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RI �GHWHULRUDWHG�VHHG�LQ�YLHZ�RI �YLDELOLW\�WKDW�KDV�FKDQJHG�LWV�SK\VLRORJLFDO�DQG�QXWULWLRQDO��FRQWHQW���7KLV�
SDSHU�VWXGLHV�WKH�HIIHFW�RI �VHHG�GU\LQJ�DQG�VHHG�VWRUDJH�WR�WKH�YLDELOLW\�DQG�ELRFKHPLFDO�FRQWHQW�RI �MHOXWXQJ�
(Dyera polyphylla��0LT���6WHHQLV��VHHGV��&RPSOHWHO\�5DQGRPL]HG�'HVLJQ�ZDV�XVHG�IRU�GLIIHUHQW�OHYHO�RI �VHHG�
GU\LQJ�WLPH��L�H���������������������DQG�����KRXUV��DQG�&RPSOHWHO\�5DQGRPL]HG�)DFWRULDO�'HVLJQ�ZDV�XVHG�IRU�
WKH�FRPELQDWLRQ�RI ��VHHG�GU\LQJ�WUHDWPHQWV�RI �������������������DQG�����KRXUV�LQ�GLIIHUHQW�URRPV�IRU�VHHG�
VWRUDJH��DPELHQW�URRP��DLU�FRQGLWLRQHG�URRP��UHIULJHUDWRU��ZLWK�YDULDEOHV�RI �PRLVWXUH�FRQWHQW��JHUPLQDWLRQ�
SHUFHQWDJH�DQG�QXWULWLRQDO�FRQWHQW��5HVXOW�VKRZV�WKDW�VHHG�GU\LQJ�DQG�VHHG�VWRUDJH�WUHDWPHQWV�SXUVXH��WKH�
FKDQJH�RI �VHHG�YLDELOLW\�DQG�QXWULWLRQDO��FRQWHQW�RI �MHOXWXQJ�VHHG��7KH�SHULRG�RI �WLPH�LQ�VHHG�GU\LQJ�DQG�VHHG�
VWRUDJH�VLJLQLÀFDQWO\�LQÁXHQFH�WKH�PRLVWXUH�FRQWHQW��JHUPLQDWLRQ�SHUFHQWDJH�DQG�QXWULWLRQDO�FRPSRVLWLRQ�
�OLSLG��FDUERK\GUDWH��SURWHLQ���7KH�ORQJHU�WLPH�RI �VHHG�GU\LQJ�ZLOO�HIIHFW�VLJQLÀFDQWO\�WR�WKH�PRLVWXUH�FRQWHQW�
DQG�JHUPLQDWLRQ�SHUFHQWDJH��LQFUHDVLQJ�WKH�OLSLG�DQG�SURWHLQ�DQG�GHFUHDVLQJ�FDUERK\GUDWH��-HOXWXQJ�VHHG�WKDW�
ZDV�VWRUHG�LQ�DLU�FRQGLWLRQHG�URRP�KDG��EHWWHU�YLDELOLW\�FRPSDUHG�WR��DPELHQW�URRP�DQG�UHIULJHUDWRU�

.H\ZRUGV��-HOXWXQJ�VHHG��YLDELOLW\��QXWULWLRQDO��VHHG�GU\LQJ��VHHG�VWRUDJH

PERUBAHAN FISIOLOGI DAN KANDUNGAN NUTRISI  BENIH JELUTUNG (Dyera SRO\SK\OOD 
(Miq.) Steenis) PADA PROSES PENGERINGAN DAN PENYIMPANAN. Secara alami benih jelutung seiring 

GHQJDQ�EHUWDPEDKQ\D�ZDNWX�DNDQ�PHQJDODPL�NHPXQGXUDQ�PXWX�EHQLK�\DQJ�GDSDW�PHQ\HEDENDQ�SHUXEDKDQ�EDLN�ÀVLN��

ÀVLRORJLV�PDXSXQ�QXWULVL��\DQJ�PHQJDNLEDWNDQ�PHQXUXQQ\D�YLDELOLWDV�EHQLK���7XMXDQ�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJXML�

pengaruh lama pengeringan dan ruang penyimpanan terhadap viabilitas dan komposisi nutrisi  benih jelutung (Dyera 

