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.$/,0$17$1��3RVW�FRDO�PLQLQJ�DUHDV�QHHG�UHKDELOLWDWLRQ�WR�UHVWRUH�LWV�IXQFWLRQDOLW\��1RW�DOO�SODQWV�FRXOG�
JURZ�ZHOO�RQ�EDUH�H[�FRDO�PLQLQJ�DUHD�EHFDXVH�RI � WKH�H[FHVVLYH� OLJKW� LQWHQVLW\�DQG�H[WUHPH�WHPSHUDWXUH�
ÁXFWXDWLRQV�� �7KLV� VWXG\� LV� DLPHG� WR�GHWHUPLQH� VXLWDEOH� ORFDO� WUHH� VSHFLHV� IRU� UHKDELOLWDWLQJ�PLQHG�DUHDV��
3ODQWLQJ�ZDV�FDUULHG�RXW�LQ�1RYHPEHU�������DQG�REVHUYDWLRQV�ZHUH�PDGH�LQ�1RYHPEHU�������7KH�VWXG\�
site was in the GLVWULFW� RI � 6DPERMD��.XWDL�.DUWDQHJDUD��(DVW�.DOLPDQWDQ�3URYLQFH�� ,QGRQHVLD��5HVHDUFK�
UHVXOWV� UHYHDOHG� WKDW� VHYHQ� WUHH� VSHFLHV� VXUYLYHG� ZHOO� LQ� WKH� H[�FRDO� PLQLQJ� ODQG�� L�H���Vitex pinnata� /���
Syzygium scortechinii��0HUU���0HUU��	�3HUU\��Syzygium polyanthum��:LJKW��:DOS���Shorea balangeran��.RUWK���%XUFN��
Macaranga motleyana��0XOO�$UJ���0XOO�$UJ���Cleistanthus myrianthus��+DVVN���.XU]�DQG�Syzygium lineatum��'&���
0HUU��	�/�0��3HUU\��)URP�WKH�VHYHQ�VSHFLHV�V. pinnata��S. scortechinii and S. polyanthum SHUIRUPHG�EHVW�LQ�ERWK�
VXUYLYDO�DQG�JURZWK�UDWHV��7KLV�VWXG\�VXJJHVWV�WKRVH�WKUHH�VSHFLHV�DUH�H[FHOOHQW�ORFDO�WUHH�VSHFLHV�IRU�H[�FRDO�
PLQLQJ�UHKDELOLWDWLRQ��QRW�RQO\�EHFDXVH�RI �WKHLU�KLJK�VXUYLYDO�UDWH��������DQG�IDVW�JURZLQJ�EXW�DOVR�WKH\�
SURGXFH�IDYRXUDEOH�IUXLWV�DQG�ÁRZHUV�IRU�ZLOGOLIH�

.H\ZRUGV��5HKDELOLWDWLRQ��ORFDO�WUHH�VSHFLHV��SRVW�FRDO�PLQLQJ�DUHD

PERTUMBUHAN BEBERAPA JENIS POHON LOKAL DI LAHAN PASCA TAMBANG BATU 

BARA DI KALIMANTAN TIMUR. Daerah bekas tambang batu bara perlu rehabilitasi untuk mengembalikan 

fungsinya. Namun, tidak semua jenis tanaman dapat tumbuh dengan baik di lahan bekas tambang batu bara, karena 

NDZDVDQ� \DQJ� WHUEXND� PHQMDGLNDQ� LQWHQVLWDV� FDKD\D� PDWDKDUL� EHUOHELKDQ� GDQ� ÁXNWXDVL� VXKX� \DQJ� HNVWULP�� 3HQHOLWLDQ�

ini bertujuan untuk menentukan jenis pohon lokal yang cocok untuk merehabilitasi areal bekas tambang. Penanaman 

dilakukan pada bulan November 2012, dan observasi dilakukan pada bulan November 2015. Lokasi penelitian berada 

di Kabupaten Samboja, Kutai Kartanegara, Provinsi Kalimantan Timur. Hasil penelitian menunjukkan bahwa terdapat 

tujuh jenis pohon yang mampu bertahan hidup dengan baik di lahan bekas tambang batubara, yaitu 9LWH[ SLQQDWD L., 

6\]\JLXP scortechinii (Merr.) Merr. & Perry, 6\]\JLXP SRO\DQWKXP (Wight) Walp., 6KRUHD EDODQJHUDQ (Korth.) 

Burck, 0DFDUDQJD motleyana (Mull.Arg.) Mull.Arg., &OHLVWDQWKXV myrianthus (Hassk.) Kurz dan 6\]\JLXP 

lineatum (DC.) Merr. & L.M.Perry. Dari tujuh spesies tersebut, 9��SLQQDWD��6��scortechinii dan 6��SRO\DQWKXP 

tercatat memiliki pertumbuhan terbaik dan mampu bertahan dalam lahan terbuka. Studi ini menunjukkan bahwa ketiga 

spesies tersebut adalah spesies pohon lokal yang disarankan untuk merehabilitasi tambang batu bara, tidak hanya karena 

WLQJNDW�KLGXSQ\D�WLQJJL��������GDQ�FHSDW�WXPEXK��QDPXQ�MXJD�PHQJKDVLONan buah dan bunga yang menguntungkan bagi 

satwa liar.

Kata kunci: Rehabilitasi, jenis pohon lokal, area pasca tambang batu bara
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I.  INTRODUCTION

,Q�WKH�1DWLRQDO�(QHUJ\�&RQVHUYDWLRQ�0DVWHU�
3ODQ��LW�LV�PHQWLRQHG�WKDW�FRDO�LV�SURPRWHG�WR�EH�
RQH�RI �WKH�SULPDU\�HQHUJ\�VRXUFHV�LQ�,QGRQHVLD�
E\� ����� LQFOXGLQJ� (DVW� .DOLPDQWDQ� 3URYLQFH�
�.XVPDQD��6HWLDGL��	�$O�$QVKDU\���������&RDO�LV�
RQH�RI �WKH�SULPDU\�HQHUJ\�VRXUFHV�WR�JHQHUDWH�
HOHFWULFLW\��ZKLFK�LV�HVVHQWLDO�WR�VXSSRUW�HFRQRPLF�
JURZWK� IRU�(DVW�.DOLPDQWDQ� DQG� DOVR� IRU� WKH�
ZKROH�FRXQWU\��7KH�FRQWULEXWLRQ�RI �PLQLQJ�DQG�
TXDUU\LQJ�VHFWRU�WR�WKH�HFRQRP\�LQ�WKLV�SURYLQFH�
LV�HVWLPDWHG�WR� LQFUHDVH�IURP�������WR�������
IURP������WR������,VKDN���������+RZHYHU��FRDO�
PLQLQJ�KDV�UHVXOWHG� LQ�QHJDWLYH�HQYLURQPHQWDO�
LPSDFWV� VXFK� DV� ORVV� RI � ELRGLYHUVLW\� �3DQGH\��
$JUDZDO�� 	� 6LQJK�� ������� GHJUDGDWLRQ� RI � WKH�
ZDWHUVKHG� TXDOLW\� DQG� TXDQWLW\� �0HUHP� HW� DO���
������=HJUH��0LOOHU��0D[ZHOO��	�/DPRQW���������
DV�ZHOO� DV� WR[LFLW\� LQ� WKH� DTXDWLF� HQYLURQPHQW�
�7XUQHU�HW�DO����������7KHUHIRUH��VXVWDLQDEOH�FRDO�
PLQLQJ�SUDFWLFHV�LQ�(DVW�.DOLPDQWDQ�QHHG�WR�EH�
SURPRWHG�E\�UHGXFLQJ� LWV�QHJDWLYH� LPSDFWV�RQ�
WKH�HQYLURQPHQW��
5HFODPDWLRQ� DQG� UHKDELOLWDWLRQ� RI � SRVW�

FRDO� PLQLQJ� DUHDV� QHHG� WR� EH� FRQGXFWHG� WR�
UHGXFH� WKH� QHJDWLYH� LPSDFWV� RI � FRDO� PLQLQJ�
DFWLYLWLHV�RQ� WKH� HQYLURQPHQW��7KHVH� DFWLYLWLHV�
ensure ecosystem services to recover to the 

SUHYLRXV� IXQFWLRQV�� ZKLFK� DUH� HVVHQWLDO� WR�
VXSSRUW�KXPDQ�ZHOO�EHLQJ�DQG�SUHYHQW�IXUWKHU�
QHJDWLYH�LPSDFWV�RQ�WKH�JURXQG��<DVVLU���������
)XUWKHUPRUH��EDVHG�RQ�WKH�QDWLRQDO�UHJXODWLRQ�
$FW�1R���������DERXW�0LQHUDO�DQG�&RDO�0LQLQJ�
LQ� ,QGRQHVLD�� UHKDELOLWDWLRQ� DQG� UHFODPDWLRQ�
DIWHU�FRDO�H[WUDFWLRQV�DUH�DQ�REOLJDWLRQ�IRU�WKH�
PLQLQJ� FRQFHVVLRQ� KROGHUV� LQ� WKLV� FRXQWU\��
7KHUHIRUH�� UHFODPDWLRQ� DQG� UHVWRUDWLRQ� DUH� DQ�
HVVHQWLDO�DFWLYLW\�WR�VXSSRUW�VXVWDLQDEOH�PLQLQJ�
LQ�,QGRQHVLD��0DQVXU��������
,Q� WKH� FRDO� PLQLQJ� DUHD� UHKDELOLWDWLRQ�

SURMHFWV�� WKH� XVH� RI � ORFDO� WUHH� VSHFLHV� LQ� WKH�
VSHFLHV�VHOHFWLRQ�LV�RQH�RI �WKH�NH\�IDFWRUV�WR�WKH�
VXFFHVV� RI � WKH� SURMHFW�� 7KH� ORFDO� WUHH� VSHFLHV�
KDYH�VHYHUDO�DGYDQWDJHV��VXFK�DV��PRUH�DGDSWLYH�
WR� WKH� HQYLURQPHQW�� PDLQWDLQLQJ� WKH� JHQHWLF�
LQWHJULW\� RI � WKH� SRSXODWLRQ� RI � ORFDO� VSHFLHV��
SUHYHQWLQJ�WKH�LQYDVLRQ�RI �H[RWLF�RU�QRQ�ORFDO�
VSHFLHV��*UD\���������%HVLGHV��WKHVH�ORFDO�SODQW�

