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STORAGE TECHNIQUES OF CEMPAKA WASIAN 

(Magnolia tsiampaca (Miq.) Dandy) SEEDS 
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&HPSDND�ZDVLDQ�LV�D�W\SH�RI �ZRRG\�WUHH�ZKLFK�KDV�D�VXEVWDQWLDO�KLVWRULFDO�YDOXH�DVVRFLDWHG�ZLWK�WKH�ORFDO�
FXOWXUH�RI �WKH�0LQDKDVDQ�SHRSOH��7KH�LPSURYHPHQW�RI �FHPSDND�ZDVLDQ�SODQWDWLRQ�LV�HVVHQWLDO�GXH�WR�WKHLU�
HQRUPRXV�LPSRUWDQFH�DQG�XVDJH��7KLV�VWXG\�DLPV�WR�GLVFRYHU�WKH�LPSDFWV�RI �GXUDWLRQ��VWRUDJH�URRP��DQG�
FRQWDLQHUV�XVHG�IRU�WKH�DSSURSULDWH�VWRUDJH�RI �FHPSDND�ZDVLDQ�VHHGV��7KH�GHVLJQ�XVHG�LQ�WKLV�VWXG\�LV�HQWLUHO\�
UDQGRPL]HG�GHVLJQ�RUJDQL]HG�ZLWK�D�IDFWRULDO�SDWWHUQ�ZKLFK�FRQVLVWV�RI �WKUHH�IDFWRUV�����VWRUDJH�GXUDWLRQ�����
VWRUDJH�URRP�DQG����VWRUDJH�FRQWDLQHUV��'XUDWLRQ�RI �VWRUDJH�ZDV����������DQG���PRQWKV��PHDQZKLOH��VWRUDJH�
URRPV� FRPSULVHG� RI � UHIULJHUDWRUV�� FKDPEHUV�� DQG� DLU�FRQGLWLRQHG� URRP�� 0RUHRYHU�� VWRULQJ� FRQWDLQHUV�
FRQVLVWHG�RI �FDOLFR�FORWK��DOXPLQLXP�IRLOV��DQG�SODVWLF�EDJV��7KH�VWXG\�ÀQGLQJ�LQGLFDWHV�WKDW�WKH�VHHGV�RI �
FHPSDND�ZDVLDQ�FRXOG�VWLOO�JHUPLQDWH�LI �VWRUHG�IRU�ÀYH�PRQWKV�E\�XVLQJ�SODVWLFV�EDJV�LQVLGH�UHIULJHUDWRUV��$�
VLJQLÀFDQW�SURYLVLRQ�RI �VHHGV�DQG�VXLWDEOH�WLPLQJ�DUH�FORVHO\�UHODWHG�WR�WKH�SURSHU�VHHG�VWRUDJH�WHFKQLTXHV�

.H\ZRUGV��6HHGV��FHPSDND�ZDVLDQ��VWRUDJH�GXUDWLRQ��FRQWDLQHUV

TEKNIK PENYIMPANAN BENIH CEMPAKA WASIAN (0DJQROLD WVLDPSDFD (Miq.) Dandy). Cempaka 

wasian merupakan jenis kayu yang memiliki nilai historis sangat erat dengan budaya masyarakat Minahasa. Pengembangan 

hutan tanaman cempaka wasian perlu menjadi prioritas mengingat tingkat kebutuhannya cukup tinggi. Penyediaan benih 

dalam jumlah yang banyak dan pada waktu yang tepat sangat berkaitan dengan usaha metode penyimpanan benih yang 

sesuai. Penelitian ini bertujuan untuk mengetahui pengaruh waktu, tempat, dan wadah penyimpanan yang sesuai untuk benih 

cempaka wasian. Rancangan yang digunakan dalam penelitian ini adalah acak lengkap yang disusun dengan pola factorial 

yang terdiri dari 3 (tiga) faktor, yaitu: 1) waktu penyimpanan, 2) ruang penyimpanan, dan 3) wadah penyimpanan. Waktu 

penyimpanan terdiri dari 4 faktor, yaitu 2; 3; 4; dan 5 bulan, tempat penyimpanan terdiri dari 3 faktor yaitu ruang kulkas; 

ruang kamar; dan ruang AC. Sedangkan wadah penyimpanan terdiri dari kain blacu; aluminium foil; dan plastik. Hasil 

penelitian menunjukkan bahwa benih cempaka wasian masih dapat berkecambah optimal walaupun disimpan selama 5 

(lima) bulan apabila menggunakan wadah simpan plastik dalam ruang kulkas.

Kata kunci: Benih, cempaka wasian, lama penyimpanan, wadah
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I.  INTRODUCTION

