRU�
0HWHRURORJ\��&OLPDWRORJ\�DQG�*HRSK\VLFV�

C. Procedure for Developing Site Index 

Model

6LWH� LQGH[� PRGHO� ZDV� GHYHORSHG� E\�
HVWDEOLVKLQJ�D�����P�[�����P�363��'RPLQDQW�
KHLJKW� LV� GHÀQHG� DV� WKH� DYHUDJH� RI � WKH� ����
KLJKHVW� WUHHV� RU� WKH� DYHUDJH� KHLJKW� RI � WKH�
���� ODUJHVW�'%+� WUHHV�SHU�KHFWDUH��7KH� ODWWHU�
GHÀQLWLRQ�KDV�EHHQ�XVHG�E\�.ULVQDZDWL��:DQJ��
$GHV��DQG�:LOG� ������� WR�PRGHO�VLWH� LQGH[�RI �

$FDFLD�PDQJLXP�SODQWDWLRQV�LQ�6RXWK�6XPDWUD��
'XH�WR�WKH�VPDOO�DUHD�RI �VPDOOKROGHU�SODQWDWLRQV�
RI �ND\X�EDZDQJ�LQ�WKH�VWXG\�VLWHV��TXDQWLÀFDWLRQ�
RI �VLWH�TXDOLW\�RI �ND\X�EDZDQJ�ZDV�FRQGXFWHG�
WKURXJK�HVWDEOLVKLQJ�VTXDUH�363V�RI ����P�[����
P��)RU�HDFK�363��KHLJKWV�RI � WKH����GRPLQDQW�

WUHHV�ZHUH�PHDVXUHG�ZLWK�D�ODVHU�GHQGURPHWHU��

7KH� DYHUDJH� KHJKW� RI � WKH� ��� GRPLQDQW� WUHHV�

ZDV� XVHG� DV� GRPLQDQW� KHLJKW� �+R�� DQG� DV� DQ�

LQGLFDWRU�RI �WKH�VLWH�TXDOLW\�

6LWH�TXDOLW\�LV�H[SUHVVHG�LQ�DQ�HTXDWLRQ�DV�D�

UHODWLRQVKLS�RI �GRPLQDQW�KHLJKW�RYHU�VWDQG�DJH��

7KH�VLWH� LQGH[�HTXDWLRQ�ZDV�GHYHORSHG�E\�WKH�

JXLGH�FXUYH�PHWKRG��7KH�JXLGH�FXUYH�PHWKRG��
LV� XVHG� WR� JHQHUDWH� D� VHW� RI � DQDPRUSKLF� VLWH�

��

7DEOH����6WDWLVWLF�GHVFULSWLRQ�RI �ÀWWLQJ�DQG�YDOLGDWLRQ�GDWD�PRGHOV�IRU�GRPLQDQW�KHLJKW�JURZWK��RI �
ND\X�EDZDQJ�LQ�%HQJNXOX�3URYLQFH

Age
(year)

Fitting data Validation data

n
Mean
(m)

SD
(m)

Min
(m)

Max
(m)

n
Mean
(m)

SD
(m)

Min
(m)

Max
(m)
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� � ����� ���� ��� ���� � ����� ���� ���� ����

� � ����� ���� ���� ���� � ����� ���� ���� ����

� �� ����� ���� ���� ���� � ����� ���� ���� ����

� �� ����� ���� ���� ���� � ����� ���� ���� ����

�� �� ����� ���� ���� ���� � ����� ���� ���� ����

�� �� ����� ���� ���� ���� � ����� ���� ���� ����

�� � ����� ���� ���� ���� � ����� ���� ���� ����

�� � ����� ���� ���� ����

7RWDO ��� ��

7DEOH����6WDWLVWLF�GHVFULSWLRQ�RI �ÀWWLQJ�DQG�YDOLGDWLRQ�GDWD�PRGHOV�IRU�GRPLQDQW�KHLJKW�JURZWK��RI �
ND\X�EDZDQJ�LQ�%HQJNXOX�3URYLQFH