VSHFLHV�FRXOG�DOVR�FRQWULEXWH�WR�WKH�FRQVHUYDWLRQ�
SURJUDPV��8QOLNH�H[RWLF�SODQW� VSHFLHV�� WKH�XVH�
RI �ORFDO�SODQW�VSHFLHV�KDV�PLQLPXP�LPSDFWV�LQ�
DOWHULQJ�WKH�VSHFLHV�FRPSRVLWLRQ�DQG�VWUXFWXUH�
RI � WKH� ODQGVFDSH� IURP� WKH� SUHYLRXV� VWDWH�
EHIRUH� PLQLQJ� DFWLYLWLHV� ZHUH� FRQGXFWHG�� 2Q�
WKH�RWKHU�KDQG��WKH�XVH�RI �H[RWLF�SODQW�VSHFLHV�
KDV�VRPH�QHJDWLYH�LPSDFWV�RQ�WKH�HQYLURQPHQW�
DQG�FRQVHUYDWLRQ�SURJUDPV��5DGLDQV\DK�HW�DO���
�������
7KH� VXFFHVV� RI � UHYHJHWDWLRQ� FDQ� EH�

HYDOXDWHG� E\� GHWHUPLQLQJ� WKH� SODQW·V� JURZWK�
SHUIRUPDQFH� �,VWRPR�� 6HWLDGL��	� 3XWUL�� �������
*URZWK�SHUIRUPDQFH��ZKLFK�FDQ�EH�GHVFULEHG�
DV� SODQW·V� KHLJKW�� GLDPHWHU� DQG� VXUYLYDO� UDWH��
LV� DQ� LPSRUWDQW� DVSHFW� WR� REVHUYH� LQ� WKLV�
VWXG\� EHFDXVH� LW� FDQ� EH� WKH� LQGLFDWRUV� IRU�
SODQW� VSHFLHV� HYDOXDWLRQ� LQ� DGDSWLQJ� WR� D� QHZ�
HQYLURQPHQW��(QYLURQPHQWDO�FRQGLWLRQV�LQ�WKH�
SRVW�FRDO�PLQLQJ�DUHD�DUH�GLIIHUHQW�FRPSDUHG�WR�
WKH�QDWLYH�KDELWDW�RI �WKH�WHQ�ORFDO�SODQW�VSHFLHV�
LQ� WKLV� VWXG\�� $� VWXG\� FRQGXFWHG� E\� 9LOODFtV��
&DVDQRYHV��+DQJ��.HHVVWUD��DQG�$UPDV��������
E\�PHDVXULQJ�KHLJKW��WUHH�GLDPHWHU��DQG�VXUYLYDO�
UDWH� DV� JURZWK�SDUDPHWHU� IRU� ���SODQW� VSHFLHV�
LQ�WKH�UHKDELOLWDWLRQ�RI �SRVW�RLO�PLQLQJ�DUHDV�LQ�
$PD]RQ�%DVLQ��7KDW�VWXG\�DLPHG�WR�SURYLGH�D�
OLVW�RI �SODQW�VSHFLHV�VXLWDEOH�IRU�SRVW�RLO�PLQLQJ�
UHKDELOLWDWLRQ�� 0HDQZKLOH�� D� VWXG\� FRQGXFWHG�
E\� 7RGG�� 5XIDXW�� &UDZ�� DQG� %HJELH� �������
XVHG�SODQW�VXUYLYDO�DQG�SODQW�KHLJKW�JURZWK�LQ�
DQ� RSHQFDVW� FRDO� PLQLQJ� UHKDELOLWDWLRQ� XVLQJ�
LQGLJHQRXV� SODQW� VSHFLHV� LQ� 1HZ� =HDODQG��
%HVLGHV�� 0XVKLD�� 5DPRHOR�� DQG� $\LVL� �������
XVHG�SODQW�KHLJKW��SODQW�FRYHU�DQG�SODQW�ELRPDVV�
DV�JURZWK�LQGLFDWRUV�LQ�D�VWXG\�GHWHUPLQLQJ�WKH�
LPSDFWV�RI �FRDO�PLQH�VWRFNSLOH�TXDOLW\�RQ�SODQW�
JURZWK�DQG�SURGXFWLYLW\��
,Q�������D�UHKDELOLWDWLRQ�SURMHFW�RI �WKH�SRVW�

FRDO�PLQLQJ�DUHD�KDG�EHHQ�FRQGXFWHG�E\�SODQWLQJ�
WHQ� ORFDO� WUHH� VSHFLHV� LQ� (DVW� .DOLPDQWDQ��
,QGRQHVLD� �$GPDQ�	�<DVVLU���������7KH�VWXG\�
UHSRUWHG�WKDW� WKUHH� WUHH�VSHFLHV�KDG�D�VXUYLYDO�
UDWH�RI �PRUH�WKDQ�����DW�WKH�DJH�RI �RQH�\HDU��
LQGLFDWLQJ�WKDW�WKH\�FDQ�JURZ�ZHOO�RQ�SRVW�FRDO�
PLQLQJ�DUHDV�� �7KRVH� VSHFLHV�DUH�Vitex pinnata 

/���Syzygium scortechinii��.LQJ��3��&KDQDUDQRWKDL�
	� -��3DUQHOO��.HZ��Syzygium polyanthum� �:LJKW��
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7KH�*URZWK�RI �/RFDO�7UHH�6SHFLHV�RQ�3RVW�&RDO�0LQLQJ�$UHDV�LQ�(DVW�.DOLPDQWDQ��������������������������%XUKDQXGGLQ�$GPDQ�HW�DO��

��

:DOS�� ,W� LV� DOVR� UHSRUWHG� WKDW� DOWKRXJK� WKH\�
KDG� D� ORZ� VXUYLYDO� UDWH�� Bridelia glauca� %OXPH�
and Ficus variegata� %OXPH�� FRXOG� DJDLQ� JURZ�
ZHOO�RQ�SRVW�FRDO�PLQLQJ� ODQG�GXULQJ� WKH�ÀUVW�
\HDU��$FFRUGLQJ� WR� D� VWXG\�� WKH� FULWLFDO� SHULRG�
RFFXUUHG� EHWZHHQ� RQH� WR� WZR� \HDUV� DIWHU�
SODQWLQJ�IRU�SODQW�HVWDEOLVKPHQW�LQ�WKH�WURSLFDO�
DUHDV��9LOODFtV�HW�DO����������7KHUHIRUH��WKLV�VWXG\�
DLPHG� WR�HYDOXDWH� WKH� IXUWKHU�SHUIRUPDQFH�RI �
WKH� WHQ� ORFDO� WUHH� VSHFLHV� SODQWHG� LQ� SRVW�FRDO�
PLQLQJ� DUHDV� LQ� (DVW� .DOLPDQWDQ�� 7KLV� SDSHU�
UHSRUWHG� WKH� JURZWK� SHUIRUPDQFH� RI � WKH� WHQ�
ORFDO� WUHH�VSHFLHV� LQ� WKH�SRVW�FRDO�PLQLQJ�DUHD�
DW� WKH� DJH� RI � �� \HDUV�� ,W� LV� FUXFLDO� WR� SURYLGH�
DOWHUQDWLYH� ORFDO�SODQW� VSHFLHV� WKDW� DUH� VXLWDEOH�
WR�WKH�ORFDO�HQYLURQPHQW��ZKLFK�LV�DOVR�HVVHQWLDO�
IRU� FRQVHUYDWLRQ� SURJUDPV� UDWKHU� WKDQ� H[RWLF�
VSHFLHV�

II. MATERIAL AND METHOD

A. Study Site and Materials

7KH�VWXG\�DUHD�ZDV�D�SRVW�FRDO�PLQLQJ�ODQG�
DW� 6��o��·����µ� (���o��·����µ�� ORFDWHG� LQ� WKH�
GLVWULFW� RI � 6DPERMD�� .XWDL� .DUWDQHJDUD�� (DVW�
.DOLPDQWDQ�3URYLQFH��,QGRQHVLD��7KH�VWXG\�ZDV�
FDUULHG�RXW�LQ�1RYHPEHU������E\�SODQWLQJ�WHQ�
ORFDO�WUHH�VSHFLHV�LQ�RQH�RI �WKH�FRPSDQ\·V�SRVW�
PLQLQJ�DUHDV��7KH�VHOHFWLRQ�RI �WKH�WHQ�VSHFLHV��

�7DEHO� ��� ZDV� EDVHG� RQ� UHFRPPHQGDWLRQV� RI �
WKH�VWXG\�UHSRUWHG�E\�<DVVLU�DQG�2PRQ��������

B. Methods

6HHGOLQJV� �ZLOGOLQJV�� RI � WKH� WHQ� ORFDO� SODQW�
VSHFLHV�ZHUH�FROOHFWHG�IURP�WKH�IRUHVWV�ORFDWHG�
DURXQG� WKH�PLQLQJ� DUHDV��$IWHU� FROOHFWLRQ�� WKH�
VHHGOLQJV� ZHUH� WUDQVSRUWHG� DQG�PDLQWDLQHG� LQ�
WKH�QXUVHU\�XQGHU�����VKDGLQJ��3RW�VL]H�XVHG�
ZDV����[����FP�ÀOOHG�ZLWK�D�PL[WXUH�RI �WRSVRLO�
DQG�FRPSRVW�ZLWK�D�UDWLR�RI �������Y�Y���'XULQJ�
WKH�ÀUVW�WKUHH�PRQWKV��VHHGOLQJV�ZHUH�NHSW�XQGHU�
D� OLG�� 7KH� OLG� ZDV� XVHG� WR� NHHS� WKH� KXPLGLW\�
KLJK��!������:DWHULQJ�LQVLGH�WKH�OLG�ZDV�GRQH�
DW�KXPLGLW\�OHVV�WKDQ������$IWHU�WKH�VHHGOLQJV�
SURGXFHG� QHZ� VKRRWV�� WKH� OLG� ZDV� RSHQHG�
JUDGXDOO\� VWDUWLQJ� IURP� ���� RSHQLQJ� IRU� WKH�
�st�ZHHN��WKHQ�����DW�WKH�IROORZLQJ�ZHHN��WKHQ�
���������WR������RSHQLQJ��UHVSHFWLYHO\�ZLWK�D�
RQH�ZHHN�LQWHUYDO���$IWHU�WKH�OLG�RSHQHG�������
WKH� VHHGOLQJV� ZHUH� NHSW� LQ� WKH� QXUVHU\� XQWLO�
WKH\�ZHUH� UHDG\� IRU� SODQWLQJ� ��� ����PRQWKV����
:DWHULQJ�LQ�WKH�QXUVHU\�ZDV�GRQH�WZLFH�D�GD\��LI �
LW�GLG�QRW�UDLQ��WR�PDLQWDLQ�KXPLGLW\��DQG�LW�ZDV�
UHGXFHG�LI �LW�LV�UDLQLQJ�
7KH� VHHGOLQJV� ZHUH� DOVR� VRUWHG� WR� REWDLQ�

D� XQLIRUP� VL]H� LQ� GLDPHWHU� DQG� KHLJKW� EHIRUH�
SODQWLQJ�� 0HDQZKLOH�� WKH� SODQWLQJ� DUHD� ZDV�
FRYHUHG�E\�WRSVRLO�ZLWK������FP�WKLFNQHVV�EDVHG�

7DEOH����7KH�ERWDQLFDO�QDPH�RI �ORFDO�SODQW�VSHFLHV�SODQWHG�LQ�WKLV�VWXG\

No %RWDQLFDO�QDPH Family /RFDO�QDPH 8VHV

�� Vitex pinnata�/� /DPLDFHDH /DEDQ :RRG�FRQVWUXFWLRQ��

ÀUHZRRG��PHGLFLQDO�SODQW

�� Syzygium polyanthum��:LJKW��:DOS 0\UWDFHDH 6DODP )ODYRXULQJ�VSLFHV��PHGLFLQDO�

SODQW

�� Cleistanthus myrianthus��+DVVN���.XU] 3K\OODQWKDFHDH -DUL�MDUL�� �

�� Syzygium lineatum��%OXPH��0HUU��	�3HUU\ 0\UWDFHDH *HODP�WLNXV :RRG�FRQVWUXFWLRQ��

PHGLFLQDO�SODQW��IUXLWV�HGLEOH

�� Syzygium scortechinii��0HUU���0HUU��	�3HUU\ 0\UWDFHDH 2EDK�DLU )UXLWV�HGLEOH

�� Bridelia glauca %OXPH 3K\OODQWKDFHDH Kanidei :RRG�FRQVWUXFWLRQ��IUXLWV�

HGLEOH

�� Ficus variegata %OXPH 0RUDFHDH Nyawai :RRG�FRQVWUXFWLRQ��IUXLWV�

HGLEOH

�� Schima wallichii��'&��.RUWK� 7KHDFHDH 3XVSD 3O\ZRRG��SXOS�IRU�SDSHU��

PHGLFLQDO�SODQW

�� Macaranga motleyana� �0�OO�� $UJ��� 0�OO��

$UJ�

(XSKRUELDFHDH 0DKDQJ �

��� Shorea balangeran��.RUWK���%XUFN 'LSWHURFDUSDFHDH Kahoi :RRG�FRQVWUXFWLRQ�



��

RQ�WKH�FRPSDQ\·V�VWDQGDUG�RSHUDWLQJ�SURFHGXUH�
EHIRUH�SODQWLQJ��7KH�VL]H�RI �WKH�SODQWLQJ�KROHV�
ZDV� ��� FP� LQ� OHQJWK�� ZLGWK� DQG� GHSWK�� (DFK�
RI � WKH� SODQWLQJ� KROHV� ZDV� ÀOOHG� ZLWK� �� �� NJ�
FRPSRVW�DQG�PL[HG�ZLWK�WKH�VRLO�IRU�IHUWLOL]DWLRQ�
RI � WKH� SODQWV�� 7KH� FRPSRVW� ZDV� PDGH� IURP�
GHFRPSRVHG�UHPDLQV�RI �SODQWV���7KH�FRPSRVW�
ZDV�DSSOLHG�RQFH�EHIRUH�SODQWLQJ�� �(DFK�SODQW�
VSHFLHV�ZDV� SODQWHG� LQ� VL[� OLQHV�� FRQVLVWLQJ� RI �
���SODQWV�LQ�HDFK�OLQH��ZLWK���P�[���P�VSDFLQJ�
�)LJXUH�����7KHUHIRUH�������SODQWV�ZHUH�SODQWHG�
LQ� WKH� DUHD�� DQG� WKH� GHDG� SODQWV�ZHUH� QRW� UH�
SODQWHG�� 7KLV� OD\RXW� ZDV� LPSOHPHQWHG� GXH� WR�
WKH� DYDLODELOLW\� RI � WKH� SRVW�FRDO� PLQLQJ� DUHD�
LQ� WKH� FRPSDQ\�� $IWHU� SODQWLQJ�� ZHHGLQJ� ZDV�
DOVR� UHJXODUO\� FRQGXFWHG� IRXU� WLPHV� D� \HDU� WR�
HOLPLQDWH�ZHHGV� DQG� SURYLGLQJ� JURZLQJ� VSDFH�
IRU�WKH�SODQWV��3ODQWLQJ�KROHV��FRPSRVW�GRVDJH�
DQG� SODQW� VSDFLQJ�� ZHUH� EDVHG� RQ� VWDQGDUG�
RSHUDWLQJ�SURFHGXUHV�DSSOLHG�E\�37��6LQJOXUXV�
3UDWDPD�
� � �2EVHUYDWLRQV� RQ� WKH� JURZWK� RI � WKH� WHQ�

ORFDO� SODQW� VSHFLHV� ZHUH� UHJXODUO\� FRQGXFWHG�
HYHU\� VL[�PRQWKV� XS� WR� WKH� DJH� RI � IRXU� \HDU��
'DWD�FROOHFWLRQ� LQFOXGHG�SODQWV·� VXUYLYDO� UDWHV��
KHLJKWV� DQG� GLDPHWHUV� DW� SODQWLQJ� DQG� DIWHU�
IRXU� \HDUV� DIWHU� SODQWLQJ� DQG� VRLO� FKHPLFDO�
FKDUDFWHULVWLFV� EHIRUH� DQG� DIWHU� WKUHH� \HDUV� RI �
SODQWLQJ�� 6XUYLYDO� UDWH� ZDV� LQGLFDWHG� E\� WKH�
SHUFHQWDJH� RI � SODQWV� WKDW� VXUYLYHG� GLYLGHG�
E\� WKH� WRWDO�QXPEHU�RI �SODQWHG�SODQWV��3ODQW·V�

KHLJKW� ZDV� FRQVLVWHQWO\� PHDVXUHG� IURP� WKH�
JURXQG� OHYHO� WR� WKH� KLJKHVW� WRS� RI � WKH� SODQW��
ZKLOH�WKH�GLDPHWHU�ZDV�PHDVXUHG�DW���������������
FP�DERYH�JURXQG�OHYHO�

C. Analysis

$129$� �DQDO\VLV� RI � YDULDQFH�� ZDV�
SHUIRUPHG� WR� LGHQWLI\� VSHFLHV� SHUIRUPDQFHV�
DPRQJ� WKH� WHQ� ORFDO� SODQW� VSHFLHV�� ,W� ZDV�
IROORZHG� E\� 7XNH\� +6'� WHVW� LI � WKH� DQDO\VLV�
RI � YDULDQFH� VKRZHG� D� VLJQLÀFDQW� GLIIHUHQFH�
EHWZHHQ� YDULDEOHV�� 7KH� $129$� UHVXOW� WDEOHV�
ZLOO�QRW�EH�VKRZQ��EXW�WKH�UHVXOWV�RI �WKH�7XNH\�
+6'�7HVW�ZLOO�EH�VKRZQ�LQ�KLVWRJUDPV��DQG�WKH�
VWDWLVWLFDO� GLIIHUHQFH� ZLOO� EH� GLVWLQJXLVKHG� E\�
OHWWHUV���%HIRUH�WKH�DQDO\VLV�RI �YDULDQFH��WKH�GDWD�
ZHUH�WHVWHG�WR�LGHQWLI\�WKH�QRUPDOLW\��DQG�LI �WKH�
GDWD� ZHUH� QRW� GLVWULEXWHG� QRUPDOO\�� WKHQ� WKH\�
ZLOO� EH� WUDQVIRUPHG�XVLQJ� ORJDULWKPV�� �%HVLGH�
$129$��WKH�KHLJKW�DQG�GLDPHWHU�JURZWK�GDWD�
DUH�DOVR�GHSLFWHG�E\�XVLQJ�D�JUDSKLF�WR�REVHUYH�
WKH�JURZLQJ�SDWWHUQV�

III.  RESULT AND DISCUSSION

A. Plant Survival Rates of  the 10 Local Tree 
Species in the Post-Coal Mining Land

7KH�UHVXOWV�VKRZHG�WKDW�VHYHQ�RI �WKH�WHQ�ORFDO�
SODQW� VSHFLHV�SODQWHG�RQ� WKH�SRVW�FRDO�PLQLQJ�
DUHD�KDG�VXUYLYDO�UDWHV�DERYH�����DW�WKH�DJH�RI �
IRXU�\HDUV��$PRQJ�VHYHQ�VSHFLHV��WKUHH�RI �WKHP�
KDG�D�VXUYLYDO�UDWH�DERYH������L�H��S. polyanthum��

)LJXUH����3ODQWLQJ�OD\RXW�DQG�UHVHDUFK�GHVLJQ

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�������������������������������������,661������������(�,661�����������
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S. scortechinii and V. pinnata��)LJXUH�����6XUYLYDO�
UDWH� LQGLFDWHV� WKH� QXPEHU� RI � VXUYLYLQJ� SODQWV�
LQ�WKH�UHVHDUFK�VLWH��LQFOXGLQJ�SODQWV�WKDW�JURZ�
VORZO\�RU�LW�LV�LQ�VWDWLF�JURZWK��7KHUH�ZHUH�DOVR�
WKUHH�VSHFLHV�KDYLQJ�VXUYLYDO�UDWHV�EHORZ������
L�H��F. variegata��B. glauca and S. wallichii��LQ�ZKLFK�
F. variegata�KDG�WKH�ORZHVW�YDOXH�������
,Q�WKH�ÀUVW�REVHUYDWLRQ�\HDU��WKHVH�WKUHH�SODQW�

VSHFLHV� DOVR� KDG� ORZ� VXUYLYDO� UDWHV� FRPSDUHG�
WR� WKH�RWKHU�VHYHQ� ORFDO�SODQWV�SODQWHG�RQ� WKH�
UHVHDUFK�VLWH��$GPDQ�	�<DVVLU���������+RZHYHU��
LQ�JHQHUDO��SODQW�GHDWK�KDG�RFFXUUHG�WR�DOPRVW�
DOO� VSHFLHV� RI � SODQWV� REVHUYHG� IURP��� \HDU� WR�
�� \HDUV�� � ,W� LV� LQGLFDWHG� E\� D� GHFUHDVH� LQ� WKH�
SODQW·V� VXUYLYDO� UDWH�� H[FHSW� IRU� V. pinnata��
ZKLFK�VKRZHG�FRQVLVWHQWO\������VXUYLYDO�UDWH��
7KLV� PHDQV� WKDW� GHDWK� KDV� RFFXUUHG� WR� WKH�
QLQH� VSHFLHV�RI �SODQWV� DW� D�GLIIHUHQW� UDWH��7KH�
GHFUHDVH�LQ�WKH�VXUYLYDO�UDWH�RI �SODQWV�LQGLFDWHV�
WKDW�VRPH�VSHFLHV�ZHUH�XQDEOH�WR�DGDSW�WR�WKH�
H[WUHPH� PLQLQJ� HQYLURQPHQW� DW� D� GLIIHUHQW�
OHYHO�� 7KH� UHGXFWLRQ� LQ� VXUYLYDO� UDWH� IURP� WKH�
�� WR���\HDU�YDULHG�EHWZHHQ� WKH� WHQ� ORFDO�SODQW�
VSHFLHV��)LYH�VSHFLHV�KDYH�D�GHFUHDVH�UDWH�RI �OHVV�
WKDQ������L�H��S. lineatum����������S. scortechinii 