SRO\SK\OOD (Miq.) 6WHHQLV�.  Penelitian pengeringan dirancang dengan  menggunakan Rancangan Acak Lengkap dengan  

waktu pengeringan selama 0, 24, 48, 72, 96, dan 120 jam, sedangkan pengujian viabilitas dan kandungan nutrisi benih 

terhadap lama pengeringan dan ruang penyimpanan menggunakan RAL pola faktorial dengan dua faktor, yaitu faktor lama 

pengeringan benih (0, 24, 48, 72, 96, dan 120  jam) dan faktor ruang simpan (ruang suhu kamar, AC, kulkas). Kedua 

tahapan penelitian menggunakan peubah kadar air benih, daya berkecambah dan kandungan nutrisi benih. Hasil yang 

diperoleh yaitu lama pengeringan dan ruang penyimpanan mengakibatkan perubahan viabilitas dan kandungan biokimia 

pada benih jelutung. Interaksi lama pengeringan dan ruang penyimpanan berpengaruh nyata terhadap nilai kadar air, 

daya berkecambah, dan kandungan nutrisi (lemak, karbohidrat, protein) benih jelutung. Semakin lama pengeringan, akan 

menyebabkan menurunnya nilai kadar air dan daya berkecambah, meningkatnya kadar lemak dan protein, serta menurunnya 

kadar karbohidrat pada benih jelutung. Benih jelutung yang disimpan di ruang AC dapat menghasilkan viabilitas benih yang 

lebih baik dibandingkan dengan penyimpanan di ruang kamar dan kulkas.

Kata kunci: Benih jelutung, viabilitas, nutrisi, pengeringan, penyimpanan
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I. INTRODUCTION