&HPSDND� ZDVLDQ� LV� D� W\SH� RI � ZRRG\� WUHH�

which has historical value closely associated 

ZLWK�WKH�ORFDO�FXOWXUH�RI �WKH�0LQDKDVDQ�SHRSOH��

&HPSDND�ZDVLDQ�WLPEHU�KDV�EHHQ�XWLOL]HG��HYHQ�

EHIRUH�WKH�WLPEHU�EHFRPHV�WKH�SULPDU\�PDWHULDO�

IRU� :RORDQ� +RXVH� �WUDGLWLRQDO� KRXVH� RI �

0LQDKDVD��� /XPHPSRXZ� ������� VWDWHG� WKDW� LQ�

WKH�FHUHPRQLDO�SURFHVV�RI �EXLOGLQJ� WUDGLWLRQDO�

KRXVHV�LQ�7RPEXOX��RQH�RI �WKH�ORFDO�WULEHV�RI �

0LQDKDVD���FHPSDND�ZDVLDQ�LV�PRVWO\�FROOHFWHG�

IURP�WKH�IRUHVW�DQG�WKH�WLPEHU�LV�XVHG�DV�WKH�FRUH�

PDWHULDO��$GGLWLRQDOO\��WKH�SHRSOH�RI �0LQDKDVD�

HPEUDFH�WKH�SV\FKRORJLFDO�UHODWLRQVKLS�ZLWK�WKLV�

ZRRG�EHFDXVH�DSSO\LQJ�LW�DV�WKH�SULPDU\�KRXVH�

PDWHULDO� LV�EHOLHYHG� WR�SURYLGH�D�GDLO\�SRVLWLYH�

DWPRVSKHUH�

&XUUHQWO\��FHPSDND�WLPEHU�VXSSO\�LV�OLPLWHG��

and it is collected either from the natural or 

reserved forest for the traditional houses of  

0LQDKDVD���6DVPXNR���������7KH�GHYHORSPHQW�

RI �FHPSDND�ZDVLDQ�SODQWDWLRQV�PXVW�EHFRPH�D�

SULRULW\��GXH�WR�WKHLU�FRQVLGHUDEOH�FRQVXPSWLRQ�

DQG�LW
V�FXOWXUDOO\�VLJQLÀFDQW�IRU�WKH�SHRSOH�RI �

0LQDKDVD��,W�QHFHVVLWDWHV�WKH�VXSSO\�RI �D�ODUJH�

TXDQWLW\�RI �FHPSDND�ZDVLDQ�VHHGV�ZLWK�VXSHULRU�

TXDOLW\��$YDLODELOLW\�RI �VHHGV�LQ�ODUJH�DPRXQWV�LV�

FORVHO\�DVVRFLDWHG�ZLWK�WKH�HIIRUW�WR�WKH�SURSHU�

WHFKQLTXH� RI � VWRULQJ� VHHGV�� 'XULQJ� VWRULQJ�

SHULRG��VHHGV�H[SHULHQFH�D�GHFOLQH�LQ�JHUPLQDWLRQ�

YDOXH�GXH�WR�WKHLU�SK\VLRORJLFDO�SURFHVV�DV�ZHOO�

DV� WKH� VXUURXQGLQJ� HQYLURQPHQWDO� FRQGLWLRQ�

ZKLFK� LV� OHVV� RSWLPDO� �6XLWD� 	� 'DUZR�� ������

�1XULVPD��$JXVWLDQV\DK�	�.DPDO��������

6HHGV� RI � FHPSDND� ZDVLDQ� DUH� JURXSHG� DV�

RQH� RI � WKH� VHHGV�ZKLFK� FDQQRW� EH� VWRUHG� IRU�

DQ�H[WHQGHG�SHULRG��.LQKR�	�0DKIXG]���������

+RZHYHU��OLWWOH�LQIRUPDWLRQ�LV�UHFRUGHG�RQ�WKH�

H[DFW� GXUDWLRQ� DQG� PHWKRG� RI � VWRULQJ� WKHVH�

VHHGV��,UDZDQ�DQG�+LGD\DK��������DGGUHVV�WKDW�

FHPSDND�ZDVLDQ�VHHGV�ZKLFK�KDYH�EHHQ�VWRZHG�

IRU�D�PRQWK�LQ�SODVWLF�EDJV�ZHUH�DEOH�WR�JURZ�

ZHOO� ZLWK� D� JHUPLQDWLRQ� UDWH� RI � � !����� 7KH�

H[SHULPHQW� WR� LGHQWLI\� ORQJHU� FRQVHUYDWLRQ�

GXUDWLRQ� E\� DSSO\LQJ� DSSOLFDEOH� SUHVHUYDWLRQ�

PHWKRG� QHHGV� WR� EH� VWXGLHG� WR� FRPSOHWH�

DYDLODEOH� UHFRUGV�� 7KLV� VWXG\� DLPV� WR� GLVFRYHU�

WKH� LPSDFW� RI � DSSURSULDWH� VWRUDJH� GXUDWLRQ��

VWRUDJH� URRPV�� DQG� FRQWDLQHUV� IRU� FHPSDND�

ZDVLDQ�VHHGV�

II. MATERIAL AND METHOD

7KH�VWXG\�DLPV�WR�SURYLGH�VXIÀFLHQW�GHWDLOV�
RI � WKH� UHVHDUFK�ZRUN� WR� DOORZ� WKH�PHWKRG� WR�
EH� UHSURGXFHG�� 7KLV� VWXG\� ZDV� FRQGXFWHG�
IURP� 1RYHPEHU� ����� WR� $SULO� ����� DW� WKH�
3HUPDQHQW� 1XUVUH\� RI � %3'$6+/� �WKH�
:DWHUVKHG� DQG� 3URWHFWHG� )RUHVW�0DQDJHPHQW�
8QLW��7RQGDQR�.LPD�$WDV�ORFDWHG�DW�WKH�RIÀFH�
RI � (QYLURQPHQW� DQG� )RUHVWU\� 5HVHDUFK� DQG�
'HYHORSPHQW�&HQWUH��1RUWK�6XODZHVL�3URYLQFH��
7KH�PDWHULDO�XVHG�LQ�WKLV�UHVHDUFK�LV�WKH�VHHGV�
RI � FHPSDND� ZDVLDQ�� IURP� 0LQDKDVD� 6HODWDQ�
5HJHQF\��0HDQZKLOH��WKH�HTXLSPHQWV�XVHG�ZDV�
VRZLQJ�ER[�IRU�VRZLQJ�VHHGV��VDQG��ODEHO��GLJLWDO�
VFDOH��RYHQ��DQG�VWDWLRQDULHV�

A. Methods

7KH�ULSHQ�VHHGV�ZHUH�H[WUDFWHG�IURP�WKH�IUXLWV�
WKHQ�VRDNHG�RYHUQLJKW�WR�UHPRYH�WKH�HSLGHUPLV�
IURP�WKH�VHHGV��7KH�VHHGV�DUH�VWRUHG�DFFRUGLQJ�
WR� WKH� WUHDWPHQW�� 'XUDWLRQ� RI � VWRUDJH� ZDV� ���
������ DQG���PRQWKV��PHDQZKLOH�� VWRUDJH� URRP�
FRPSULVHG� RI � WKH� UHIULJHUDWRU� �WHPSHUDWXUH�
�²��o&�� KXPLGLW\� ��²������ VWRUDJH� FKDPEHUV�
ZLWK� URRP� WHPSHUDWXUH� �WHPSHUDWXUH� ��²
��o&�� KXPLGLW\� ��²������ DQG� URRPV�ZLWK� DLU�
FRQGLWLRQHUV� �WHPSHUDWXUH� ��²��o&�� KXPLGLW\�
��²������)XUWKHU��VWRUDJH�FRQWDLQHUV�FRQVLVWHG�
RI �FDOLFR�FORWK��DOXPLQLXP�IRLO��DQG�SODVWLF�EDJV��
(YHU\� WUHDWPHQW� FRPSULVHV� RI � WKUHH�

UHSOLFDWLRQV� HDFK� ZLWK� ��� VHHGV�� � 6HHG�
JHUPLQDWLRQ�ZDV�REVHUYHG�IRU����GD\V�IRU�HDFK�
WUHDWPHQW�� 6HHGV�ZHUH� QRW� VRZQ� FRQFXUUHQWO\��
EXW� LW� LV� DGMXVWHG� WR� WKH� WUHDWPHQW� RI � VWRUDJH�
GXUDWLRQ�� 7KH� VWRUDJH� GXUDWLRQ� LV� JURXSHG�
IRU� WKH� GXUDWLRQ� RI � ��� ��� DQG� ��PRQWKV�� 7KH�
VHHGV�ZHUH�VWRUHG�IRU�WZR�PRQWKV��DQG�WKHQ�LW�
LV� UHMXYHQDWHG� DQG� REVHUYHG� IRU� ��� GD\V�� 7KH�
WUHDWPHQW� RI � VWRUDJH� GXUDWLRQ� RI � �� PRQWKV��
VHHGV�ZHUH� VWRUHG�ÀUVW� IRU� WKUHH�PRQWKV� WKHQ�
LW� LV� UHMXYHQDWHG� DQG� REVHUYHG� IRU� ��� GD\V��
7KH� WUHDWPHQW� VWRUDJH� GXUDWLRQ� RI � ��PRQWKV��
WKH�VHHGV�ZHUH�VWRUHG�IRU�IRXU�PRQWKV��WKHQ�LW�
ZDV�UHMXYHQDWHG�DQG�REVHUYHG�IRU����GD\V��7KH�
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WUHDWPHQW�RI �VWRUDJH�GXUDWLRQ�RI �ÀYH�PRQWKV��

tKH�VHHGV�ZHUH�VWRUHG�IRU�ÀYH�PRQWKV�� WKHQ� LW�
ZDV�UHMXYHQDWHG�DQG�REVHUYHG�IRU����GD\V��7KLV�
VWXG\�HPSOR\V�D�FRPSOHWHO\�UDQGRPL]HG�GHVLJQ�
RUJDQL]HG�ZLWK�D�IDFWRULDO�SDWWHUQ�

B. Observed Parameters

([SHULPHQWDO�SDUDPHWHUV�ZHUH�VHHG�PRLVWXUH�
FRQWHQW�� JHUPLQDWLRQ� UDWH�� DQG� JHUPLQDWLRQ�
VSHHG��7KH\�ZHUH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�
IRUPXOD�

Seed Moisture Content

7KH�ZDWHU� OHYHO� LQ� WKH� VHHGV�ZDV�PHDVXUHG�
XVLQJ� DQ� RYHQ� WHPSHUDWXUH� RI � ������&� IRU�
��� KRXUV�� (DFK� WUHDWPHQW� FRQVLVWHG� RI � ���
VHHGV�� 7KH� ZDWHU� FRQWHQW� LV� UHSUHVHQWHG� LQ�
WKH� SHUFHQWDJH� RI � ZHLJKW� DQG� FDOFXODWHG� WR�
WKH�FORVHVW�RQH�GHFLPDO��,67$��������ZLWK�WKH�
IROORZLQJ�IRUPXOD�

:KHUH���0�� �FRQWDLQHUV·�ZHLJKW�EHIRUH�RYHQ��J���0� �

FRQWDLQHUV·� ZHLJKW� �� VHHGV� EHIRUH� RYHQ� �J���

0� �FRQWDLQHUV�ZHLJKW���VHHGV�DIWHU�RYHQ��J�

Germination Rate

7KH� HQHUJ\� WR� JURZ� LV� GHWHUPLQHG� E\�
WKH� QXPEHU� RI � VHHGV� ZKLFK� KDV� VSURXWHG��
$FFRUGLQJ�WR�6DGMDG�0XQLDUWL��DQG�,O\DV��������
6LDKDDQ���������WKH�JHUPLQDWLRQ�UDWH�OD\V�RXW�WKH�
SRWHQWLDO�YLDELOLW\�SDUDPHWHUV�ZLWK�WKH�IRUPXOD�

ZKHUH��.1� �QXPEHU�RI �QRUPDOO\�JHUPLQDWHG�VHHGV��1�

 �QXPEHU�RI �VRZQ�VHHGV

Germination Speed

7KH�FDOFXODWHG�JHUPLQDWLRQ�UDWH�LV�WKH�VHHGV�
WKDW�JHUPLQDWH�IURP�WKH�ÀUVW�REVHUYDWLRQ�GD\�WR�
WKH�ODVW�GD\��$FFRUGLQJ�WR�:LGDMDWL�HW�DO����������
WKH�UDWH�RI �JHUPLQDWLRQ�GHVFULEHV�WKH�YLJRXU�RI �
SDUDPHWHUV�ZLWK�WKH�IROORZLQJ�IRUPXOD�

ZKHUH���L REVHUYDWLRQ�GD\���.1�L QRUPDO�JHUPLQDWLRQ�

RQ�GD\�L������:L �WLPH�HWPDO��RQ�GD\�L

C. Analysis

� 'DWD� ZHUH� DQDO\]HG� E\� XVLQJ� DQDO\VLV� RI �
YDULDQFH��$129$���,I �WKH�GDWD� LV�VLJQLÀFDQWO\�
GLIIHUHQW��IXUWKHU�WHVWLQJ�ZDV�FDUULHG�RXW�XVLQJ�

'XQFDQ
V�DQDO\VLV��

III. RESULT AND DISCUSSION

)ROORZLQJ� WKH� RXWFRPH� RI � WKH� DQDO\VLV� RI �
YDULDQFH�� LW� FDQ� EH� VDLG� WKDW� WKH� LQWHUDFWLRQ�
EHWZHHQ�GXUDWLRQ��VWRUDJH�URRP��DQG�FRQWDLQHUV�
WUHDWPHQW�RIIHUV�DEVROXWH�LPSDFW�WRZDUGV�VHHG�
PRLVWXUH�FRQWHQW�DQG� WKH�JHUPLQDWLRQ� UDWH�RI �
FHPSDND�ZDVLDQ�VHHGV� �7DEOH�����)XUWKHU� WHVWV�
WR� ÀQG� RXW� WKH� EHVW� LQWHUDFWLRQ� WUHDWPHQW� DUH�
VKRZQ�LQ�7DEOH���
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7DEOH����$QDO\VLV�RI �YDULDQFHV�RI �WKH�HIIHFW�RI �duration��VWRUDJH�URRP��DQG�FRQWDLQHUV�WUHDWPHQW�WRZDUGV�

VHHG�PRLVWXUH�FRQWHQW��WKH�JHUPLQDWLRQ�UDWH�DQG�JHUPLQDWLRQ�VSHHG�RI �FHPSDND�ZDVLDQ�VHHGV

6RXUFH�RI �YDULDWLRQ
GE

0HDQ�RI �VTXDUH

6HHG�PRLVWXUH�

content

*HUPLQDWLRQ�

rate

*HUPLQDWLRQ�

VSHHG
'XUDWLRQ � ��.��
 �,���,��
 �.��

Room � ��.��
 �,���.��
 ��.��

&RQWDLQHUV � ���.��
 ��,���.��
 ��.��

'XUDWLRQ�[�URRP � �.��
 ���.��
 �.��

7LPH�[�FRQWDLQHUV � ��.��
 ���.��
 �.��

5RRP�[�FRQWDLQHUV � ��.��
 �,775.��
 �.��

'XUDWLRQ�[�URRP�[�FRQWDLQHUV �� �.��
 ���.��
 �.��


*DODW��(UURU�� �� ��.�� �,���.�� �.��

5HPDUNV���
� �VLJQLÀFDQW�DW�����FRQÀGHQFH�OHYHO



%DVHG�RQ�7DEOH���� LW�FDQ�EH�FRQFOXGHG�WKDW�
WKH�ORQJHU�WKH�VHHGV�DUH�VWRZHG��WKH�ORZHU�WKH�
PRLVWXUH� FRQWHQW� DQG� WKH� JHUPLQDWLRQ� HQHUJ\�
DUH��7KH�UHIULJHUDWRU�FDQ�PDLQWDLQ�PRLVWXUH�OHYHO�
DQG� JHUPLQDWLRQ� HQHUJ\� RI � FHPSDND� ZDVLDQ�
VHHGV��PHDQZKLOH��VWRUDJH�FKDPEHUV�ZLWK�URRP�
WHPSHUDWXUH�DQG�WKH�URRP�ZLWK�DLU�FRQGLWLRQHU�
GHFUHDVH�WKHP��2Q�WKH�RWKHU�KDQG��FDOLFR�FORWK�

QHJDWLYHO\� DIIHFWV� WKH� ZDWHU� FRPSRVLWH� DQG�
JHUPLQDWLRQ� HQHUJ\� RI � FHPSDND�ZDVLDQ� VHHGV�
EXW�ZLOO�LPSURYH�LI �VWRUHG�LQ�DOXPLQLXP�IRLO�DQG�
SODVWLF�EDJV��
3UHVHUYDWLRQ�HQHUJ\�LV�LQÁXHQFHG�E\�YDULRXV�

IDFWRUV��VXFK�DV�FRQGLWLRQ�DQG�VWRUDJH�GXUDWLRQ�
�6XV]ND� HW� DO��� ������� 'XUDWLRQ� LV� FRQVLGHUHG�
WR� KDYH� DQ� DFWXDO� LPSDFW� RQ� WKH� SHUFHQWDJH�

���

7DEOH����� 'XQFDQ� WHVW� RQ� LQWHUDFWLRQ� HIIHFW� RI � duration�� URRP�� DQG� FRQWDLQHUV� WUHDWPHQW� WRZDUGV� VHHG�
PRLVWXUH�FRQWHQW��WKH�JHUPLQDWLRQ�UDWH�DQG�JHUPLQDWLRQ�VSHHG�RI �FHPSDND�ZDVLDQ�VHHGV

No 7UHDWPHQW
6HHG�PRLVWXUH�

FRQWHQW����

*HUPLQDWLRQ�

UDWH����

*HUPLQDWLRQ�VSHHG�

���HWPDO�

�. &RQWURO � �� ����

�. ��PRQWK�[�UHIULJHUDWRU�[�FDOLFR�FORWK� �����J �����e �����e

�. ��PRQWK�[�UHIULJHUDWRU�[�DOXPLQLXP�IRLO ������c ������a �����a

�. ��PRQWK�[�UHIULJHUDWRU�[�SODVWLF�EDJV ������a ������a �����a

5. ��PRQWK�[�FKDPEHUV�[�FDOLFR�FORWK ������f �����e �����e

�. ��PRQWK�[�FKDPEHUV�[�DOXPLQLXP�IRLO ������e ������d �����d

7. ��PRQWK�[�FKDPEHUV�[�SODVWLF�EDJV ������cd ������E �����E

�. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�FDOLFR�FORWK ������f �����e �����e

�. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�DOXPLQLXP�IRLO� ������e �����e �����d

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�SODVWLF�EDJV ������cd ������c �����e