��������� S. wallichii� ��������� C. myrianthus 

�������� DQG�S. polyanthum� ���������7KH� RWKHU�
VSHFLHV�KDYH�D�GHFUHDVH� � UDWH� �EHORZ������ L�H�����
S. balangeran ����������M. motleyana ���������

and B. glauca ����������0HDQZKLOH��F. variegata 

KDV�WKH�KLJKHVW�GHFUHDVH�UDWH�RI ��������
$QDO\VLV� RI � YDULDQFH� RQ� WKH� VXUYLYDO� UDWH�

RI � WKH� WHQ� ORFDO� WUHH� VSHFLHV� VKRZHG� WKDW� WKH�
VXUYLYDO� UDWH�EHWZHHQ� VSHFLHV�ZDV� VLJQLÀFDQWO\�
GLIIHUHQW���7KH�UHVXOW�RI �PXOWLSOH�UDQJH�WHVWV�DQG�
WKH�GHWDLOV�RI �SODQW�VXUYLYDO�UDWHV�DUH�SUHVHQWHG�
LQ�)LJXUH���

B. The Average Height and Diameter 
Growth of  the Ten Local Tree Species in 
the Post-Coal Mining Land

)URP� $129$�� LW� FDQ� EH� VDLG� WKDW� WKHUH�
ZHUH�VLJQLÀFDQW�GLIIHUHQFHV�LQ�WHUPV�RI �KHLJKW�
DQG�GLDPHWHU�JURZWK�UDWH�DPRQJ�WKH�WHQ� ORFDO�
SODQW� VSHFLHV� WHVWHG� LQ� WKLV� VWXG\�� DV� LQGLFDWHG�
LQ� WKH� UHVXOWV� RI �PXOWLSOH� UDQJH� WHVWV� �)LJXUHV�
��DQG�����)URP�WKH�ÀJXUHV��VHYHUDO�JURXSV�FDQ�
EH� FDWHJRUL]HG� E\� WKH� SODQW� JURZWK� LQ� WHUPV�
RI � KHLJKW� RU� GLDPHWHU�� 7KH� ÀUVW� JURXS� ZDV���������������
V. pinnata�� ZKLFK� KDG� WKH� PRVW� VLJQLÀFDQW�
JURZWK�ERWK�LQ�KHLJKW�DQG�GLDPHWHU�FRPSDUHG�
WR�WKH�RWKHU�QLQH�SODQW�VSHFLHV�GXULQJ�WKH�IRXU�
\HDUV�� ,W� JUHZ� E\� DOPRVW� �� P� LQ� KHLJKW� DQG�
�����FP�LQ�GLDPHWHU��0HDQZKLOH��S. polyanthum���������������������������������������������������������������������������������
S. balangeran and S. scortechinii FDQ�EH�FDWHJRUL]HG�
DV�WKH�VHFRQG�PRVW�LPSUHVVLYH�VSHFLHV�LQ�WHUPV�
RI �KHLJKW�JURZWK��ZLWK�DERXW���P�JURZWK�LQ�WKH�
IRXU�\HDUV��7KH�WKLUG�JURXS�RI �JURZWK�LQ�WHUPV��

)LJXUH����7KH�VXUYLYDO�UDWHV�RI �WHQ�ORFDO�WUHH�VSHFLHV�DW�\HDUV���DQG���LQ�SRVW�FRDO�PLQLQJ�ODQG��37�6*3�

�7KH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO��LQ�7XNH\�+6'�7HVW�

7KH�*URZWK�RI �/RFDO�7UHH�6SHFLHV�RQ�3RVW�&RDO�0LQLQJ�$UHDV�LQ�(DVW�.DOLPDQWDQ��������������������������%XUKDQXGGLQ�$GPDQ�HW�DO��

S.
 b
al
an

ge
ra

n

S.
 li

ne
at
um

F.
 va

rie
ga

ta

B. g
lau

ca

S.
 w

al
lic

hi
i

M
. m

otl
eya

na

C. m
yri

an
th
us

S. p
oly

an
th
um

S. s
cor

tec
hin

ii

V
. p

inn
ata



��

RI �KHLJKW�ZDV�S. lineatum and S. wallichii�� WKHQ�
IROORZHG�E\�C. myrianthus and M. motleyana as the 

IRXUWK�JURXS�
�,Q�WHUPV�RI �GLDPHWHU��S. polyanthum�FDQ�EH�

FDWHJRUL]HG� DV� WKH� PRVW� LPSUHVVLYH� EHFDXVH�
LWV� JURZWK� LV� FORVH� WR�V. pinnata�� JURZLQJ� E\�
DERXW���FP�GXULQJ� WKH�IRXU�\HDUV��0HDQZKLOH��
S. balangeran��S. lineatum and S. scortechinii FDQ�EH�
SODFHG�LQ�WKH�VDPH�JURXS��ZLWK�GLDPHWHU�JURZWK�
UDQJH� IURP� ���� WR� �� FP� LQ� WKH� VDPH� SHULRG��
7KH�QH[W��JURXS�LV��C. myrianthus��M. motleyana  

and   S. wallichii���ZLWK��GLDPHWHU��JURZWK���IURP�

����WR�����FP�GXULQJ�WKH�VDPH�SHULRG��7KH�ODVW�
JURXS�LV�F. variegata and B. glauca��ZKLFK�FDQ�EH�
FRQVLGHUHG�WR�KDYH�WKH�VORZHVW�JURZWK��LQ�WHUPV�
RI �KHLJKW�DQG�GLDPHWHU�FRPSDUHG�WR�WKH�RWKHU�
VSHFLHV�

C. The Growth Pattern of  the Ten Local 
Plant Species in the Post-Coal Mining 
Land

7KH�JURZWK�SDWWHUQ�RI �WHQ�ORFDO�SODQW�VSHFLHV�
LV�SUHVHQWHG�LQ�)LJXUHV���DQG����)URP�WKH�ÀJXUHV��
LQ� JHQHUDO�� DOO� VSHFLHV� REVHUYHG� LQ� WKLV� VWXG\�

)LJXUH����7KH�KHLJKW�JURZWK�RI �WHQ�ORFDO�WUHH�VSHFLHV�DW�IRXU�\HDUV�LQ�SRVW�FRDO�PLQLQJ�ODQG��37�6*3��7KH�

VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO��LQ�7XNH\�+6'�7HVW�

)LJXUH����7KH�GLDPHWHU�JURZWK�RI �WHQ�ORFDO�WUHH�VSHFLHV�DW�IRXU�\HDUV�LQ�SRVW�FRDO�PLQLQJ�ODQG��37�6*3�

�7KH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO�LQ�7XNH\�+6'�7HVW�
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H[SHULHQFHG� VORZ� JURZWK� LQ� WHUPV� RI � KHLJKW�
DQG�GLDPHWHU�LQ�WKH�ÀUVW�\HDU�DIWHU�SODQWLQJ��,Q�
WKH� IROORZLQJ� \HDUV�� WKHUH�ZDV� DQ� DFFHOHUDWLRQ�
LQ�ERWK�KHLJKW�DQG�GLDPHWHU�JURZWK�DW�YDULRXV�
UDWHV� RI � DOPRVW� DOO� SODQW� VSHFLHV� REVHUYHG�� ,I �
ZH�VWXG\�WKH�JURZWK�SDWWHUQ�LQ�PRUH�GHWDLO��WKH�
JURZWK�DFFHOHUDWLRQ�RFFXUUHG�IURP�PRQWK���th 

WR���th��,Q�WKH�VXEVHTXHQW�PRQWKV��SDUWLFXODUO\�
IURP�PRQWKV���th�WR���th��WKH�KHLJKW�DQG�GLDPHWHU�
JURZWK�ZDV�VORZHU�WKDQ�LQ�WKH�SUHYLRXV�SHULRG��
)LQDOO\��LQ�WKH�VXEVHTXHQW�SHULRG��IURP�PRQWKV�
��th� WR� ��th�� WKH� KHLJKW� DQG� GLDPHWHU� JURZWK�
EHJDQ�WR�DFFHOHUDWH��H[FHSW�IRU�B. glauca��
,Q� �)LJXUHV��� DQG����V. pinnata had shown 

D� FRQVLVWHQW� DQG� VLJQLÀFDQW� JURZWK� SDWWHUQ�
LQ�ERWK�GLDPHWHU� DQG�KHLJKW� FRPSDUHG� WR� WKH�
RWKHU� SODQW� VSHFLHV�� )XUWKHUPRUH�� DOWKRXJK�
WKH�GLDPHWHU�JURZWK�EHJDQ� WR�GH�DFFHOHUDWH�DW�
WKH���th�PRQWKV�� WKLV�VSHFLHV·�KHLJKW�JURZWK�LV�
VWDUWHG�WR�UH�DFFHOHUDWH�DJDLQ�LQ�WKH���th�PRQWK��
0HDQZKLOH��S��balangeran·V�KHLJKW�JURZWK�VKRZV�
GLIIHUHQW�SDWWHUQ�FRPSDUHG�WR�WKH�RWKHU�VSHFLHV��
DIWHU� H[SHULHQFLQJ� UDSLG� JURZWK� GXULQJ� WKH�
ÀUVW� � ��� PRQWKV� SHULRG�� WKH� KHLJKW� JURZWK�
VWDJQDWHG�LQVWHDG�RI �JURZLQJ�IURP�PRQWK���th 

WR���th��7KLV�LV�EHFDXVH�RI �D�VLJQLÀFDQW�QXPEHU�
of  S. balangeran ZHUH� H[SHULHQFLQJ� ¶SDUWLDO�
GHDWK·�GXULQJ� WKDW� WLPH�� WKHUHIRUH�� WKH�KHLJKWV�

ZHUH�PHDVXUHG� DW� WKH� QHZ� SDUW� RI � WKH� SODQWV�
WKDW�MXVW�JUHZ�IURP�PRQWK���th�WR�PRQWK���th��
3DUWLDO�GHDWK�PHDQV�WKDW�SDUW�RI �WKH�WRWDO�KHLJKW�
RI � WKH�SODQW� LV�GHDG��ZKLFK� LV�IROORZHG�E\�WKH�
JURZWK�RI �VHYHUDO�QHZ�VKRRWV� LQ�WKH�SODQWV� LQ�
WKH� VXEVHTXHQW� SHULRG�� 2Q� WKH� RWKHU� KDQG��
B. glauca and F. variegata� VKRZ�GLIIHUHQW�KHLJKW�
JURZWK�SDWWHUQ��$IWHU�D�VORZ�JURZWK�LQ�WKH�ÀUVW�
WZR�\HDUV��WKH\�H[SHULHQFHG�VWDJQDWLRQ�LQ�KHLJKW�
JURZWK�IURP���th�PRQWK�WR���th�PRQWK��ZKLFK�
ZDV�DOVR�FDXVHG�E\�SDUWLDO�GHDWK�LQ�VRPH�SODQWV����
,Q� )LJXUH� ��� S. polyanthum��V. pinnata�� DQG����������

S. scortechinii KDYH� VLPLODU� GLDPHWHU� JURZWK�
SDWWHUQ�� VKRZLQJ� WKH� PRVW� VLJQLÀFDQW� DQG�
FRQVLVWHQW�JURZWK�XS�WR�WKH�ÀUVW���th month and 

VOLJKWO\�GHFUHDVLQJ�LQ�WKH�VXEVHTXHQW����PRQWKV��
FRPSDUHG� WR� WKH� RWKHU� VSHFLHV�� 0HDQZKLOH��������
B. glauca and F. variegata show relatively similar 

GLDPHWHU� JURZWK� SDWWHUQ� ZLWK� WKHLU� KHLJKW�
JURZWK�SDWWHUQ��7KH�VORZ�GLDPHWHU�JURZWK�RI �
WKH�WZR�VSHFLHV�KDV�RFFXUUHG�XS�WR�PRQWK���th��
:KLOH�F. variegata� H[SHULHQFHG�D�VOLJKW� LQFUHDVH�
LQ� WKH� GLDPHWHU� JURZWK� IURP� PRQWK� ��th to 

��th�IROORZHG�E\�D�FRQWLQXHG�VWDJQDWLRQ��the tree 

cannot grow negatively��XS�WR�PRQWK���th��B. glauca 

KDG�H[SHULHQFHG�D�VWHDG\�GHFUHDVH� LQ�GLDPHWHU�
JURZWK�VLQFH�PRQWK���th�

)LJXUH����+HLJKW�JURZWK�WUHQGV�RI �WHQ�ORFDO�WUHH�VSHFLHV�DIWHU�IRXU�\HDUV�SODQWHG�

LQ�SRVW�FRDO�PLQLQJ�ODQG��37�6*3

7KH�*URZWK�RI �/RFDO�7UHH�6SHFLHV�RQ�3RVW�&RDO�0LQLQJ�$UHDV�LQ�(DVW�.DOLPDQWDQ��������������������������%XUKDQXGGLQ�$GPDQ�HW�DO��
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D. Plant Adaptation to the Environment of  
Rehabilitation Area

7KH� PDLQ� FDXVH� RI � WKH� VORZ� JURZWK� RI �
DOPRVW�DOO�VSHFLHV�RI �SODQWV�LQ�WKH�ÀUVW�\HDU�ZDV�
GXH�WR�WKH�DGDSWDWLRQ�SURFHVV�IURP�WKH�QXUVHU\�
WR�WKH�UHKDELOLWDWLRQ�DUHD��7KHUH�ZHUH�GUDPDWLF�
HQYLURQPHQWDO� FKDQJHV� IURP� WKH� QXUVHU\�� LQ�
ZKLFK� WKH� SODQWV� ZHUH� NHSW� EHIRUH� SODQWHG�
LQWR� WKH� PLQLQJ� DUHD�� ZKLFK� LV� FKDUDFWHUL]HG�
E\� DQ� RSHQ� DUHD�� ZDWHU�VKRUWDJH�� H[WUHPHO\�
KLJK� WHPSHUDWXUH�� DQG� VRLO� FRPSDFWLRQ�� 2Q�
WKH�RWKHU�KDQG��LQ�WKH�QXUVHU\��WKH�SODQWV�ZHUH�
FRQWUROOHG�LQ�D�UHODWLYHO\�FRRO�WHPSHUDWXUH�DQG�
ZHOO� PDLQWDLQHG�� )XUWKHUPRUH�� WKHUH� LV� IRXU�
W\SRORJLHV�RI �VRLO�GHJUDGDWLRQ��KLJKO\�GHJUDGHG�
ODQGV�� PRGHUDWHO\� GHJUDGHG� ODQGV�� VOLJKWO\�
GHJUDGHG� ODQGV� DQG� LPSURYLQJ� ODQGV� �)$2��
�������7KH� VHYHULW\�RI � VRLO�GHJUDGDWLRQ� LQ� WKH�
SRVW�PLQLQJ�DUHDV�FDQ�EH�FDWHJRUL]HG�DV�KLJKO\�
GHJUDGHG�� LQ� WKLV� W\SH� RI � GHJUDGDWLRQ�� WKH�
LQWHUYHQWLRQ� RSWLRQ� QHHGHG� LV� UHKDELOLWDWLRQ��
$V� D� UHVXOW�� VRPH� SODQW� VSHFLHV� PLJKW� QHHG�
FRQVLGHUDEOH�WLPH�WR�DGDSW�WR�WKH�UHKDELOLWDWLRQ�
DUHD��
6WUHVVIXO�HQYLURQPHQWDO�FRQGLWLRQ�OLNH�ZDWHU�

VKRUWDJH� LQ� WKH� SRVW�FRDO�PLQLQJ� DUHDV� GXULQJ�

WKH� ÀUVW� \HDU� RI � UHKDELOLWDWLRQ�PLJKW� UHVXOW� LQ�
D� GHFUHDVH� LQ� WKH� DPRXQW� RI � FKORURSK\OO� LQ�
WKH�OHDYHV�RI �WKH�SODQWV��5DPtUH]�HW�DO����������
'HDWK�FDQ�RFFXU�WR�WKH�SODQWV��VLPSO\��WKH\�GLG�
QRW�VXUYLYH��+RZHYHU��WKH�VXUYLYHG�SODQWV�ZRXOG�
UH�VSURXW� DQG� UH�JURZ��1HYHUWKHOHVV�� VRPH�RI �
WKH� ORFDO� WUHH� VSHFLHV� SODQWHG� FRXOG� UH�VSURXW��
EXW� HDFK� RI � WKH� SODQW� VSHFLHV� KDG� GLIIHUHQW�
WLPHV�WR�UH�VSURXW�DQG�UH�JURZ��7KHUHIRUH��WKH�
DELOLW\� WR� UH�VSURXW� LV� LPSRUWDQW� IRU� SODQWV� WR�
VXUYLYH�DQG�JURZ�LQ�SRVW�FRDO�PLQLQJ�ODQG�DV�D�
IRUP�RI �DGDSWDWLRQ� WR�H[WUHPH�HQYLURQPHQWDO�
FRQGLWLRQV��
7KH� RWKHU� DELRWLF� VWUHVV� LQ� WKH� SRVW�

FRDO� PLQLQJ� UHKDELOLWDWLRQ� DUHDV� LV� WKH� KLJK�
WHPSHUDWXUH�� $� UHYLHZ� UHSRUWHG� WKDW� KHDW�
VWUHVV� KDV� VRPH� QHJDWLYH� LPSDFWV� RQ� SODQWV��
GHSHQGLQJ� RQ� VSHFLHV� W\SHV�� JHQRW\SH� DQG�
KHDW�GXUDWLRQ��%LWD�	�*HUDWV���������)URP�WKH�
UHYLHZ�� WKHUH�DUH�VHYHUDO�YLVLEOH� LPSDFWV� WR�WKH�
SODQWV�UHVXOWLQJ�IURP�KLJK�WHPSHUDWXUH��EXUQHG�
RU� VHQHVFHQFH� OHDYHV� DQG� VWHPV�� GDPDJH� RI �
IUXLW� DQG� VXSSUHVVLQJ� URRW� JURZWK� OHDGLQJ� WR�
SODQW�SURGXFWLYLW\�ORVV��7KH�UHYLHZ�DOVR�UHYHDOV�
WKDW� KHDW� VWUHVV� FDQ� FKDQJH� WKH� UHVSLUDWLRQ�
DQG� SKRWRV\QWKHVLV� RI � WKH� SODQWV�� FDXVLQJ� D�

)LJXUH����'LDPHWHU�JURZWK�WUHQGV�RI �WHQ�ORFDO�WUHH�VSHFLHV�DIWHU�IRXU�\HDUV�SODQWHG�

LQ�SRVW�FRDO�PLQLQJ�ODQG��37�6*3

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



��

GHFUHDVH� LQ� SODQW� SURGXFWLYLW\� DQG� VKRUWHQHG�
OLIH�F\FOH�� ,W� LV� DOVR� VKRZQ� WKDW�D���&� LQFUHDVH�
LQ� WHPSHUDWXUH� DERYH� WKH� QRUPDO� FRQGLWLRQ�
FDQ�OHDG�WR�D�UHGXFWLRQ�LQ�SURWHLQ�V\QWKHVLV� LQ�
WKH� FHOOXODU� V\VWHP�� %HVLGHV�� KHDW� VWUHVV� DOVR�
KDV� VRPH� DGYHUVH� LPSDFW� RQ� WKH� PROHFXODU�
OHYHO� RI � SODQWV� DIIHFWLQJ� WKH� SKRWRV\QWKHVLV�
�$OODNKYHUGLHY�HW� DO��� ������� ,Q� WKH�HFRV\VWHP��
heat stress can cause tree mortality in the forest 

HFRV\VWHP� �$QGHUHJJ�� .DQH�� 	� $QGHUHJJ��
�������7KHUHIRUH�� WKH� VORZ�JURZWK�RI � WKH� WHQ�
ORFDO�VSHFLHV�LQ�WKH�ÀUVW�\HDU�DIWHU�SODQWLQJ�ZDV�
FDXVHG�E\�KLJK�WHPSHUDWXUH��
$OWKRXJK� WKH� DQDO\VLV� RI � WKH� SK\VLFDO�

SURSHUWLHV�RI �WKH�VRLO�ZDV�QRW�GRQH��WKH�LVVXH�RI �
VRLO�FRPSDFWLRQ�LV�DOVR�RQH�RI �WKH�PDLQ�IHDWXUHV�
WKDW�SRWHQWLDOO\�LQKLELWLQJ�SODQW�JURZWK��$�UHYLHZ�
UHSRUWHG�WKDW�VHYHUH�VRLO�FRPSDFWLRQ�FRXOG�UHVXOW�
LQ�VWXQWHG�JURZWK�RI �VKRRW��URRW�GHIRUPDWLRQ�
DQG� KLJK� PRUWDOLW\� UDWH� �1DZD]�� %RXUULp�� 	�
7URODUG�� ������� )URP� WKH� UHYLHZ�� LW� ZDV� DOVR�
UHYHDOHG�WKDW�VRLO�FRPSDFWLRQ�DOVR�UHGXFHG�WKH�
VRLO� ELRGLYHUVLW\�� UHGXFLQJ� WKH� QXPEHU� RI � VRLO�
IDXQD�DQG�ÁRUD��HQ]\PDWLF�DFWLYLW\�DQG�PLFURELDO�
ELRPDVV��0RUHRYHU��D�VWXG\�UHSRUWHG�WKDW�WKHUH�
ZHUH� VLJQLÀFDQW� GLIIHUHQFHV� LQ� WHUPV� RI � VRLO�
PLFURELDO�FRPPXQLWLHV�EHWZHHQ�VRLO�IURP�SRVW�
PLQLQJ� DUHDV� DQG� XQGLVWXUEHG� VRLO�� LQ� ZKLFK�
WKH� FRQWUROOHG� VRLO� DUHDV� KDG� KLJKHU�PLFURELDO�
GLYHUVLW\�FRPSDUHG� WR� WKH� VRLO�RI �SRVW�PLQLQJ�
UHJLRQV� �GH� 4XDGURV� HW� DO��� ������� +RZHYHU��
another research showed that there was no 