Jelutung (Dyera polyphylla� �0LT��� 6WHHQLV��

EHORQJV� WR� WKH� IDPLO\� RI �$SRF\QDFHDH��ZKLFK�

LQFOXGHV�����JHQHUDV�WKDW�ZHUH�UHFRJQL]HG�DQG�

SODFHG�LQ�ÀYH�VXEIDPLOLHV�����WULEHV�DQG����VXE�

WULEHV�EDVHG�RQ� WKH� UHFHQW�PRUSKRORJLFDO� DQG�

PROHFXODU��PDLQO\�LQ�SK\ORJHQHWLF�EDVHG�UHVXOWV�

�(QGUHVV�� 6KXPDQQ�	�0HYH�� ������� � -HOXWXQJ�

QDWXUDOO\� JURZWK� LQ� VZDPS�ODQG� DUHD� WKURXJK�

VHHG�GLVSHUVDO� IURP� WKH�PRWKHU� WUHHV� LQ� VRPH�

ORFDWLRQV�LQ�.DOLPDQWDQ�DQG�6XPDWHUD�LQFOXGLQJ�

:HVW� .DOLPDQWDQ�� &HQWUDO� .DOLPDQWDQ�� :HVW�

6XPDWHUD�� 6RXWK� 6XPDWHUD�� %HQJNXOX�� -DPEL�

DQG� $FHK� �3HUGDQD�� 6RI\XGGLQ�� +DUXQ� 	�

:LGD\DWL�� ������ 7DWD�� 1RRUGZLMN�� -DVQDUL� 	�

:LGD\DWL������D��� �7KH�ELRORJLFDO�F\FOH�RI �WKLV�

VSHFLHV�LV�PRUH�WKDQ����\HDUV�DQG�WKH�HFRQRPLF�

F\FOH�EHWZHHQ���WR����\HDUV�IRU�WDSSLQJ�MHOXWXQJ�

ODWH[� DQG� KDUYHVWLQJ� LWV� ZRRG� DIWHU� ��� \HDUV�

�%DVWRQL�� ������� -HOXWXQJ� ODWH[� FRXOG� EH� XVHG�

DV� UDZ� PDWHULDO� IRU� SURGXFLQJ� HGLEOH� JXP��

D� PL[WXUH� RI � DXWRPRELOH� W\UH� PDQXIDFWXUH���

PDNLQJ�SDLQWV��DGKHVLYHV�DQG�YDUQLVKHV��:DOX\R��

:DK\XGL� 	� 6DQWRVD�� ������� -HOXWXQJ� ZRRG� LV�

VXLWDEOH�IRU�SHQFLOV��LQWHULRU�GHVLJQ�PDWHULDO�DQG�

ZRRG� FDUYLQJ� �3HUGDQD�� 6RI\XGGLQ�� +DUXQ� 	�

:LGD\DWL���������

&RQVLGHULQJ�LWV�JURZWK�SRWHQWLDO��DQG�WKH�XVH�

RI �LWV�ZRRG��MHOXWXQJ�LV�D�SURPLVLQJ�VSHFLHV�IRU�

WLPEHU�SODQWDWLRQ��+LJK�VHHG�TXDOLW\�LV�UHTXLUHG�

LQ� ODUJH�QXPEHUV� IRU� WKH�SODQWLQJ�SURJUDPPH�

DQG� � VHHG� LPSURYHPHQWV� FDQ� EH� DFKLHYHG��

WKURXJK� WKH� ULJKW� WLPH� IRU� � VHHG� FROOHFWLRQ�� D�

JRRG� VHHG� KDQGOLQJ� DQG� VHFXUH� VWRUDJH�� 7KH�

SODQW� SURSDJDWLRQ� RI � MHOXWXQJ� KDV� EHHQ� XVLQJ�

VHHG�DQG�WKHUH�LV�QR�LQIRUPDWLRQ�\HW�DERXW�XVLQJ�

YHJHWDWLYH�PHWKRG��'DQX�	�:LMD\D��������7DWD��

%DVWRQL�� 6RÀ\XGGLQ�� 0XO\DXWDPL�� 3HUGDQD� 	�

-DQXGLDQWR������E���-HOXWXQJ�FDQ�EH�SODQWHG�LQ�

YDULRXV�PL[HG�DJURIRUHVWU\�V\VWHPV��ZLWK�RWKHU�

SODQWV� LQFOXGLQJ� UXEEHU�� FRIIHH� RU� RLO� SDOPV�

�7DWD�� 1RRUGZLMN�� -DVQDUL� 	�:LGD\DWL�� ����D��

DQG�WKLV�VSHFLHV�KDV�EHHQ�SURPRWHG�LQ�SHDWODQG�

UHKDELOLWDWLRQ� DQG� UHVWRUDWLRQ� SURJUDPV�

�*XQDZDQ� HW� DO��� ������ 3HUGDQD�� 6RI\XGGLQ��

+DUXQ�	�:LGD\DWL���������

7KH� MHOXWXQJ� WUHHV� KDV� IUXLWLQJ� VHDVRQ�

every year with  good year every two years in 

6XPDWHUD��+RZHYHU��WKH�ÁRZHULQJ�XVXDOO\�WDNHV�

WLPH� LQ� 1RYHPEHU� DQG� WKH� PDWXUH� IUXLW� ZLOO�

EH� IRXQG�VRPH�WLPHV�EHWZHHQ�$SULO�DQG�0D\��

+RZHYHU��DIWHU������WKH�ÁRZHULQJ�DQG�IUXLWLQJ�

VHDVRQ� LV� XQSUHGLFWDEOH� �%DVWRQL�� ������� 7KH�

ÁRZHULQJ� VHDVRQ� IRU� MHOXWXQJ� WUHHV� LQ� &HQWUDO�

.DOLPDQWDQ� LV�JURXSHG�LQWR�WZR�VHDVRQV�IURP�

0DUFK�WR�$SULO�DQG�IURP�-XO\�WR�'HFHPEHU��7KH�

GHYHORSPHQW� RI � ÁRZHU� WR� � D�PDWXUH� MHOXWXQJ�

IUXLW� PD\� QHHG� ���� PRQWKV� �3UDPRQR�� ��������

-HOXWXQJ� VHHG� LV� FDWHJRUL]HG� DV� LQWHUPHGLDWH�

in terms of  the initial moisture content of  the 

IUHVK�VHHG��FORVH�WR������DQG�LW�FDQ�EH�VWRUHG�

IRU�XS�WR�VL[�PRQWKV��.DUWLNR�	�'DQX��������

2QH� RI � WKH� SUREOHPV� HQFRXQWHUHG� LQ�

SURYLGLQJ�KLJK�TXDOLW\� VHHG� LV� WKH�PDLQWDLQLQJ�

RI �WKH�VHHG�YLDELOLW\�GXULQJ�VWRUDJH��ZKLFK�FDQ�

EH� GRQH� E\� ORZHULQJ� WKH� UDWH� RI � UHVSLUDWLRQ��

+LJK�UHVSLUDWLRQ�UDWH�OHDGV�WR�UDSLG�ORVV�RI �VHHG�

UHVHUYHV�RI �HQHUJ\�DQG�IRRG�VXSSOLHV��HVSHFLDOO\�

LQ�WKH�HPEU\R��,W�UHGXFHV�JHUPLQDWLRQ�UDWH�DQG�

PD\� LQGXFH� GHWHULRUDWLRQ� SURFHVV� RI � WKH� VHHG�

�:LGDMDWL��0XUQLDWL��3DOXSL��.DUWLND��6XKDUWDQWR�

	�4DGLU���������1DWXUDOO\��YLDELOLW\�RI �MHOXWXQJ�

VHHG�GHFOLQHV�RYHU� � WLPH��,Q�JHQHUDO�� WKH�VHHGV�

ZLOO� IDFH� GHWHULRUDWLRQ� V\PSWRPV� �<XQLDUWL��

6\DPVXZLGD� 	� $PLQDK�� ����E��� 7KXV� D� VDIH�

seed storage is intended to maintain seed 

YLDELOLW\� ZKLFK� VKRXOG� UHPDLQ� KLJK� XQWLO� WKH�

VHHGV�DUH�XVHG�IRU�SODQWLQJ�

6RPH�RI �WKH�IDFWRUV�WKDW�DIIHFW�WKH�YLDELOLW\�

RI �WKH�VHHG�GXULQJ�VWRUDJH�DUH�WKH�WHPSHUDWXUH��

PRLVWXUH� FRQWHQW� RI � VHHGV�� UHODWLYH� KXPLGLW\�

DQG� R[\JHQ�� 7KHLU� ÁXFWXDWLRQ� GXULQJ� VWRUDJH�

FDQ� FDXVH� FKDQJHV� LQ� UHVSLUDWLRQ� UDWH��

5HVSLUDWLRQ�UDWH�FRQWLQXHV�WR�LQFUHDVH�ZKHQ�WKH�

DPELHQW� WHPSHUDWXUH� ULVHV� WKDW� ZLOO� DIIHFW� WKH�

LQDFWLYDWLRQ� RI � HQ]\PHV�� QXWULHQWV� RU� R[\JHQ�

UHVHUYHV�FDQ�EH�ÀQLVKHG�DQG�FDUERQ�GLR[LGH�ZLOO�

EH�DFFXPXODWHG��'XULQJ�VWRUDJH��WKH�VHHGV�WKDW�

FRQWDLQ�PRUH�IDW�DUH�PRUH�SHULVKDEOH�WKDQ�WKRVH�

FRQWDLQLQJ�PRUH� VWDUFK� RU� SURWHLQ� �6XGMLQGUR��

�������%\�NQRZLQJ�WKH�ELRFKHPLFDO�FRQWHQW��WKH�

SURSHU�VHHG�VWRUDJH�WHFKQLTXHV�DQG�WKH�SURSHU�

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

��



7KH�3K\VLRORJLFDO�DQG�1XWULWLRQDO�&RQWHQW�&KDQJHV�RI �-HOXWXQJ��Dyera polyphylla��0LT����������������������1DQLQJ�<XQLDUWL�DQG�1XUKDV\EL�

��

WHVWLQJ� FDQ� EH� SUHVFULEHG� IRU� WKH� VHHG�� 7KLV�

SDSHU� VWXGLHV� WKH� HIIHFW� RI � VHHG� GU\LQJ� WLPH�

DQG� URRP� VHHG� VWRUDJH� RQ� PRLVWXUH� FRQWHQW��

YLDELOLW\� DQG� ELRFKHPLFDO� FRQWHQW� RI � MHOXWXQJ�

seeds (Dyera polyphylla��0LT���6WHHQLV����

II. MATERIAL AND METHOD

A.  Place and Time

6HHG� TXDOLW\� WHVWLQJ� ZDV� FRQGXFWHG� LQ� WKH�

ODERUDWRU\� DQG� JUHHQKRXVH� RI � 5HVHDUFK� DQG�

'HYHORSPHQW� ,QVWLWXWH� IRU� )RUHVW� 7UHH� 6HHG�

7HFKQRORJ\�������·����µ�6�DQG�������·��·������

(��� %RJRU�� 7KH� QXWULWLRQDO� DQDO\VLV� �H�J��

FDUERK\GUDWH��SURWHLQ��DQG�IDW��ZHUH�SHUIRUPHG�

LQ�WKH� ODERUDWRU\�RI �6RXWKHDVW�$VLDQ�5HJLRQDO�

&HQWUH� IRU� 7URSLFDO� %LRORJ\� �6($0(2��

%LRWURS�������·����µ�6���DQG�������·����µ�(��LQ�

%RJRU��7KH�UHVHDUFK�ZDV�FRQGXFWHG�RYHU�IRXU�

PRQWKV��IURP�$SULO�WR�$XJXVW������

B.  Materials and Equipment

7KH�PDWHULDOV� DQG� WRROV� XVHG� LQ� WKH� VWXG\�

ZHUH� WKH� MHOXWXQJ�VHHG�� WRS�VRLO� DQG�VDQG� WKDW�

KDYH� EHHQ� VWHULOL]HG� DV� JHUPLQDWLRQ� PHGLXP��

DOXPLQLXP� IRLO�� VLOLFD� JHO�� VSUD\HU�� GLVWLOOHG�

ZDWHU�� VSDFH� ZLWK� URRP� WHPSHUDWXUH� DQG�

DLU� FRQGLWLRQLQJ�� UHIULJHUDWRU�� DOFRKRO�� DQG�

VWDWLRQHU\�� 7KH� JHUPLQDWLRQ� PHGLXP� ZDV�

VWHULOL]HG� E\� IU\LQJ� LW� IRU� WZR� KRXUV� RQ� D� KRW�

SODWH�

C.  Method 

/RFDWLRQ� RI � VHHG� FROOHFWLRQ� RI � MHOXWXQJ�

ZDV� LQ� WKH� ��5HVHDUFK�)RUHVW�$UHD�RI �7XPEDQJ�

1XVD�� &HQWUDO� .DOLPDQWDQ�� $GPLQLVWUDWLYHO\��

WKH�ORFDWLRQ�LV�LQ�7XPEDQJ�1XVD�9LOODJH���6XE�

GLVWULFW� -DELUHQ� 5D\D�� 3XODQJ� 3LVDX� 5HJHQF\��

&HQWUDO� .DOLPDQWDQ� 3URYLQFH� ������·��µ��

�����·��µ6� DQG� ������·��µ� �� ������·��µ(���

WKH� IRUHVW� UHVHDUFK� DUHD� LV� PDQDJHG� E\� WKH�

%DQMDUEDUX�(QYLURQPHQW�DQG�)RUHVWU\�5HVHDUFK�

'HYHORSPHQW�,QVWLWXWH��

6HHG� FROOHFWLRQ� RI � MHOXWXQJ�ZDV� FRQGXFWHG�

E\�FOLPELQJ�WKH�WUHHV��7KH�IUXLW�LV�SK\VLRORJLFDOO\�

ULSH� ZKHQ� LWV� FRORXU� LV� EURZQ�� 7KH� VHHG�

FROOHFWLRQ� KDG� EHHQ� FRQGXFWHG� LQ� 2FWREHU��

����� IRU� �� GD\V�� 7KH� VHHG� ZDV� WKHQ� VHQW� WR�

%RJRU�LQ�RQH�GD\��7KH�VHHG�H[WUDFWLRQ�ZDV�GRQH�

E\�GU\LQJ�WKH�IUXLW�LQ�WKH�VXQ�IRU���GD\V��2QFH�

GU\�� WKH� VHHG�ZDV� UHPRYHG� IURP� WKH�SRG� DQG�

WKH�VHHG�ZLQJ�ZDV�WKHQ�FOHDQHG�

1. Testing I:  Effect of  seed drying time on 

seed viability and biochemical content

6HHG� GU\LQJ� WLPH� WUHDWPHQWV� XVHG� LQ� WKLV�

UHVHDUFK�ZHUH�������������������DQG�����KRXUV�RI �

IRXU�UHSOLFDWHV�RI �HDFK�WUHDWPHQW�LQ�ZKLFK�WKH�

VHHGV�ZHUH�SODFHG�RQ�WRS�RI �Q\LUX��WUD\�PDGH�

RI � UDWWDQ�� FRYHUHG� E\� ULFH� SDSHU� LQ� DPELHQW�

URRP�ZLWK�WHPSHUDWXUH�WKDW�YDULHG�IURP����&�

WR����&��

'HWHUPLQDWLRQ� RI � VHHG� PRLVWXUH� FRQWHQW��

VHHG� JHUPLQDWLRQ� WHVWLQJ�� DQG� DQDO\VLV� RI �

QXWULWLRQDO�FRQWHQW��SURWHLQ��IDW��FDUERK\GUDWHV��

were conducted at every stage of  seed drying 