Equation a
0

b R2 (%) AMRES APD (%)

/Q�+
�
� ����������D

i
��²������$ ���� ����� ���� ���� ����

+
�
� ���������D

i
���������OQ�$ ���� ���� ���� ���� �����
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LQGH[� FXUYHV�� 7ZR� QRQ� OLQHDU� PRGHOV� ZHUH�
VHOHFWHG� DV� FDQGLGDWHV� IRU� WKH� EDVH� HTXDWLRQ��
7KHVH� ZHUH� WKH� 6FKXPDFKHU� PRGHO� �XVHG� E\�
$OGHU�� ������ DQG� WKH� PRGHO� XVHG� E\� $YHU\�
DQG� %XUNKDUW� �������� 7KHVH� WZR� PRGHOV� DQG�
its derivative models were commonly used to 

PRGHO�VLWH�LQGH[�IRU�VRPH�IRUHVW�SODQWations in 

,QGRQHVLD��H�J��+DUEDJXQJ���������3XVSDVDUL�	�

$FKPDG��������IRU�Acacia mangium�DQG�'DUZR��

6XKHQGDQJ�� -D\D�� DQG� 3XUQRPR� ������� IRU�

(XFDO\SWXV��7KH�WZR�PRGHOV�DUH��

:KHUH�

+R�  � GRPLQDQW� KHLJKW� �P��� � $�  � VWDQG� DJH�
�\HDU���D��DQG�E� �FRHIÀFLHQWV
'DWD� IURP� HDFK� 363� ZHUH� DQDO\]HG� E\�

DSSO\LQJ� D� QHVWHG� UHJUHVVLRQ� WR� GLIIHUHQWLDWH�
WKH� VLWH� TXDOLW\� GLIIHUHQFH� RI � HDFK� SORW�� 7KH�
GLIIHUHQFH� RI � VLWH� TXDOLW\� EHWZHHQ� SORWV� LV�
H[SUHVVHG� E\� GLIIHUHQW� LQWHUFHSW� DV� VKRZQ� LQ�
HTXDWLRQ���DQG���DV�

:KHUH�
$� �VWDQG�DJH��\HDU���D� �LQWHUFHSW�IRU�SORW����
DL �GLIIHUHQWLDO� LQWHUFHSW�IRU� WKH�L�SORW�� �L� ����
��«���
6LWH� TXDOLW\� LQGH[� LV� WKH� GRPLQDQW� KHLJKW� DW� D�
UHIHUHQFH� DJH� FDOOHG� WKH� LQGH[� DJH�� )RU� ND\X�
EDZDQJ��DQ�LQGH[�DJH�RI ����\HDU�ZDV�VHOHFWHG��
ZKLFK� LV�DSSUR[LPDWHO\� LWV�URWDWLRQ�DJH��,I � WKH�
DJH�RI �D�VWDQG�LV�EHORZ�WKH�UHIHUHQFH�DJH��VLWH�
LQGH[�LV�HVWLPDWHG�E\�WKH�IROORZLQJ�HTXDWLRQ�

:KHUH�
6,� �VLWH�LQGH[��+R� �GRPLQDQW�KHLJKW��P���$� �
VWDQG�DJH��\HDU���DQG�$L� �LQGH[�DJH

D. Model Evaluation

%HVLGHV�ELRORJLFDO�RU�ORJLFDO�FRQVLGHUDWLRQ�RI �
ND\X�EDZDQJ·V�KHLJKW�JURZWK��PRGHO�HYDOXDWLRQ�
ZDV� FRQGXFWHG� EDVHG� RQ� ERWK�PRGHO·V� ÀWWLQJ�
DQG� YDOLGDWLRQ� VWDWLVWLFV�� 7KHUH� DUH� VHYHUDO�

VWDWLVWLFDO� ÀWWLQJ� PRGHOV� ZKLFK� DUH� XVXDOO\�
XVHG� IRU�PRGHO� HYDOXDWLRQ� VXFK�DV� DV\PSWRWLF�
W�VWDWLVWLF��DGMXVWHG�FRHIÀFLHQW�RI �GHWHUPLQDWLRQ�
(R�

DGM
��� URRW� PHDQ� VTXDUH� HUURU�� DQG� UHVLGXDO�

DQDO\VLV� �.ULVQDZDWL�HW�DO����������'DUZR�HW�DO��
�������XVHG�D�FRHIÀFLHQW�RI �GHWHUPLQDWLRQ��5�) 
DQG�YDULDQFH�DQDO\VLV��)�WHVW���)RU�WKLV�HYDOXDWLRQ�
SXUSRVH��WKH�ÀW�VWDWLVWLF�XVHG�ZDV�WKH�FRHIÀFLHQW�
of  determination (R���� EHFDXVH� HYDOXDWLRQ�
RI � UHJUHVVLRQ�DQDO\VLV�EDVHG�RQ�5�� DV� D� VLQJOH�
criteria has the same result as the evaluation that 

LQFOXGHG�RWKHU�VWDWLVWLFDO�FULWHULD�VLPXOWDQHRXVO\��
,W�FDQ�EH�SURYHQ�WKDW�RWKHU�VWDWLVWLFDO�WHVWV�OLNH�
PHDQ� VTXDUH� HUURU� �06(�� DQG�)�YDOXH� FDQ�EH�
derived from the value of  R��
0RGHO�YDOLGDWLRQ�LV�DLPHG�WR�VHH�LI �WKH�TXDOLW\�

RI �WKH�ÀW�UHÁHFWV�WKH�TXDOLW\�RI �WKH�SUHGLFWLRQV��
6HYHUDO� YDOLGDWLRQ� VWDWLVWLFV� UHFRPPHQGHG� E\�
+XDQJ�� <DQJ�� DQG� :DQJ� ������� DQG� XVHG� E\�
.ULVQDZDWL� HW� DO�� ������� IRU� Acacia mangium 

SODQWDWLRQV�LQ�6RXWK�6XPDWUD�DUH��PHDQ�UHVLGXDO�
�05(6���DEVROXWH�PHDQ�UHVLGXDO��$05(6���URRW�
PHDQ� VTXDUH� HUURU� �506(��� DQG� WKH� DGMXVWHG�
PRGHO�HIÀFLHQF\��0()�DGM���+XVFK�HW�DO���������
UHFRPPHQGHG� DJJUHJDWH� GLIIHUHQFH� �$'�� DQG�
DYHUDJH� SHUFHQWDJH� GHYLDWLRQ� �$3'�� DV� XVHG�
E\�+DUEDJXQJ���������)RU�WKLV�HYDOXDWLRQ��WZR�
YDOLGDWLRQ�VWDWLVWLFV��WKH�PHDQ�UHVLGXDO��05(6��
DQG� WKH� DYHUDJH� SHUFHQWDJH� GHYLDWLRQ� �$3'��
ZHUH� XVHG� DQG� FDOFXODWHG� E\� WKH� IROORZLQJ�
IRUPXOD�

III. RESULT AND DISCUSSION

A. Dominant Height Growth

'RPLQDQW� KHLJKW� JURZWK� PRGHO� ZDV�

GHYHORSHG�EDVHG�RQ����363V�RI �ND\X�EDZDQJ�E\�

DSSO\LQJ�WKH�QHVWHG�UHJUHVVLRQ�PHWKRG��5HVXOWV�

RI �DQDO\VLV�DUH�H[SUHVVHG� LQ�HTXDWLRQV� ����DQG�

����� 7KH� FRHIÀFLHQWV� RI � UHJUHVVLRQ� D��� DL�� DQG�

��

/Q�+R� ��D����DL����E�$�����������������������������������

+R� ��D����DL����E��/Q�$�����������������������������������

/Q�6L� �/Q�+����E����$L���$���������������������������

6,� �+����E��OQ�$L�²�OQ�$������������������������������������
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E�IRU�HDFK�HTXDWLRQ�DUH�VKRZQ�LQ�7DEOH����7KH�

FRHIÀFLHQWV�DL�IRU�PRGHO���UDQJHV�IURP�������WR�

�����DQG�IRU�PRGHO���IURP�������WR�������7DEOH�

���� 7KH� GLIIHUHQFH� RI � FRHIÀFLHQW� DL� � VKRZV�

WKDW�WKHUH�LV�D�GLIIHUHQFH�LQ�VLWH�TXDOLW\�DPRQJ�

WKH�SORWV��7KH� ORZHVW� FRHIÀFLHQW� LQGLFDWHV� WKH�

SRRUHVW�VLWH�TXDOLW\�RI �WKH�SORW�DQG�DGYHUVHO\�WR�

WKH�KLJKHVW�FRHIÀFLHQW�

When the accuracy of  the models was 

FRPSDUHG��ERWK�PRGHOV�SHUIRUPHG�UHDVRQDEO\�

ZHOO� ZLWK� KLJK� FRHIÀFLHQW� RI � GHWHUPLQDWLRQ�

(R�!������+RZHYHU��PRGHO����/Q�+�� ��������

��DL��²������$�� FRPSDUHG� WR�PRGHO� �� �+�� �

������ �� DL�� �� ����� OQ� $�� LV� WKH� EHWWHU� PRGHO�

IRU� GRPLQDQW� KHLJKW� JURZWK� RI � ND\X� EDZDQJ�

EHFDXVH�LW�KDV�WKH�ORZHU�GHYLDWLRQ�ERWK�$05(6�

7DEOH����9DOXH�RI �GLIIHUHQWLDO�FRHIÀFLHQW�DL�DQG�LQWHUFHSW�IRU�WKH�WZR�PRGHOV�RI �ND\X�EDZDQJ�
GRPLQDQW�KHLJKW�JURZWK�LQ�%HQJNXOX�3URYLQFH

No
Plot

Model 1 Model 2

a
0

a
i

a = a
0 + 

a
i

a
0

a
i

a = a
0 + 

a
i
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DQG� $3'� �7DEHO� ���� 0RGHO� �� ZDV� DOVR� XVHG�

E\� 'DUZR� ������� WR� TXDQWLI\� VLWH� TXDOLW\� RI �

(XFDO\SWXV�SODQWDWLRQV� LQ�1RUWK�6XPDWUD��EXW�

���EDVHG�ORJDULWKPV�ZDV�XVHG�LQ�WKH�PRGHO��+H�

XVHG�ERWK�HTXDWLRQV�RI �ORJ�2+� ������²������$�

DQG� ORJ� 6�  � ORJ�2+��� ����� ���$� ²� ����� WR�

SUHGLFW�GRPLQDQW�KHLJKW�JURZWK�DQG�VLWH�LQGH[�

RI � (XFDO\SWXV� LQ� 6RXWK� 6XPDWUD�� 3XVSDVDUL�

DQG�$FKPDG��������DOVR�XVHG�WKH�VDPH�PRGHO�

WR� SUHGLFW� VLWH� LQGH[� IRU� $FDFLD� PDQJLXP� LQ�

5LDX�3URYLQFH��7KH�PRGHO�XVHG�LV�DQDPRUSKLF�

PRGHO� L�H�� ORJ�+� ������²� �����$� DQG� ORJ� 6,�

 �ORJ�+�²���������$�²�������$OO�WKH�UHVXOWV�RI �

WKHVH�VWXGLHV�VKRZHG�WKDW�VLWH�FODVVLÀFDWLRQ�E\�

VWDQG�GRPLQDQW�KHLJKW�JURZWK�KDV�EHFRPH�WKH�

PRVW�FRPPRQ�DQG�VXLWDEOH�SUDFWLFH�IRU�IRUHVW�

SODQWDWLRQV�LQ�,QGRQHVLD��LQFOXGLQJ�VPDOOKROGHU�

SODQWDWLRQV�

,Q� VHOHFWLQJ� WKH�PRVW� DSSURSULDWH�PRGHO�� D�

FRPSURPLVH� EHWZHHQ� ELRORJLFDO� DQG� VWDWLVWLFDO�

)LJXUH����'RPLQDQW�KHLJKW�FXUYH�RI �ND\X�EDZDQJ�DW�%HQJNXOX�3URYLQFH�IRU�VLWH�LQGLFHV�������������
DQG���

7DEOH����7KH�ORFDWLRQ�RI �ÀYH�VLWH�FODVVHV�RI �ND\X�EDZDQJ�VWDQGV�LQ�%HQJNXOX�3URYLQFH

No.
Site 

classes (m)
Plot location (village)

�� ����� %HULQJLQ�,,,�DQG�3HODOR��5HMDQJ�/HERQJ�

�� �����6,����� 3DVDU�3HGDWL��3HNLN�1\DULQJ��'XVXQ�%DUX��&HQWUH�%HQJNXOX���DQG�%DQGXQJ�
0DUJD��5HMDQJ�/HERQJ�

�� ������6,������ 7DODQJ�,9��7DODQJ�%RVHQJ��&HQWUH�%HQJNXOX���6XNDUDMD��7DED��6HOXPD���
.S�'HOLPD��3DO�9,,,��%DQGXQJ�0DUJD��5HMDQJ�/HERQJ���/XEXN�6DXQJ�
�.HSDKLDQJ���6DZDQJ�/HEDU��3DGDQJ�6HSDQ��DQG�*HQWLQJ�3HUDQJNDS�
�1RUWK�%HQJNXOX��

�� ������6,����� /XEXN�/DGXQJ��6RXWK�%HQJNXOX���'XVXQ�&XUXS��*HQWLQJ�3HUDQJNDS��DQG�
3DJDU�%DQ\X��1RUWK�%HQJNXOX�

�� !��� %DWX�$PSDU��3DJDU�'HZD��6RXWK�%HQJNXOX���DQG�%DNDO�'DODP��6HOXPD��
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FRQVLGHUDWLRQV� KDYH� EHHQ�PDGH�� UDWKHU� WKDQ� D�

SXUH� VWDWLVWLFDO� LQIHUHQFH� �.ULVQDZDWL�� �������

0RGHO����DOWKRXJK� LW�KDV�D�KLJK�FRHIÀFLHQW�RI �

GHWHUPLQDWLRQ� DQG� VPDOO� $05(6�� SURGXFHV�

DQ� XQUHDOLVWLF� SUHGLFWLRQ�� WKH� QHJDWLYH� YDOXH�

RI �GRPLQDQW�KHLJKW� DW� \RXQJHU� DJHV� IRU�SORWV�

WKDW�KDYH�GLIIHUHQWLDO� LQWHUFHSW�DL��� �������)RU�

H[DPSOH��LI �DL� ��������DW�DJH��$�� ���\HDU��EDVHG�

RQ�PRGHO���� �+�� � ������ �������������� OQ� ����

 � ����1HJDWLYH� YDOXH� RI � D� GRPLQDQW� KHLJKW� LV�

XQUHDOLVWLF��WKHUHIRUH��ORJLFDOO\�PRGHO���ZDV�QRW�

SUHIHUUHG�

B. Site Index and Site Class

%DVHG�RQ�PRGHO���ZLWK�WKH�VHOHFWHG�UHIHUHQFH�

DJH� RI � ��� \HDUV�� WKH� VLWH� LQGH[� HTXDWLRQ� IRU�

ND\X� EDZDQJ�ZDV� GHWHUPLQHG� DV�� /Q� 6L�  � /Q�

+��²��������������$���6XEVWLWXWLQJ�GLIIHUHQWLDO�

LQWHUFHSW� DL� LQ� WKH� VLWH� LQGH[� HTXDWLRQ�� WKHQ�

WKH�VLWH�LQGH[�RI �ND\X�EDZDQJ�UDQJHV�EHWZHHQ�

������ DQG� ������ PHWHU�� )RU� VLWH� FODVVLÀFDWLRQ�

SXUSRVHV��VLWH�LQGLFHV�ZHUH�GLYLGHG�LQWR���FODVVHV��

ZLWK�DQ�HTXDO�UDQJH�RI ���PHWHUV�LQWHUYDOV��7KH�

IROORZLQJ�VLWH�FODVVHV�ZHUH�HVWDEOLVKHG��6,������

P�����P���6,������P�����P���6,�������P�����

P���6,������P��DQG�6,������P�IRU�VLWH�FODVVHV�

,��,,��,,,��,9��DQG�9�UHVSHFWLYHO\�IURP�WKH�ORZHVW�

WR�WKH�KLJKHVW�SURGXFWLYLW\��6LWH�FODVVHV�FDQ�EH�

H[SUHVVHG�E\�D�FXUYH�WKDW�VKRZV�WKH�JURZWK�RI �

WKH� GRPLQDQW� KHLJKW� DW� RQH� SRLQW� RI � WKH� VLWH�

LQGH[��7KH�ÀYH�GLIIHUHQW�VLWH�LQGLFHV�RI ���������

���� DQG� ���PHWHUV� �)LJXUH� ��� DUH� DQDPRUSKLF�

FXUYHV�� ZKLFK� FRQVLVW� RI � SURSRUWLRQDO� VLWH�

LQGH[�FXUYHV��7KH�FXUYHV�DUH�SURGXFHG�E\�ÀYH�

HTXDWLRQV�ZLWK�GLIIHUHQW� LQWHUFHSW� �D��EXW�ZLWK�

WKH�VDPH�VORSH��E��

%DVHG� RQ� WKLV� VLWH� FODVVLÀFDWLRQ�� JURZWK�

RI � ND\X� EDZDQJ� LQ� %HQJNXOX� 3URYLQFH� ZDV�

GLYLGHG� LQWR� �� VLWH� FODVVHV�� 7KH� GLVWULEXWLRQ�

of  the location of  each site class is shown in 

7DEOH����6LWH�FODVV�,��6,������P��ZDV�IRXQG�RQO\�

LQ�5HMDQJ� /HERQJ�'LVWULFW� WKDW� FRQVWLWXWHV� RI �

WZR� 363V� LQ� %HULQJLQ� ,,,� DQG� 3HODOR� YLOODJHV��

6LWH�LQGH[�,,�ZDV�IRXQG�LQ�5HMDQJ�/HERQJ�DQG�

&HQWUH� %HQJNXOX� 'LVWULFW�� 7KH� VLWH� WKDW� ZDV�

FDWHJRUL]HG�DV�WKH�PHGLXP�VLWH�FODVV��6LWH�LQGH[�

,,,��LV�ORFDWHG�DOPRVW�LQ�DOO�GLVWULFWV�RI �%HQJNXOX�

3URYLQFH��ZLWK�WKH�H[FHSWLRQ�RI �6RXWK�%HQJNXOX�

'LVWULFW�� 6LWH� LQGLFHV� ,9� DQG�9�ZHUH� IRXQG� LQ�

6RXWK�%HQJNXOX��1RUWK�%HQJNXOX�DQG�6HOXPD�

'LVWULFW�

6LWH� FODVVLÀFDWLRQ� FDQ� EH� UHODWHG� WR� WKH�

SK\VLFDO�HQYLURQPHQW�YDULDEOHV�VXFK�DV�DOWLWXGH��

UDLQIDOO��DQG�VRLO�FKDUDFWHULVWLFV��7DEOH�����%DVHG�

RQ� WKH� FRHIÀFLHQW� RI � FRUUHODWLRQ� DV� VKRZQ� LQ�

7DEOH� ��� WZR� HQYLURQPHQWDO� YDULDEOHV�� DOWLWXGH�

DQG� VRLO� EXON� GHQVLW\�� KDYH� VLJQLÀFDQW� HIIHFW�

RQ�WKH�VLWH�LQGH[�RI �ND\X�EDZDQJ��$OWLWXGH�KDV�

7DEOH����&RUUHODWLRQ�EHWZHHQ�VLWH�FKDUDFWHULVWLFV�DQG�VLWH�LQGLFHV�RI �ND\X�EDZDQJ�LQ�%HQJNXOX�
3URYLQFH

Site characteristics SI Alt RF BD Nt P K Snd

$OW ������

RF ����� ������

%' ����� ������ �����

Nt ������ ����� ������ ������

3 ����� ������ ����� ����� ������

K ����� ����� ����� ����� ����� �����

6QG ������ ����� ������ ������ ����� ������ ������

&O\ ����� ������ ����� ����� ������ ����� ������ ������

5HPDUNV��6,� �VLWH�LQGH[��$OW� �DOWLWXGH��P�DVO����5)� �UDLQIDOO��PP�\HDU���%'� �EXON�GHQVLW\��J�FP����S+� �VRLO�
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QHJDWLYH�HIIHFW�RQ�WKH�VLWH�LQGH[��VR�WKH�KLJKHU�

WKH�DOWLWXGH�WKH�SRRUHU�LV�WKH�VLWH�LQGH[�IRU�ND\X�

EDZDQJ��,Q�OLQH�ZLWK�WKLV�IDFW��ERWK�ORFDWLRQV�RI �

VLWH�FODVV�,��WKH�SRRUHVW�VLWH��ZDV�IRXQG�RQ�WKH�

XSODQG�DUHDV�DW�DQ�DOWLWXGH�RI �!�����P�DERYH�

VHD� OHYHO� RQ� DQGRVRO� VRLO� W\SH�� $GYHUVHO\�� WKH�

EHVW�VLWH��VLWH�FODVVHV�,9�DQG�9��ZHUH�IRXQG�RQ�

ORZODQG�DUHDV�ZLWK�DOWLWXGH�������P�DERYH�VHD�

OHYHO�RQ�XOWLVRO�VRLO�W\SH��7DEOH�����

7KH� RWKHU� SK\VLFDO� FKDUDFWHULVWLF� WKDW� KDV�

VLJQLÀFDQW� FRUUHODWLRQ�ZLWK� VLWH� TXDOLW\� LV� EXON�

GHQVLW\�� $� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� VLWH�

LQGH[�DQG�VRLO�EXON�GHQVLW\�ZLWK�U� ��������7DEOH�

���LV�FDXVHG�E\�WKH�IDFW�WKDW�DW�ORZ�DOWLWXGH��WKH�

ORFDWLRQ� ZLWK� WKH� KLJKHU� VLWH� LQGH[�� WKH� EXON�

GHQVLW\� WHQGHG� WR� LQFUHDVH�XQWLO������JU�FP������

VR�LW�VHHPV�WKDW�WKH�LQFUHDVH�LQ�EXON�GHQVLW\�KDV��

SRVLWLYH�HIIHFW�RQ� WKH�VLWH� LQGH[�� ,W�ZDV� IRXQG�

WKDW�DW�WKH�XSODQG�VLWH�VRLO�EXON�GHQVLW\�ZDV�OHVV�

WKDQ�����JU�FP���� and adversely at the lower sites 

LW�ZDV�KLJKHU�WKDQ�����JU�FP������$OWKRXJK�WKH�VRLO�

ZLWK�ORZ�EXON�GHQVLW\�GHULYHG�IURP�DPRUSKRXV�

RU� YROFDQLF� PDWHULDO� �+DUGMRZLJHQR�� ������

6XWDQWR�� ������ 5DFKLP�	�$ULÀQ�� ������ ZDV� D�

IHUWLOH� VRLO�� WKH� XSODQG� VLWH� RI � WKH� VRLO� FDXVHG�

VRPH� QHJDWLYH� HIIHFW� RQ� VLWH� TXDOLW\�� 2Q� WKH�

XSODQG�VLWH�LQ�5HMDQJ�/HERQJ�LW�ZDV�IRXQG�WKDW�

WKH�VRLO�KDG�ORZ�SURSRUWLRQ�RI �FOD\�DQG�DGYHUVHO\�

KLJK� SURSRUWLRQ� RI � VDQG�� 8VWD�� <LOPD]�� DQG�

$OWXQ��������FRQÀUPV�WKH�QHJDWLYH�FRUUHODWLRQ�

EHWZHHQ� DOWLWXGH� DQG� FOD\� FRQWHQW�RI � WKH� VRLO��

7KH� GHFUHDVH� RI � FOD\� UDWLR� RQ� WKH� XSODQG� VLWH�

FDQ�EH�H[SODLQHG�E\�WKH�GHFUHDVH�LQ�WHPSHUDWXUH��

$OWKRXJK�KXPLGLW\��PRLVWXUH��FRQGLWLRQV�ZHUH�

VXIÀFLHQW�� WKH� LQVXIÀFLHQW� WHPSHUDWXUH� OHYHO�

QHJDWLYHO\�DIIHFWHG�WKH�GLVLQWHJUDWLRQ�DQG�WKXV��

WKH�DPRXQW�RI �FOD\�SHU�XQLW�YROXPH�RI �VRLO�ZDV�

IRXQG�WR�EH�DW�ORZ�OHYHOV��8VWD�HW�DO���������

IV. CONCLUSION

6LWH� LQGH[�HTXDWLRQ�EDVHG�RQ�WKH�GRPLQDQW�

KHLJKW�DJH� UHODWLRQVKLS� DV� SURSRVHG� E\�

6FKXPDFKHU�ZDV�VHOHFWHG�DV�WKH�EHVW�PRGHO�IRU�

FODVVLI\LQJ�VLWH�TXDOLW\�RI �VPDOOKROGHU�SODQWDWLRQV�

RI �ND\X�EDZDQJ�LQ�%HQJNXOX�3URYLQFH��

7KH�VLWH�TXDOLW\�RI �ND\X�EDZDQJ�LV�FODVVLÀHG�

7DEOH����7KH�UDQJH�RI �VLWH�FKDUDFWHULVWLFV�IRU�HDFK�VLWH�FODVV�RI �ND\X�EDZDQJ�LQ�%HQJNXOX�3URYLQFH

Site characteristic
Site index (number of  locations)
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LQWR�ÀYH�FODVVHV�ZLWK�DQ�HTXDO�UDQJH�RI ���P���L�H��

6,������P�����P���6,������P�����P���6,�������

P�����P���6,������P��DQG�6,������P�IRU�VLWH�

FODVVHV�,��,,��,,,��,9��DQG�9��UHVSHFWLYHO\�IURP�WKH�

SRRUHVW�WR�WKH�KLJKHVW�VLWH�SURGXFWLYLW\�

6LWH�FODVV� ,�� WKH�SRRUHVW� VLWH��ZDV� IRXQG�RQ�

WKH� XSODQG� VLWH� ZLWK� DQ� DOWLWXGH� RI � !� ���� P�

DERYH�VHD�OHYHO�RQ�DQGRVRO�VRLO�W\SH��DGYHUVHO\��

WKH�EHVW�VLWH��VLWH�FODVV�9��ZDV�IRXQG�RQ�ORZODQG�

DUHDV�ZLWK� DQ� DOWLWXGH� RI ��� ����P� DERYH� VHD�

OHYHO�RQ�XOWLVRO�VRLO�W\SH
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