GLIIHUHQFH� LQ� WHUPV� RI � JURZWK� DQG� VXUYLYDO�

UDWHV�EHWZHHQ� WUHHV�SODQWHG� LQ� FRPSDFWHG� VRLO�
DQG�XQ�FRPSDFWHG�VRLO�LQ�WKH�SRVW�PLQLQJ�DUHDV�
LQ�:HVW�9LUJLQLD��WKH�86$��(PHUVRQ��6NRXVHQ��
	�=LHPNLHZLF]���������7KLV�PLJKW�EH�GXH�WR�WKH�
DJH�RI �VHHGOLQJV�SODQWHG�LQ�WKH�VWXG\��ZKLFK�ZDV�
WZR�\HDUV�ROG��0HDQZKLOH��LQ�WKLV�VWXG\��WKH�DJH�
RI � WKH� VHHGOLQJV�ZKHQ� WKH\�ZHUH� SODQWHG�ZDV�
XQNQRZQ�EHFDXVH�WKH�VHHGOLQJV�ZHUH�REWDLQHG�
IURP�WKH�QDWXUDO�IRUHVWV��7KXV��WKH�FRPSDFWHG�
VRLO�LQ�WKLV�VWXG\�PLJKW�KDYH�D�QHJDWLYH�LPSDFW�
RQ�SODQW�JURZWK��UHVXOWLQJ�LQ�VORZ�GLDPHWHU�DQG�
KHLJKW�GHYHORSPHQW�LQ�WKH�ÀUVW�\HDU��
7KH� DQDO\VLV� RI � VRLO� FKHPLFDO� SURSHUWLHV�

�7DEOH� ��� VKRZV� WKDW� DPRQJ� VSHFLHV�� WKH� S+�
YDOXHV�ZHUH� JHQHUDOO\� YHU\� DFLG� DQG�GHFUHDVHG�
IURP� ����Å����� WR� ����²������ 7KH� &DWLRQ�
([FKDQJH� &DSDFLWLHV� �&(&�� YDULHV�� VRPH�
KDYH� LQFUHDVHG�� DQG� VRPH� GURSSHG�� DOWKRXJK�
DOO� DUH� VWLOO� LQ� WKH� ORZ� FDWHJRU\�� � 7KH�1� WRWDO�
LQFUHDVHG�XQGHU�VHYHUDO�VSHFLHV� IURP�YHU\� ORZ�
WR�WKH�VWDQGDUG�W\SH��RWKHUZLVH��WKH�&�1�UDWLR�
JHQHUDOO\�GHFUHDVHG���7KH�FRQFHQWUDWLRQ�RI �3

�
2
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and K
�
2�ZHUH�JURZLQJ��HVSHFLDOO\�IRU�.

�
2�WKDW�

VLJQLÀFDQWO\� LQFUHDVHG�� IURP� ORZ�PHGLXP� WR�
KLJK�YHU\�KLJK�

E. Plant Growth

'XULQJ� IRXU� \HDUV�� V. pinnata had a 

UHPDUNDEOH� JURZWK� SHUIRUPDQFH�� LQGLFDWHG�
E\� UHDVRQDEOH� VXUYLYDO� UDWH�� GLDPHWHU� DQG�
KHLJKW� JURZWK�� FRPSDUHG� WR� WKH� RWKHU� QLQH�
VSHFLHV��7KLV� VSHFLHV� DOVR� KDG� UHODWLYHO\� EHWWHU�
DGDSWDWLRQ� WR� WKH� HQYLURQPHQW� LQ� WKH� HDUO\�

7DEOH����/RFDO�SODQW�VSHFLHV�SODQWHG�LQ�WKLV�VWXG\

No Species
pH CEC  

(meq./100 gr)

N Total  
(%)

C/N ratio P2O5
(ppm)

K2O 
(ppm)

0 Year 3 Years 0 Year 3 Years 0 Year 3 Years 0 Year 3 Years 0 Year 3 Years 0 Year 3 Years

�� Vitex pinnata ����1) ����1) ����b) ����b) ����a) ����b) ����d) ����b) ����a) ����a) �����b) �����e)

�� Syzygium polyanthum ����1) ����1) ����b) ����b) ����a) ����b) ����c) ����b) ����a) ����a) �����b) �����d)

�� Cleistanthus myrianthus ����1) ����1) ����b) ����b) ����a) ����b) ����e) ����b) ����a) ����a) �����b) �����d)

�� Syzygium lineatum ����1) ����1) ����b) ����b) ����a) ����b) ����c) �����c) ����a) ����a) ����a) �����d)

�� Syzygium scortechinii ����1) ����1) ����b) ����b) ����a) ����a) ����c) �����c) ����a) ����a) �����b) �����d)

�� Bridelia glauca ����2) ����1) ����b) ���� b) ����a) ����a) ����c) �����c) ����a) ����a) �����b) �����c)

�� Ficus variegata ����1) ����1) ����b) ����b) ����a) ����b) ����d) ����b) ����a) ����a) �����b) �����c)

�� Schima wallichii ����1) ����1) ����b) ����b) ����a) ����a) ����c) ����b) ����a) ����a) �����b) �����d)

�� Macaranga motleyana ����2) ����1) ����b) ����b) ����a) ����a) ����c) �����c) ����a) ����a) �����b) �����d)

��� Shorea balangeran ����2) ����1) ����b) ����b) ����a) ����a) ���b) �����b) ����a) ����a) �����c) �����d)

5HPDUNV��1)
 
9HU\�DFLG��2)�$FLG��a)�9HU\�/RZ��b)�/RZ��c)�0HGLXP��d)�+LJK��e)�9HU\�+LJK��%DVHG�RQ�+DUGMRZLJHQR�������

7KH�*URZWK�RI �/RFDO�7UHH�6SHFLHV�RQ�3RVW�&RDO�0LQLQJ�$UHDV�LQ�(DVW�.DOLPDQWDQ��������������������������%XUKDQXGGLQ�$GPDQ�HW�DO��



��

VWDJH�RI � WKH� UHKDELOLWDWLRQ�SURFHVV��ZKLFK� FDQ�
EH� VKRZQ� LQ� WKH�FRQVLVWHQW� WUHQG�RI �GLDPHWHU�
DQG�KHLJKW�JURZWK��)LJXUH���DQG����GXULQJ�WKH�
IRXU�\HDUV��V. pinnata was one of  the dominant 

SODQW�VSHFLHV�LQ�WKH�UHJHQHUDWLRQ�SURFHVV�RI �WKH�
WURSLFDO�UDLQIRUHVW�DIWHU�ÀUH�GLVWXUEDQFHV��ZKLFK�
WKHUHIRUH�ZDV�FDWHJRUL]HG�DV�D�SLRQHHU�VSHFLHV�
�<DVVLU��YDQ�GHU�.DPS��	�%XXUPDQ����������
)URP�WKHLU�VWXG\��LW�FDQ�EH�LQGLFDWHG�WKDW�V. 

pinnata�UHTXLUHV�D�VLJQLÀFDQW�DPRXQW�RI �VXQOLJKW�
WR� JURZ�� ZKLFK� LV� DEXQGDQWO\� DYDLODEOH� DW� WKH�
SRVW�FRDO�PLQLQJ� ODQG�DW� WKH�EHJLQQLQJ�RI � WKH�
SODQWLQJ� SURFHVV�� 7KHUH�ZDV� WKH� OLPLWHG� VWXG\�
DERXW� WKH� JURZWK� RI �V. pinnata�� EXW� D� VWXG\�
VKRZHG� WKDW� WKLV� VSHFLHV� LV� RQH� RI � WKH� PRVW�
DGDSWLYH�SODQW� VSHFLHV� JURZLQJ� LQ� WKH�SRVW�WLQ�
PLQLQJ�DUHDV�LQ�%DQJND��,QGRQHVLD��1XUWMDK\D��
)UDQNOLQ��8PURK��	�$JXVWLQD���������+RZHYHU��
LI � FRPSDUHG� WR� RWKHU� IDVW�JURZLQJ� SLRQHHU�
VSHFLHV�VXFK�DV�Paraserianthes falcataria��V. pinnata 

KDV� VLJQLÀFDQWO\� ORZHU� KHLJKW� DQG� GLDPHWHU�
JURZWK��P. falcataria��ZKLFK�LV�DQ�H[RWLF�VSHFLHV��
FDQ�UHDFK����²�����FP�RI �GLDPHWHU�DQG����²�����
P�RI �KHLJKW�DW� WKH�DJH�RI �DERXW�IRXU�\HDUV� LQ�
:HVW�-DYD��,QGRQHVLD��.ULVQDZDWL��9DULV��.DOOLR��
	�.DQQLQHQ�� �������1HYHUWKHOHVV�� WKH� XVH� RI �
IDVW�JURZLQJ�H[RWLF�VSHFLHV�LQ�WKH�UHKDELOLWDWLRQ�
RI � SRVW�FRDO�PLQLQJ� DUHD� LV� DOORZHG� EDVHG� RQ�
UHJXODWLRQV� LQ� ,QGRQHVLD�� +RZHYHU�� LW� PLJKW�
KDYH� VRPH� FRQVHTXHQFHV� IRU� ELRGLYHUVLW\�
FRQVHUYDWLRQ��1XJURKR�	�<DVVLU��������
,Q�WKLV�VWXG\��F. variegata and B. glauca�KDG�SRRU�

JURZWK� SHUIRUPDQFH�� ZKLFK� FDQ� EH� LQGLFDWHG�
E\� ORZ� VXUYLYDO� UDWHV� DQG� VORZHVW� GLDPHWHU�
DQG� KHLJKW� JURZWK� DPRQJ� WKH� RWKHU� VSHFLHV�����������������
F. variegata�� KDV� EHHQ� XVHG� LQ� VRPH� WURSLFDO�
IRUHVW�UHVWRUDWLRQ�SURMHFWV�EHFDXVH�RI �LWV�UROH�DV�
D�NH\VWRQH�VSHFLHV���.XDUDNVD�	�(OOLRWW��������
DQG� SLRQHHU� �.XDUDNVD�� (OOLRWW�� 	� +RVVDHUW�
0FNH\���������6WLOO��WKLV�VSHFLHV�VHHPHG�XQDEOH�
WR�DGDSW�LQ�WKH�SRVW�FRDO�PLQLQJ�HQYLURQPHQW��
)RU�H[DPSOH��DW�WKH�DJH�RI ���\HDUV��WKH�JURZWK�
of   F. variegata�ZDV��²��FP��GLDPHWHU��DQG������
P� KHLJKW� LQ� -DYD� DSSOLHG� LQ� WKH� LQWHUFURSSLQJ�
V\VWHP� �(IIHQGL�� ������� ,Q� DQRWKHU� VWXG\�� WKLV�
VSHFLHV�FDQ�UHDFK�����FP�GLDPHWHUV�DQG�����P�
KHLJKW� LQ� (DVW� .DOLPDQWDQ� LQ� D� PRQRFXOWXUH�
SODQWLQJ� V\VWHP� �(IIHQGL�	�0LQGDZDWL�� �������

+RZHYHU�� WKH� OHYHOV� RI � VRLO� GHJUDGDWLRQ� LQ�
WKH� LQWHUFURSSLQJ� DQG� PRQRFXOWXUH� V\VWHPV�
ZHUH�GLIIHUHQW�WKDQ�WKH�VRLO�GHJUDGDWLRQ�LQ�WKH�
SRVW�FRDO� PLQLQJ� DUHDV�� 7KH� VRLO� LQ� WKH� SRVW�
PLQLQJ� DUHD� KDV� H[SHULHQFHG� WKH� KHDYLHVW� VRLO�
GHJUDGDWLRQ� FRPSDUHG� WR� WKH� RWKHU� PHWKRGV�
EHFDXVH� RI � KHDY\� PDFKLQHU\� DFWLYLWLHV� GXULQJ�
VXUIDFH�UHPRYDO��$V�D�UHVXOW��WKH�HQYLURQPHQWDO�
VWUHVV� LQ� WKH� SRVW�FRDO� PLQLQJ� DUHDV� LV� PRUH�
LQWHQVH�WKDQ�HFRORJLFDO�VWUHVV�LQ�WKH�LQWHUFURSSLQJ�
DQG�PRQRFXOWXUH�V\VWHPV��UHVXOWLQJ�LQ�WKH�VORZ�
JURZWK�RI �F. variegata���
7KH� LQDELOLW\� WR� DGDSW� LQ� WKH� SRVW�PLQLQJ�

DUHDV� PLJKW� DOVR� EH� WKH� FDVH� IRU� WKH� SRRU�
JURZWK�SHUIRUPDQFH�RI �B. glauca��2WKHU�VWXG\�
showed that B. glauca�� DORQJ� ZLWK�V. pinnata��
ZDV� RQH� RI � WKH� GRPLQDQW� SODQW� VSHFLHV�
LGHQWLÀHG� LQ� D� VHFRQGDU\� IRUHVW� DIWHU� WHQ�
\HDUV� UHJHQHUDWLRQ� IURP� LPSHUDWD� JUDVVODQG�
EHFDXVH� RI � ÀUH� GLVWXUEDQFHV�� LQGLFDWLQJ� WKDW�
B. glauca�LV�D�SLRQHHU�VSHFLHV��GHPDQGLQJ�GLUHFW�
VXQOLJKW� IRU� VXSSRUWLQJ� LWV� JURZWK� ZKLFK� LV�
DEXQGDQWO\� DYDLODEOH� LQ� WKH� SRVW�PLQLQJ� DUHDV�
�.RPDUD�� 0XUWLQDK�� 	� $UEDLQ�� ������ <DVVLU��
�������0HDQZKLOH�� WKLV�VSHFLHV�ZDV�IRXQG� LQ�D�
VXFFHVVLRQ�DUHD�RI �GHJUDGHG�IRUHVW��*XQDZDQ��
�������+RZHYHU��B. glauca�PLJKW�QRW�EH�DEOH�WR�
JURZ�QDWXUDOO\�LQ�WKH�KHDYLO\�GHJUDGHG�VRLO�VXFK�
DV�LQ�WKH�SRVW�FRDO�PLQLQJ�DUHDV��1HYHUWKHOHVV��
WKH� LQIRUPDWLRQ� DERXW� WKH� JURZWK� RI �������������������������
B. glauca� LV� OLPLWHG�� WKHUHIRUH�� LW� LV� GLIÀFXOW� WR�
FRPSDUH� LWV� JURZWK�� $� VWXG\� UHSRUWHG� WKDW���������
B. glauca�FRXOG�JURZ�WR�D�KHLJKW�RI �XS�WR����P��
LQLWLDOO\�GLVWULEXWHG�LQ�2NLQDZD��-DSDQ��7DLZDQ��
6RXWKHUQ� SDUW� RI � &KLQD�� ,QGRFKLQD� DQG� WKH�
3KLOLSSLQHV��1JXH\HP��%UXVRWWL��&DFFLDODQ]D��	�
)LQ]L���������
0HDQZKLOH� S. polyanthum had the most 

PDVVLYH�GLDPHWHU�JURZWK�EXW�PRGHUDWH�KHLJKW�
JURZWK�FRPSDUHG�WR�WKH�RWKHU�QLQH�SODQW�VSHFLHV��
+RZHYHU��S. polyanthum�JURZWK�LQ�WKLV�VWXG\�ZDV�
UHPDUNDEOH�FRPSDUHG�WR�RWKHU�VWXGLHV��$�VWXG\�
UHSRUWHG�WKH�GLDPHWHU�JURZWK�RI �S. polyanthum 

SODQWHG�LQ�WKH�UHVWRUDWLRQ�RI �GHJUDGHG�IRUHVW�LQ�
6LQJDSRUH�FDQ�UHDFK�DERXW���FP�SHU�\HDU�ZLWK�
WKH�DYHUDJH�GLDPHWHU�RI �DERXW�����FP�DW�WKH�DJH�
RI ���\HDUV��6KRQR��'DYLHV��	�&KXD���������7KH�
RWKHU� VWXG\� VKRZHG� WKDW� DW� WKH� SHULRG� RI � ���

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����2FWREHU�������������������������������������,661������������(�,661�����������
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PRQWKV��S. polyanthum�KDG�������FP�RI �KHLJKW�
DQG�����FP�RI �GLDPHWHU��ZKLFK�ZDV�SODQWHG�LQ�
D� QDWXUH� WRXULVP�SDUN� GHJUDGHG� DUHD�ZLWK� WKH�
LQWHUFURSSLQJ�V\VWHP��6XPDUKDQL���������7KXV��
E\�FRQVLGHULQJ�WKH�OHYHO�RI �GHJUDGDWLRQ��ZKLFK�
LV� KHDYLHU� LQ� WKH� SRVW�FRDO� PLQLQJ� DUHDV� WKDQ�
WKH� OHYHO� RI � GHJUDGDWLRQ� LQ� WKH� RWKHU� VWXGLHV�������������
S. polyanthum�PLJKW�EH�DEOH�WR�DGDSW�WR�WKH�SRVW�
PLQLQJ�UHJLRQV�LQ�WKLV�VWXG\��7KLV�VSHFLHV�LV�DOVR�
NQRZQ�DV�D�PHGLFLQDO�SODQW��+DU�	�,QWDQ��������
:LG\DZDWL�HW�DO���������
7KH�RWKHU�VSHFLHV�LQ�WKLV�VWXG\��Sh. balangeran��

S. lineatum and S. scortechinii showed consistent 

PRGHUDWH�GLDPHWHU�DQG�KHLJKW�JURZWK�FRPSDUHG�
WR� WKH� RWKHU� VSHFLHV�� S. balangeran showed a 

VLJQLÀFDQW� LQFUHDVH� LQ� GLDPHWHU� DQG� KHLJKW�
JURZWK�ZKLFK�RFFXUUHG� VLQFH� WKH�PRQWK���nd��
DIWHU�D�VORZ�JURZWK�GXULQJ�WKH�ÀUVW����PRQWKV��
7KLV�LQGLFDWHV�WKDW�WKLV�VSHFLHV�PLJKW�JURZ�ZHOO�
LQ�WKH�SRVW�PLQLQJ�HQYLURQPHQW��+RZHYHU��WKH�
GHYHORSPHQW�RI �S. balangeran LQ�WKH�ÀUVW�\HDU�LQ�
WKLV�VWXG\�LV�VORZHU�FRPSDUHG�WR�VHYHUDO�VWXGLHV��
$�VLPLODU�VWXG\�UHSRUWHG�WKDW�S. balangeran could 

JURZ�E\����FP�LQ�KHLJKW�DQG�����PP�LQ�GLDPHWHU�
GXULQJ� WKH�ÀUVW� \HDU�� JURZQ�XQGHU� WKH� VKDGHG�
DUHD�RI ���\HDUV�ROG�IDVW�JURZLQJ�SODQWV��6DPDQHD�
VDPDQ��6XVLOR���������DQG�DQRWKHU�VWXG\�VKRZ�LW�
JURZV�E\����²����FP�RI �KHLJKW�DQG����²����FP�
RI �GLDPHWHU�DW�ÀYH�\HDUV�ROG�LQ�SRVW�FRDO�PLQLQJ�
ODQG��/HVWDUL��)LTD��)DX]LDK��	�%XGLKDUWD���������
7KLV�LQGLFDWHV�WKDW�VKDGHG�DUHDV�DUH�HVVHQWLDO�IRU�
S. balangeran GXULQJ�WKH�ÀUVW�\HDUV�DIWHU�SODQWLQJ�
LQ�WKH�SRVW�PLQLQJ�HQYLURQPHQW�
2Q�WKH�FRQWUDU\��DQRWKHU�VWXG\�UHSRUWHG�WKDW�

S. balangeran FRXOG�JURZ�ZHOO�LQ�WKH�XQ�VKDGHG 

LPSHUDWD� �JUDVVODQG�� �JURZLQJ� � �E\  ��²���FP  

RI �KHLJKW� � DQG� ��²��� �PP� LQ�GLDPHWHU� DW� WKH�
ÀUVW� \HDU� DW� YDULRXV� ODQG� SUHSDUDWLRQV� �<DVVLU�
	� 0LWLNDXML�� ������� ,W� LV� LPSRUWDQW� WR� QRWH�
WKDW� WKH� OHYHO� RI � GHJUDGDWLRQ� LQ� WKH� LPSHUDWD�
JUDVVODQG� ZDV� PXFK� ORZHU� WKDQ� WKH� OHYHO� RI �
GHJUDGDWLRQ� LQ� WKH� SRVW�PLQLQJ� DUHDV�� FDXVLQJ�
VLJQLÀFDQW� JURZWK� RI �S. balangeran LQ� WKH� ÀUVW�
\HDU�� ,Q� DGGLWLRQ�� WKLV� VSHFLHV� LV� DOVR� UHSRUWHG�
DV�RQH�RI �WKH�SODQWV�IRU�SHDW�VZDPS�UHVWRUDWLRQ�
SURMHFW� �*UDKDP�� 7XUMDPDQ�� 	� 3DJH�� �������
)XUWKHUPRUH�� S. balangeran was said to have 