��. ��PRQWK�[�UHIULJHUDWRU�[�FDOLFR�FORWK �����J �����e �����e

��. ��PRQWK�[�UHIULJHUDWRU�[�DOXPLQLXP�IRLO ������f ������c �����c

��. ��PRQWK�[�UHIULJHUDWRU�[�SODVWLF�EDJV ������a ������a �����a

��. ��PRQWK�[�FKDPEHUV�[�FDOLFR�FORWK ������ef �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�DOXPLQLXP�IRLO ������e �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�SODVWLF�EDJV ������de ������c �����c

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�FDOLFR�FORWK ������J �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�DOXPLQLXP�IRLO ������f �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�SODVWLF�EDJV ������EF ������c �����E

��. ��PRQWK�[�UHIULJHUDWRU�[�FDOLFR�FORWK �����J �����e �����e

��. ��PRQWK�[�UHIULJHUDWRU�[�DOXPLQLXP�IRLO �����J ������d �����d

��. ��PRQWK�[�UHIULJHUDWRU�[�SODVWLF�EDJV ������DE ������E �����a

��. ��PRQWK�[�FKDPEHUV�[�FDOLFR�FORWK ������IJ �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�DOXPLQLXP�IRLO ������f �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�SODVWLF ������f �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�FDOLFR�FORWK �����J �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�DOXPLQLXP�IRLO ������J �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�SODVWLF ������e ������d �����d

��. ��PRQWK�[�UHIULJHUDWRU�[�FDOLFR�FORWK �����J �����e �����e

��. ��PRQWK�[�UHIULJHUDWRU�[�DOXPLQLXP�IRLO �����J ������d �����e

��. ��PRQWK�[�UHIULJHUDWRU�[�SODVWLF�EDJV ������E ������E �����a

��. ��PRQWK�[�FKDPEHUV�[�FDOLFR�FORWK ������f �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�DOXPLQLXP�IRLO ������f �����e �����e

��. ��PRQWK�[�FKDPEHUV�[�SODVWLF�EDJV ������e �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�FDOLFR�FORWK ������f �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�DOXPLQLXP�IRLO ������f �����e �����e

��. ��PRQWK�[�DLU�FRQGLWLRQHG�URRP�[�SODVWLF�EDJV ������f �����e �����e
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DQG� WKH� VSHHG� RI � VHHGV
� VSURXWLQJ� �6LDKDDQ���
������6ROLNLQ��������/HVWDUL���������7KH�JURZWK�
YDOXHV� SURGXFHG� LQ� WKLV� UHVHDUFK� SRLQWV� RXW�
WKDW� JHUPLQDWLRQ� RI � FHPSDND� ZDVLDQ� VHHGV�
FDQ�EH�VXVWDLQHG�IRU�ÀYH�PRQWKV�XVLQJ�FRUUHFW�
SUHVHUYDWLRQ�PHWKRG��%DVLFDOO\��WKH�VWRUDJH�LV�DQ�
H[HUWLRQ� WR� VWULYH� IRU� VHHGV� HQHUJ\� WR�GHYHORS�
RSWLPDOO\� E\� PLQLPDOL]LQJ� VHHGV
� UHVSLUDWLRQ�
�6XLWD�	�'DUZR���������
7KH� PRLVWXUH� OHYHO� RI � FHPSDND� ZDVLDQ�

VHHGV� UHWDLQHG� LQ� UHIULJHUDWRUV� XVLQJ� SODVWLF�
EDJV�SRVVHVVHV�VLJQLÀFDQWO\�VLPLODU�YDOXHV�IRU���
PRQWK�FRQVHUYDWLRQ�GXUDWLRQ��ZKHUHDV�� ORQJHU�
VWRUDJH� GXUDWLRQ� ��� DQG� �� PRQWKV�� GHOLYHUV�
VLJQLÀFDQWO\� GLIIHUHQW� ²� ORZHU� ²� YDOXHV��7KHVH�
YDOXHV�DUH�FRPSDUDEOH�ZLWK�JHUPLQDWLRQ�HQHUJ\��
6HHGV�ZKLFK�DUH�SUHVHUYHG�IRU���DQG���PRQWKV�
LQVLGH� UHIULJHUDWRUV� XVLQJ� SODVWLF� EDJV� DWWDLQ�
JURZWK� HQHUJ\� RI � ������� DQG� ���� ZKLOH�
IRU� �� DQG� �� PRQWKV� REWDLQ� ���� DQG� �����
$QWR� DQG� -D\DUDP� ������� DGGUHVV� WKDW� VHHGV
�
PRLVWXUH�FRQWHQW�SRVLWLYHO\�FRUUHODWHG�ZLWK�WKH�
SHUFHQWDJH�RI � WKHLU� JHUPLQDWLRQ�� ORVV� RI � VHHG�
moisture content will indirectly reduce the 

SURSRUWLRQ� RI � VHHG� JHUPLQDWLRQ�� 0RUHRYHU��
0DKMDELQ�� %LODO�� DQG� $ELGL� ������� H[SODLQHG�
WKDW�GXULQJ�WKH�SUHVHUYDWLRQ�SURFHVV��ZDWHU�OHYHO�
DQG�WHPSHUDWXUH�DUH�UHVSRQVLEOH�IRU�GDPDJLQJ�
VHHGV�� $OWKRXJK� FRQVHUYLQJ� FHPSDND� ZDVLDQ�
VHHGV�E\�FRROLQJ� WKHP�DW� WHPSHUDWXUH��o���o&�
XVLQJ�SODVWLF�EDJV�REWDLQHG�VOLJKWHU�JHUPLQDWLRQ�
HQHUJ\�SDUDOOHO�WR�VWRUDJH�GXUDWLRQ��LW�LV�UHJDUGHG�
PRUH� HIIHFWLYH� FRPSDUHG� WR� RWKHU� WUHDWPHQWV�
ZKLFK�H[SHULHQFH�D�GUDPDWLF�GHFOLQH�LQ�JURZLQJ�
FDSDELOLW\��
=KDR�HW�DO���������VWDWHG�WKDW�VWRUDJH�URRPV�

ZLWK�ORZ�WHPSHUDWXUHV�DQG�GU\�FRQGLWLRQV�KDYH�
D� JRRG� HIIHFW� RQ�PDLQWDLQLQJ� WKH� YLDELOLW\� RI �
VHHGV� RI � PRVW� VSHFLHV� RI � +\GURFKDULWDFHDH�
DQG� 3RWDPRJHWRQDFHDH�� %HVLGHV�� UHGXFWLRQ�
LQ� GHYHORSLQJ� DELOLW\� GXH� WR� LQVXIÀFLHQW�ZDWHU�
level was found in Pongamia pinnata��$PLQDK�	�
6\DPVXZLGD���������Rhizophora apiculate (Rohandi 

	�:LG\DQL�� ������ �1XULVPD�� $JXVWLDQV\DK� 	�
.DPDO��������DQG�Reutealisri sperma��7UHVQLDZDWL��
0XUQLDWL��	�:LGDMDWL���������
6XU\D� DQG� 1RUPDVLZL� ������� VWDWHG� WKDW�

WKH� VSHHG�RI � JHUPLQDWLRQ� UHIHUV� WR� WKH� DELOLW\�

RI �WKH�VHHGV�WR�JHUPLQDWH�LQ�OHVV�WKDQ�RSWLPDO�
HQYLURQPHQWDO� FRQGLWLRQV�� /HVLOROR�� 3DWW\�� DQG�
7HWW\� ������� DGGHG� WKDW� WKH� VSHHG� RI � VHHG�
JURZWK� LV� D� SURFHVV� RI � UHDFWLYDWLRQ� RI � VHHGV�
IRU� RSWLPXP� JURZWK�� *URZWK� VSHHG� FDQ� EH�
H[SUHVVHG�DV�D�PHDVXUH�RI �WKH�GXUDWLRQ�LW�WDNHV�
WR�DFKLHYH�DQ�HWPDO�JHUPLQDWLRQ��)DVW�JURZLQJ�
VSURXWV� LQGLFDWHG� WKDW� WKH� PHWDEROLF� SURFHVV�
LV� UXQQLQJ� RSWLPDOO\� �3UDVHW\D�� <XOLDQDK��
3XUQDPDQLQJVLK�� ������ ������� 7KH� VSHHG� RI �
JHUPLQDWLRQ�RI �FHPSDND�ZDVLDQ�VHHGV�LV�GLUHFWO\�
SURSRUWLRQDO�WR�WKH�JHUPLQDWLRQ�UDWH��7DEHO�����
/HVWDUL� ������� VWDWH� WKDW� WKH� ORQJHU� WKH� VHHGV�
DUH� VWRUHG�� WKH� VSHHG� RI � JHUPLQDWLRQ� RU� VHHG�
JURZWK�SRZHU�ZLOO�GHFUHDVH��VR�WKDW�WKH�YDOXH�RI �
VHHG�JHUPLQDWLRQ�ZLOO�DOVR�GHFUHDVH��7KH�YDOXH�
RI � VHHG� JHUPLQDWLRQ� LV� UHODWHG� WR� WKH� VSHHG�
RI � VHHG� JHUPLQDWLRQ� RU� VHHG� JURZWK� FDSDFLW\�
�3D\XQJ��3ULKDWLQLQJW\DV��	�1LVD��������
([FHOOHQW�TXDOLW\�DQG�SURSHU�SDFNDJLQJ�FDQ�

JHQHUDWH� JRRG� PDLQWHQDQFH� URRP� HFRV\VWHP�
IRU�VHHGV�DV�ZHOO�DV� VXVWDLQLQJ� WKH�ZDWHU� OHYHO��
WKXV�� WKH� VHHGV� FDQ� EH� SUHVHUYHG� H[WHQVLYHO\�
�/RGRQJ��7DPELQJ��	�$GULDQWRQ���������3ODVWLF�
containers can endure the moisture content in 

WKH�FHPSDND�ZDVLDQ�VHHGV�PRUH�SURGXFWLYHO\�LQ�
FRPSDULVRQ�WR�RWKHU�VWRUDJH�FRQWDLQHUV�EHFDXVH�
WKH\� DUH� ZDWHU�SURRI�� 'HEWLVDUL�� (UDZDWL�� DQG�
6XJL\DUWR� ������� VWDWHG� WKDW� SUHVHUYDWLRQ�
V\VWHP� XVLQJ� ZDWHU�SURRI � UHFHSWDFOH� SUHYHQWV�
H[FHVVLYH� HYDSRUDWLRQ�ZLWKLQ� WKH� VHHGV� GXULQJ�
WKH�FRQVHUYDWLRQ�SURFHVV��DQG�VHHGV�PDLQWDLQHG�
LQ� ZDWHU�SURRI � VWRUDJHV� DUH� FDSDEOH� RI �
VXVWDLQLQJ�WKH�JHUPLQDWLRQ�YLDELOLW\�DQG�YLJRXU�
RI � VHHGV�� )XUWKHUPRUH�� VHYHUDO� VHHGV� FDQ� EH�
ZHOO�XSKHOG�XWLOL]LQJ�SODVWLF� VXFK�DV�FXFXPEHU�
VHHGV� �6XPSHQD�� ������� ULFH� VHHGV� �6DUL� 	�
)DLVDO���������DQG�Manglietia glauce�VHHGV��6XLWD�	�
'DUZR���������3ODVWLF�LV�D�SDFNDJLQJ�VXEVWDQFH�
ZKLFK�LV�UHVLVWDQW�WR�KXPLGLW\��SUHVVXUH��DQG�QRW�
IUDJLOH��5DKD\X�	�:LGDMDWL��������
)XUWKHUPRUH�� DOXPLQLXP� IRLO� DQG� FDOLFR�

FORWK�SURGXFH�PHGLRFUH�JURZWK�YLDELOLW\�YDOXHV�
FRPSDUHG� WR� SODVWLFV�� &HPSDND� ZDVLDQ� VHHGV�
FRQVHUYHG�LQ�FDOLFR�FORWK�IDLOHG�WR�VSURXW�LQ�DOO�
VWRUDJH�URRPV��7KLV�FDOLFR�FORWK�LV�VXVSHFWHG�WR�
LQFUHDVH� UHVSLUDWLRQ�RI �FHPSDND�ZDVLDQ� VHHGV��
FRQVHTXHQWO\�� WKH� PRLVWXUH� FRQWHQW� GHFUHDVHV�
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UDSLGO\�� 7XZX�� 6XWDULDWL� DQG� � 6XDLE� �������
LQGLFDWHG� WKDW� FDOLFR� FORWK� KDV� WKH� SRRUHVW�
HIIHFWV�WRZDUGV�WKH�YLDELOLW\�RI �VRUJKXP�VHHGV�
IRU� WKH� UHDVRQ� WKDW� SDFNDJHV� PDGH� IURP� WKLV�
PDWHULDO� DUH� DLU� WUDQVOXFHQW�� DV� D� UHVXOW�� WKH�
H[FKDQJH� EHWZHHQ� KXPLGLW\� DQG� VXUURXQGLQJ�
DLU�FDQ�HDVLO\�RFFXU��
$GGLWLRQDOO\�� ,UDZDQ� DQG� ,ZDQXGGLQ�

������� UHYHDO� WKDW� FDOLFR� FORWK� LQÁXHQFHV� WKH�
deterioration water level in Pometia pinnata�VHHGV��
7KH�VHHGV�RI �FHPSDND�ZDVLDQ�DUH�DVVXPHG�WR�
KDYH� D� KLJKHU� OHYHO� RI � UHVSLUDWLRQ�� 6XU\DQWR�
�������VWDWHG�WKDW�FDOLFR�FORWK�LV�D�PDWHULDO�WKDW�
KDV�ODUJH�SRUHV�VR�WKDW�LW�LV�HDV\�IRU�DLU�WR�SDVV��
7KLV� FRQGLWLRQ� FDXVHV� WKH� VHHGV� WR� ELQG� RU�
UHOHDVH�ZDWHU�LQWR�WKH�DLU�HDVLO\��7KLV�PDWWHU�FDQ�
EH� SHUFHLYHG� WKURXJK� WKH� XWLOL]DWLRQ� RI � FDOLFR�
FORWK� DV� D� PHDQV� RI � VWRUDJH� SUHVHUYHG� LQ� DOO�
WKUHH� FRQVHUYDWLRQ� URRPV�� 6HHGV� SUHVHUYDWLRQ�
WKURXJK� FDOLFR� WH[WLOH� LQVLGH� D� URRP� ZLWK�
WHPSHUDWXUH��o���o&��URRP�ZLWK�DLU�FRQGLWLRQHU�
DQG� UHIULJHUDWRU�� LV� JHQHUDOO\� FRPSHWHQW� WR�
DIIHFW�WKH�VHHGV�IHDVLELOLW\�FRPSDUHG�ZLWK�QR�DLU�
FRQGLWLRQHU� URRP�EHFDXVH�RI � WKH� WHPSHUDWXUH�
DQG�KXPLGLW\�VWDELOLW\�IDFWRUV��
7KLV� VLWXDWLRQ� LV� FRPSDUDEOH� WR� Manglieta 

glauca seeds retained in calico cloth inside 

URRP�WHPSHUDWXUH����o���o&���ZKLFK�KDV�ORZHU�
JHUPLQDWLRQ�FDSDELOLW\�WKDQ�SUHVHUYDWLRQ�LQVLGH�
URRPV�ZLWK�DLU�FRQGLWLRQHU�DQG�'&6��6XLWD�	�
'DUZR�� ������� )XUWKHUPRUH�� =DQ]LEDU� �������
VWDWHG� WKDW� SRLQWV� RXW� WKDW� SUHVHUYLQJ� Pinus 

merkusii�VHHGV�LQ�URRP�WHPSHUDWXUH�DFFHOHUDWH�WKH�
UDWH�RI �VHHGV
�GHFOLQH��1XULVPD���$JXVWLDQV\DK�
DQG� .DPDO� ������� DGGHG� WKDW� KLJK� VWRUDJH�
WHPSHUDWXUH�FDQ�WULJJHU�VHHGV�UHVSLUDWLRQ����
5HIULJHUDWRUV� DUH� FRQVLGHUHG� DV� VWRUDJH�

URRPV�ZKLFK�DUH�SURÀFLHQW�DW�RIIHULQJ�RSWLPDO�
HIIHFWV�LQ�VWRUDJH�WHFKQLTXHV�RI �FHPSDND�ZDVLDQ�
VHHGV��6HHGV�SDFNHG�LQVLGH�D�SODVWLF�FRQWDLQHU�LQ�
UHIULJHUDWRUV�VLJQLÀFDQWO\�PDLQWDLQ�WKH�PRLVWXUH�
OHYHO�GXH�WR�WKHLU�DELOLWLHV�WR�DYRLG�JUHDWHU�VHHG�
UHVSLUDWLRQV��3XUED���6LWHSX��DQG�+DU\DWL��������
H[SODLQ�WKDW�UHVSLUDWLRQ�RFFXUV�EHFDXVH�HQ]\PH�
DFWLYLW\� LQ� VHHGV� LV� GHWHUPLQHG� E\� PRLVWXUH�
FRQWHQW� DQG� KLJK� UHODWLYH� KXPLGLW\�� /LNHZLVH��
7DJKÀU�� $QZDU�� DQG�.ULVWDQWR� ������� H[SUHVV�
WKDW�UHIULJHUDWRU�WHPSHUDWXUH�FRQGXFHV�HQ]\PH�
FRPSRXQG� LQ� WKH� VHHGV� EHFRPH� OHVV� DFWLYH��

KHQFH� WKH� UHVSLUDWLRQ� SURFHVV� UHGXFHV�� 7KLV�
GHWHULRUDWLRQ�SURFHVV� UHVXOWV� LQ� WKH�GHFOHQVLRQ�
DFWLYLW\�RI � FDUERK\GUDWH��SURWHLQ�� DQG� VHHG� IDW�
GHJUDGDWLRQ��WKHUHIRUH�VHHG�ZDWHU�OHYHO�UHODWLYHO\�
XQDOWHUHG��$V�<XQLDUWL� DQG� �1XUKDV\EL� �������
H[SUHVVHG� WKDW� ORQJHU�GU\LQJ�DQG�SUHVHUYDWLRQ�
ZLOO� EULQJ� DERXW� FKDQJHV� LQ� WKH� YLDELOLW\�
�PRLVWXUH� OHYHO� DQG� JHUPLQDWLRQ� HQHUJ\�� DQG�
ELRFKHPLVWU\� FRQWHQWV� �IDW�� FDUERK\GUDWH�� DQG�
SURWHLQ�� RI �Michelia campaca seeds on various 

OHYHOV� RI � GU\LQJ� DQG� SUHVHUYLQJ� PHWKRG��
)XUWKHU�� <XQLDUWL� DQG�'MDPDQ� ������� FODLPHG�
WKDW�ORZ�VWRUDJH�WHPSHUDWXUH�UHGXFHV�WKH�VSHHG�
RI � VHHG� UHVSLUDWLRQ��KHQFH� WKH�SHULRG�RI � VHHG�
SUHVHUYDWLRQ� FDQ� EH� H[WHQGHG�� 5DKD\X� DQG�
:LGDMDWL��������SUHVHQWHG�WKDW�PDLQWHQDQFH�RI �
VHHGV�XVLQJ�SODVWLFV�LQ�UHIULJHUDWRU�WHPSHUDWXUH�
FDQ� HQGXUH� VHHGV
� YLJRXU� RI � FDLVLP� XS� WR� ���
ZHHNV��6LPLODUO\��.ROR�DQG�7HID��������H[SODLQ�
WKDW� LQ� WKH� FRROHU� WHPSHUDWXUH� UHVSLUDWLRQ�
GHYHORS� VORZO\�� WKXV�� WKH� VHHG� YLDELOLW\� DQG�
YLJRXU� FDQ� EH� PDLQWDLQHG� H[WHQVLYHO\�� 6HHG�
TXDOLW\�LV�VXVWDLQHG�E\�FRQWUROOLQJ�WKH�PRLVWXUH�
FRQWHQW�GXULQJ�WKH�SUHVHUYDWLRQ�SURFHVV�LQVLGH�
UHIULJHUDWRUV��/HVWDUL��������
,UDZDQ� DQG�+LGD\DK� ������� VXJJHVW� WKDW� LI �

LW� LV� REVHUYHG� IURP� WKH� JHUPLQDWLRQ� UDSLGLW\�
SDUDPHWHU�� WKH� VWRZLQJ� FRQGLWLRQ� LQVLGH� DQ�
DLU�FRQGLWLRQHG� URRP� XVLQJ� SODVWLF� FRQWDLQHUV�
LV� UHJDUGHG� DV� WKH� LGHDO� FLUFXPVWDQFH� WR�
VDYH� FHPSDND� ZDVLDQ� VHHGV� IRU� IRXU� ZHHNV�
�JHUPLQDWLRQ�UDWH����������+RZHYHU��IROORZLQJ�
WKH� ÀQGLQJV� RI � WKLV� VWXG\�� LW� FDQ� EH� VDLG� WKDW�
WKH� FRQGLWLRQ� RI � WKH� DLU�FRQGLWLRQHG� URRP�
LV� LQVXIÀFLHQW� WR� SURYLGH� D� VLJQLÀFDQW� LPSDFW�
RQ� JHUPLQDWLRQ� HQHUJ\� ZKHQ� VWRUHG� IRU� �Å5 

PRQWKV��7KLV�LV�GXH�WR�SODVWLF�EDJV�UHVHUYHG�LQ�
DQ� DLU�FRQGLWLRQHG� FKDPEHU� DGHTXDWHO\� VXSSO\�
WKH� HIIHFW� RI � RSWLPDO� FRQGLWLRQ� WR� FHPSDND�
ZDVLDQ�VHHGV�WR�JURZ�ZKHQ�NHSW�XS�WR���ZHHNV��
7KLV�FDQ�EH�H[DPLQHG�IURP�VHYHUDO�VHHGV�ZKLFK�
KDYH� GHYHORSHG� LQ� FRQWDLQHUV� ZKHQ� VWRUHG�
XVLQJ�WKLV�PHWKRG��7KHUHIRUH��LQ�WKLV�SDUWLFXODU�
FRQGLWLRQ�� VHHGV� XQGHUJR� UDSLG� JURZWK�� 2Q�
WKH� FRQWUDU\�� WKHLU� JHUPLQDWLRQ� HQHUJ\�ZLOO� EH�
PLQLPL]HG�LI �KHOG�LQ�UHVHUYH�IRU�PRUH�WKDQ�IRXU�
ZHHNV�EHFDXVH�LW�KDV�UHDFKHG�RSWLPDO�FRQGLWLRQ�
IRU�WKH�VHHG�WR�GHYHORS�
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IV. CONCLUSION

7KH� FHPSDND�ZDVLDQ� VHHGV� DUH� LQFOXGHG� LQ�
WKH� FDWHJRU\� RI � VHHGV� WKDW� FDQQRW� EH� VWRUHG�
IRU� D� ORQJ� SHULRG�� 3URSHU� VWRUDJH� WHFKQLTXH�
FDQ�H[WHQG�VKHOI �OLIH�DQG�QRW�DIIHFW�LWV�YLDELOLW\��
&HPSDND� ZDVLDQ� VHHGV� FDQ� EH� VWRUHG� XVLQJ� D�
SODVWLF� FRQWDLQHU� LQ� WKH� UHIULJHUDWRU�� ,Q� VXFK�
FRQGLWLRQV�� FHPSDND�ZDVLDQ� VHHGV� FDQ� VXUYLYH�
WKHLU�YLDELOLW\�IRU�XS�WR���PRQWKV��JHUPLQDWLRQ�
UDWH������
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