DERXW� ���� FP�RI � VWHP�GLDPHWHU� DW� WKH� DJH�RI �

���PRQWKV�� SODQWHG� LQ� WKH� SHDW� VZDPS� IRUHVW�
LQ�&HQWUDO�.DOLPDQWDQ��7XUMDPDQ�HW�DO����������
VOLJKWO\�ORZHU�WKDQ�WKH�GLDPHWHU�JURZWK�LQ�WKLV�
UHVHDUFK�� 7KLV� LQGLFDWHV� WKDW� S. balangeran can 

JURZ�LQ�YDULRXV�HQYLURQPHQWV��������
&RPSDUHG�WR�WKH�RWKHU�VWXGLHV��WKH�GLDPHWHU�

DQG�KHLJKW�JURZWK�RI �S. lineatum in this study 

ZDV� DFFHSWDEOH�� $� VWXG\� UHSRUWHG� WKDW� WKLV�
VSHFLHV� FRXOG� JURZ� E\� ����� FP� LQ� KHLJKW� DQG�
�����FP�LQ�GLDPHWHU� LQ� WKH�ÀUVW�\HDU� �5DKPDQ�
HW� DO��� ������� 0HDQZKLOH�� LQ� WKLV� VWXG\�� WKH�
KHLJKW�DQG�GLDPHWHU�JURZWK�RI �S. lineatum was 

VWDJQDWHG� GXULQJ� WKH� ÀUVW� \HDU� EXW� VWDUWHG� WR�
JURZ�FRQVLVWHQWO\�IURP�WKH��nd�WR��th�\HDU��7KLV�
LQGLFDWHV�WKDW�WKLV�VSHFLHV�FDQ�DGDSW�DQG�JURZ�LQ�
D�KHDYLO\�GHJUDGHG�HQYLURQPHQW�VXFK�DV�LQ�WKH�
SRVW�PLQLQJ�DUHDV�
)XUWKHUPRUH�� �S. lineatum� FDQ� DOVR� JURZ� LQ�

WKH� VXFFHVVLRQ� DUHDV� LQ� DQ� DEDQGRQHG� JUD]LQJ�
VLWH�LQ�:HVW�-DYD��,QGRQHVLD��5RVOHLQH�	�6X]XNL��
�������7KLV�LQGLFDWHV�WKDW�WKLV�VSHFLHV�LV�SLRQHHU�
VSHFLHV�PHDQZKLOH�� ZRUNV� RI � OLWHUDWXUH� DERXW�
Sy. Scortechinii LV�OLPLWHG��WKHUHIRUH��LW�LV�KDUG�WR�
FRPSDUH�LWV�JURZWK�LQ�DQRWKHU�HQYLURQPHQW��
7KH� RWKHU� VSHFLHV�� S. wallichii��M. motleyana 

and C. myrianthus� KDG� ORZ� WR� WKH� DYHUDJH� EXW�
WKH� FRQVLVWHQW� GLDPHWHU� DQG� KHLJKW� JURZWK� LQ�
WKH� IRXU� \HDUV� FRPSDUHG� WR� WKH�RWKHU� VSHFLHV��
+RZHYHU�� LW� LV�GLIÀFXOW� WR�HYDOXDWH� WKH�JURZWK�
SHUIRUPDQFH� RI � WKHVH� WKUHH� VSHFLHV� GXH� WR�
OLPLWHG�ZRUNV�RI � OLWHUDWXUH��%DVHG�RQ�DYDLODEOH�
SLHFHV� RI � OLWHUDWXUH�� S. wallichii�� M. motleyana 

and C. myrianthus� FDQ� EH� FDWHJRUL]HG� DV�
SLRQHHU� VSHFLHV�� DSSHDULQJ� DIWHU� GLVWXUEDQFHV�
LQ�D�IRUHVW�HFRV\VWHP��)RU�H[DPSOH��S. wallichii 

ZDV� UHSRUWHG� DSSHDULQJ� LQ� DQ� DEDQGRQHG� FRDO�
PLQLQJ�VLWH�LQ�,QGLD��LQ�ZKLFK�WKH�FRDO�H[WUDFWLRQ�
ZDV�FRQGXFWHG�XVLQJ�¶UDW�KROH·�PLQLQJ�PHWKRG�
�6DUPD��.XVKZDKD��	�6LQJK���������7KH�RWKHU�
study showed that S. wallichii�JURZV�LQ�D�QDWXUDO�
VXFFHVVLRQ� DUHD� DIWHU� WKH� YROFDQLF� HUXSWLRQ��
DOWKRXJK�WKLV�VSHFLHV�ZDV�QRW�D�GRPLQDQW�SODQW�
�6XU\DQWR��=DNL��$]DQL��	�$]P\��������
0HDQZKLOH�� DQRWKHU� VWXG\� VKRZV� WKDW��������������������

C. myrianthus�ZDV�D�SODQW�VSHFLHV�LQ�WKH�VHFRQGDU\�
IRUHVWV� �<XVXI � 	� 3XUZDQLQJVLK�� ������� $OVR����
M. motleyana ZDV�D�SLRQHHU�VSHFLHV�WKDW�UHSRUWHG�
WR�GRPLQDQWO\� LQKDELW� WKH� ORZ�WR� LQWHUPHGLDWH�

7KH�*URZWK�RI �/RFDO�7UHH�6SHFLHV�RQ�3RVW�&RDO�0LQLQJ�$UHDV�LQ�(DVW�.DOLPDQWDQ��������������������������%XUKDQXGGLQ�$GPDQ�HW�DO��
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GLVWXUEDQFH��6OLN��.H�OHU��	�YDQ�:HO]HQ��������
OHYHO� IRUHVW��1HYHUWKHOHVV�� LQ� WKH�KLJK� OHYHO�RI �
GLVWXUEDQFHV� VXFK� DV� PLQLQJ� DFWLYLWLHV� LQ� WKLV�
VWXG\��LQ�ZKLFK�WKH�VRLO�H[SHULHQFH�FRPSDFWLRQ��
WKHVH� WUHH� VSHFLHV�PLJKW� VWLOO� EH� DEOH� WR� JURZ��
EXW�WKH\�QHHG�WLPH�WR�DGDSW�WR�WKH�SRVW�PLQLQJ�
HQYLURQPHQW�GXULQJ�WKH�ÀUVW�\HDU�
,QFUHDVLQJ� SODQW� JURZWK� QHHGV� LQSXW�

WHFKQRORJ\�� 6RLO� PDQDJHPHQW� WKDW� SUHVHUYHV�
VRLO� QXWULHQWV� DQG� SUHYHQWV� DFLGLÀFDWLRQ� LV�
OLNHO\� NH\� WR� WKH� VXFFHVV� RI � UHIRUHVWLQJ� SRVW�
PLQLQJ�ODQG��:RRGEXU\�HW�DO�����������7KH�XVH�
RI �P\FRUUKL]DH� FDQ� EH� D� VROXWLRQ� WR� LPSURYH�
VRLO�TXDOLW\� DQG�SODQW�JURZWK�� �$SSOLFDWLRQ�RI �
P\FRUUKL]DH�FRXOG�LPSURYH�VRPH�FKHPLFDO�VRLO�
SURSHUWLHV�VXFK�DV�S+��VRLO�RUJDQLF�&��WRWDO�VRLO�
1��DQG�DYDLODEOH�3��$JXV��3ULPDQDQGD��)DULGDK��
:XODQGDUL��	�/HVWDUL�� ������:XODQGDUL�� 6DULGL��
&KHQJ��	�7DZDUD\D��������

IV. CONCLUSION

,Q�FRQFOXVLRQ��DOPRVW�DOO�SODQW�VSHFLHV�LQ�WKLV�
VWXG\�KDYH�EHHQ�DEOH� WR�JURZ�DQG�WR�DGDSW� WR�
WKH�SRVW�FRDO�PLQLQJ�ODQG��DQG�RQO\���RXW�RI ����
VSHFLHV�ZHUH�XQDEOH�WR�DGDSW�LQ�WKLV�HQYLURQPHQW��
,Q�WKLV�VWXG\��V. pinnata�KDG�WKH�PRVW�VLJQLÀFDQW�
JURZWK� SHUIRUPDQFH� FRPSDUHG� WR� WKH� RWKHU�
QLQH� VSHFLHV�� S. polyanthum�� S. scortechinii and        

S. lineatum�DOVR�KDG�D�JRRG�JURZWK�SHUIRUPDQFH�
LQ� WKH�SRVW�FRDO�PLQLQJ� ODQG��(YHQ� WKRXJK� DV�
D� FOLPD[� IRUHVW� VSHFLHV�� S. balangeran had an 

H[FHOOHQW�SHUIRUPDQFH�LQ�DQ�RSHQ�DUHD�VXFK�DV�
SRVW�FRDO�PLQLQJ�ODQG�
,Q�WKH�HDUO\�SHULRG�DIWHU�SODQWDWLRQ��DOO�VSHFLHV�

H[SHULHQFHG�VORZ�JURZWK�GXH�WR�DGDSWDWLRQ�WR�
WKH�SRVW�PLQLQJ�HQYLURQPHQWDO�FRQGLWLRQ��DIWHU�
���PRQWKV�WKH�GHYHORSPHQW�RI �WKH�WHQ�VSHFLHV�
LQFUHDVHG� DW� D� YDULDEOH� UDWH��2QO\� WZR� VSHFLHV��
B. glauca and F. variegata�H[SHULHQFHG�D�GHFUHDVH�
LQ�GLDPHWHU�DQG�KHLJKW�JURZWK�WZR�\HDUV�DIWHU�
SODQWHG��

V. pinnata�� S. polyanthum�� S. scortechinii������������������������
S. lineatum, and S. balangeran FDQ� EH�
UHFRPPHQGHG� DV� UHYHJHWDWLRQ� SODQWV� IRU� WKH�
UHKDELOLWDWLRQ� RI � SRVW�FRDO�PLQLQJ� ODQG��7ULDOV�
VKRXOG�EH�XQGHUWDNHQ�RQ�RWKHU�ORFDO�WUHHV�DQG�
ORFDO�FOLPD[�WUHHV�WR�VXSSRUW�WKH�VXFFHVV�RI �WKH�

UHKDELOLWDWLRQ�RI �SRVW�FRDO�PLQLQJ� ODQG�PDLQO\�
ORFDWHG�LQ�WKH�IRUHVW�DUHD�
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