WLPH�� 7KH� QXPEHU� RI � VHHG� LQ� HDFK� WUHDWPHQW�

UHTXLUHG� VHHGV� RI � IRXU� UHSOLFDWHV� #� �� J� IRU�

GHWHUPLQDWLRQ� RI � PRLVWXUH� FRQWHQW�� IRXU�

UHSOLFDWHV�#� ���� J� IRU� DQDO\VLV� RI � QXWULWLRQDO�

FRQWHQW� �SURWHLQ�� IDW�� DQG� FDUERK\GUDWH���

DQG� IRXU� UHSOLFDWHV� #� ���� VHHGV� IRU� VHHG�

JHUPLQDWLRQ�WHVWLQJ��7KH�GHWHUPLQDWLRQ�RI �VHHG�

PRLVWXUH� FRQWHQW�ZDV� FRQGXFWHG�E\�XVLQJ� WKH�

RYHQ�PHWKRG� DW� WKH� FRQVWDQW� WHPSHUDWXUH� RI �

��������&�IRU����KRXUV��

6HHG� JHUPLQDWLRQ� WHVWLQJ� RI � MHOXWXQJ� XVHG�

VDQG�DQG�VRLO�PL[WXUH�PHGLD��������Y�Y��LQ�WKH�

JUHHQKRXVH��7KH�DQDO\VLV�RI �QXWULWLRQDO�FRQWHQW�

ZDV�FRQGXFWHG�LQ�WKH�ODERUDWRU\�RI �6($0(2�

%LRWURS� LQ� %RJRU�� 9DULDEOHV� REVHUYHG� LQ� WKLV�

UHVHDUFK�ZHUH�VHHG�PRLVWXUH�FRQWHQW��QXWULWLRQDO�

FRQWHQW� �FDUERK\GUDWH�� SURWHLQ� DQG� IDW�� DQG�

JHUPLQDWLRQ�SHUFHQWDJH�

2. Testing II: Effect of  seed drying time 

and storage type on seed viability and 

biochemical content

7ZR�IDFWRUV�ZHUH�XVHG��QDPHO\�VHHG�GU\LQJ�

WLPH�������������������������KRXUV��LQ�ZKLFK�WKH�

VHHGV�ZHUH�SODFHG�RQ�WRS�RI �Q\LUX��WUD\�PDGH�

RI � UDWWDQ�� FRYHUHG� E\� ULFH� SDSHU� LQ� DPELHQW�

URRP�ZLWK�WHPSHUDWXUH�WKDW�YDULHG�IURP����&�

WR� ���&� DQG� VWRUDJH� URRPV� �DPELHQW� URRP��

DLU� FRQGLWLRQHG� URRP� DQG� UHIULJHUDWRU��� (DFK�

WUHDWPHQW�KDG�IRXU�UHSOLFDWHV��DQG�HDFK�UHSOLFDWH�



UHTXLUHG� WKH� IROORZLQJ� QXPEHU� RI � VHHGV�� �� J�

VHHGV�IRU�WHVWLQJ�PRLVWXUH�FRQWHQW������J�VHHGV�

IRU� QXWULWLRQDO� FRQWHQW� DQDO\VLV� �FDUERK\GUDWH��

SURWHLQ�� DQG� IDW��� DQG� ���� VHHGV� IRU� VHHG�

JHUPLQDWLRQ� WHVWLQJ�� (DFK� VHHG� ZDV� LQVHUWHG�

LQWR� EDJ� FDOLFR� FORWK�� 6HHGV� LQ� WKH� EDJ� FORWK�

ZHUH� SXW� LQ� D� UHFWDQJXODU� ER[� WKDW� ZDV� JLYHQ�

VLOLFD�JHO�RI �WKH�VDPH�ZHLJKW�DV�WKH�VHHGV��DQG�

WKH�VHHGV�ZHUH�SODFHG�LQ�WKH�PLGGOH��$W�ERWWRP�

OD\HU��VLOLFD�JHO�ZDV�SODFHG�DQG�GULHG�IRU��������

�����������DQG�����KRXUV�LQ�WHPSHUDWXUH�UDQJH�

IURP����&�WR����&�

7KH� VHHGV� ZHUH� VWRUHG� LQ� HDFK� VWRUDJH�

URRP�� L�H�� DPELHQW� URRP� � �WHPSHUDWXUH� ���

���&�� 5+� ��������� DLU� FRQGLWLRQHG� URRP�

�WHPSHUDWXUH� ������&�� 5+� �������� DQG�

UHIULJHUDWRU��WHPSHUDWXUH�����&��5+�����������

using a closed aluminium foil container for two 

ZHHNV��7KH�VHHGV�ZHUH�WKHQ�WHVWHG�IRU�PRLVWXUH�

FRQWHQW� E\� XVLQJ� WKH� RYHQ� PHWKRG� DW� ���� � 

��&� IRU� ��� KRXUV�� JHUPLQDWLRQ� WHVWLQJ� ZLWK�

PHGLD� �VDQG� DQG� VRLO�PL[WXUH� ���� �� Y�Y���� DQG�

DQDO\VLV� RI � QXWULWLRQDO� FRQWHQW� �FDUERK\GUDWH��

SURWHLQ�� IDW��� 7KH� H[SHULPHQWDO� GHVLJQ� XVHG�

ZDV�)DFWRULDO�5DQGRPL]HG�&RPSOHWH�5DQGRP�

�5$/�� ZLWK� WZR� IDFWRUV�� L�H�� VHHG� GU\LQJ� WLPH�

���� ���� ���� ���� ���� ���� KRXUV�� DQG� VWRUDJH�

URRP� �DPELHQW� URRP�� DLU� FRQGLWLRQHG� URRP��

UHIULJHUDWRU���7KH�YDULDEOHV�WR�EH�REVHUYHG�ZHUH�

VHHG�PRLVWXUH�FRQWHQW��JHUPLQDWLRQ�SHUFHQWDJH��

DQG�QXWULWLRQDO�FRQWHQW��FDUERK\GUDWH��SURWHLQ��

IDW��

D.  Data Analysis

'DWD�ZHUH�DQDO\]HG�E\�DQDO\VLV�RI �YDULDQFH�

XVLQJ�D�FRPSOHWHO\�UDQGRPL]HG�GHVLJQ��&5'���

7KH�/6'�WHVW�ZDV�FRQGXFWHG�WR�UHYHDO�VLJQLÀFDQW�

IDFWRU�RI �WUHDWPHQWV�LQ�VWDWLVWLFV�WKDW�LQÁXHQFHG�

WKH�PRLVWXUH� FRQWHQW�� JHUPLQDWLRQ� SHUFHQWDJH�

DQG�QXWULWLRQDO�FRQWHQW�RI �MHOXWXQJ�VHHG�

III. RESULT AND DISCUSSION

A. Testing I: Effect of  Seed drying Time on 

Seed Viability and Nutritional Content

7KH� DQDO\VLV� RI � YDULDQFH� VKRZHG� WKDW� WKH�

GU\LQJ� WLPH� VLJQLÀFDQWO\� DIIHFWHG� WKH� PRLVWXUH�

FRQWHQW� �)� FDOFXODWLRQ� ��������� JHUPLQDWLRQ�

SHUFHQWDJH� �)� FDOFXODWLRQ� �������� IDW� FRQWHQW�

�)� FDOFXODWLRQ� ������� FDUERK\GUDWH� FRQWHQW�

�)� FDOFXODWLRQ� �������� DQG� SURWHLQ� FRQWHQW� �)�

FDOFXODWLRQ���������)LJXUH���DQG����

6HHG�YLDELOLW\��PRLVWXUH�FRQWHQW�DQG�QXWULWLRQDO�

FRQWHQW� RI � MHOXWXQJ� VHHGV� FKDQJHG� EHFDXVH� RI �

VHHG� GU\LQJ�� � )LJXUH� �� VKRZV� WKH� ORQJHU� WKH�

1RWHV�� 9DOXHV� IROORZHG� E\� WKH� VDPH� OHWWHU� DUH� QRW� VLJQLÀFDQWO\� GLIIHUHQW� DW� ���� FRQÀGHQFH� OHYHO� EDVHG� RQ� /HDVW�

6LJQLÀFDQW�'LIIHUHQFH�7HVW

)LJXUH����0RLVWXUH�FRQWHQW�DQG�JHUPLQDWLRQ�SHUFHQWDJH�RI �MHOXWXQJ�VHHGV�EDVHG�RQ�GU\LQJ�WLPH�
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*HUPLQDWLRQ�3HUFHQWDJH

0RLVWXUH�&RQWHQW



7KH�3K\VLRORJLFDO�DQG�1XWULWLRQDO�&RQWHQW�&KDQJHV�RI �-HOXWXQJ��Dyera polyphylla��0LT����������������������1DQLQJ�<XQLDUWL�DQG�1XUKDV\EL�

��

drying time the lower the moisture content 

DQG� JHUPLQDWLRQ� SHUFHQWDJH� RI � MHOXWXQJ� VHHGV��

7KH� LQLWLDO� PRLVWXUH� FRQWHQW� DQG� JHUPLQDWLRQ�

SHUFHQWDJH� RI � MHOXWXQJ� VHHG� XQGHU� FRQWURO�

WUHDWPHQW� ZHUH� ������� DQG� ����� UHVSHFWLYHO\��

7KH� JHUPLQDWLRQ� SHUFHQWDJH� GHFUHDVHG� DORQJ�

ZLWK�GHFUHDVLQJ�RI �PRLVWXUH�FRQWHQW��

7KH� ORQJHU� � GU\LQJ� WLPH� OHG� WR� D� VOLJKW�

LQFUHDVH�LQ�IDW�DQG�SURWHLQ�FRQWHQWV��DQG�D�VOLJKW�

GHFUHDVH�LQ�FDUERK\GUDWH�FRQWHQW��,Q�WKH�SURFHVV�

of  drying (moisture reduction) the fat content 

of  the seeds tended to increase  contrasting 

ZLWK�GHFUHDVLQJ�ZDWHU�FRQWHQW�DQG�JHUPLQDWLRQ��

�<XQLDUWL�� 6\DPVXZLGD�	�$PLQDK�� ����D���7KH�

lower moisture content increased the fat content 

LQ�WHUPV�RI �VHHG�ZHLJKW��EXW�LW��GHFUHDVHG�VHHG�

JHUPLQDWLRQ�ZKHQ�WKH�VHHG�QHHGHG�ZDWHU�XSWDNH�

WKDW�ZDV�LGHQWLFDO�WR�R[\JHQ�XSWDNH�WR�JHUPLQDWH�

�%RQQHU��.DUUIDOW�	�1LVOH\��������

,Q�)LJXUH���� LW� LV�NQRZQ� WKDW� WKH�QXWULWLRQDO�

FRQWHQW�RI �WKH�LQLWLDO��FRQWURO��MHOXWXQJ�VHHG�KDV�

D�KLJKHU� IDW�FRQWHQW�FRPSDUHG� WR�FDUERK\GUDWH�

DQG�SURWHLQ�FRQWHQW��'XULQJ�VHHG�GU\LQJ��MHOXWXQJ�

VHHG�LQFUHDVHG�WKH�OHYHOV�RI �IDW�DQG�SURWHLQ��DQG�

5HPDUNV��9DOXHV�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO�EDVHG�RQ�/HDVW��

6LJQLÀFDQFH�'LIIHUHQFH�7HVW

)LJXUH����)DW��FDUERK\GUDWH�DQG�SURWHLQ�FRQWHQW�RI �MHOXWXQJ�VHHG�EDVHG�RQ�GU\LQJ�WLPH�

7DEOH�����0RLVWXUH�FRQWHQW�RI �MHOXWXQJ�VHHG�EDVHG�RQ�LQWHUDFWLRQ�RI �GU\LQJ�WLPH�DQG�VWRUDJH�URRP

Drying 

7LPH�

�+RXU�

5RRP�6WRUDJH

$& $PELHQW�5RRP Refrigerator

$YHUDJH ±

6WDQGDUG�

Deviation
$YHUDJH� ±

6WDQGDUG�

Deviation
$YHUDJH� ±

6WDQGDUG�

Deviation

� ����� DE ± ����� ����� a ± ����� ����� e ± �����

�� ����� E ± ����� ����� DE ± ����� ����� f ± �����

�� ����� E ± ����� ����� E ± ����� ����� g ± �����

�� ����� EF ± ����� ����� EF ± ����� ����� g ± �����

�� ����� d ± ����� ����� E ± ����� ����� g ± �����

��� ����� cd ± ����� ����� EF ± ����� ����� g ± �����

1RWHV��9DOXHV�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO�EDVHG�RQ�/HDVW�6LJQLÀFDQW�

Difference Test , $& �$LU�FRQGLWLRQHG�URRP��WHPSHUDWXUH���������UHODWLYH�KXPLGLW\���������$PELHQW�URRP �

WHPSHUDWXUH���������UHODWLYH�KXPLGLW\���������5HIULJDWRU WHPSHUDWXUH�������UHODWLYH�KXPLGLW\�������



UHGXFHG� WKH� OHYHO� RI � FDUERK\GUDWHV�� 6XGMLQGUR�

������� UHSRUWHG� WKDW� WKH� VHHGV� ZKLFK� FRQWDLQ�

KLJK�IDW��WHQGV�WR�EH�PRUH�HDVLO\�GHWHULRUDWHG�DQG�

FRXOG�GHFUHDVH�WKH�JHUPLQDWLRQ�SHUFHQWDJH�

B. Testing II: Effect of  Seed Drying Time 

and Storage Room on Seed Viability 

and Nutritional Content

7KH� DQDO\VLV� RI � YDULDQFH� VKRZV� WKDW�

interaction of  drying time and rooms for storage 

VLJQLÀFDQWO\� DIIHFWHG� WKH� PRLVWXUH� FRQWHQW� �)�

FDOFXODWLRQ� ������� JHUPLQDWLRQ� SHUFHQWDJH� �)�

FDOFXODWLRQ� ������� IDW� FRQWHQW� �)� FDOFXODWLRQ�

��������� FDUERK\GUDWH� FRQWHQW� �)� FDOFXODWLRQ�

�������� DQG� SURWHLQ� FRQWHQW� �)� FDOFXODWLRQ�

�������/HDVW�6LJQLÀFDQW�'LIIHUHQFH�WHVW�KDV�EHHQ�

DSSOLHG� WR� OHDUQ� PRUH� DERXW� WUHDWPHQWV� WKDW�

SRVH�D�UHDO�GLIIHUHQFH��VHH�7DEOH����7DEOH���DQG�

7DEOH����

%DVHG�RQ�WKH�UHVXOWV��LW�LV�LQGLFDWHG�WKDW�WLPH�

RI �VHHG�GU\LQJ�DQG�W\SH�RI �VWRUDJH�FKDQJHG�WKH�

YLDELOLW\�DQG�QXWULWLRQDO�FRQWHQW�RI �MHOXWXQJ�VHHG��

0RLVWXUH� FRQWHQW� DQG� JHUPLQDWLRQ�SHUFHQWDJH�

GHFUHDVHG�DORQJ�ZLWK�GU\LQJ�WLPH�DQG�VWRUDJH��

7DEOH�����*HUPLQDWLRQ�SHUFHQWDJH�RI �MHOXWXQJ�VHHG�EDVHG�RQ�LQWHUDFWLRQ�RI �GU\LQJ�WLPH�DQG�VWRUDJH�URRP

Drying 

7LPH

�+RXU�

5RRP�6WRUDJH

$& $PELHQW�5RRP Refrigerator

$YHUDJH� ±
6WDQGDUG�

Deviation
$YHUDJH� ±

6WDQGDUG�

Deviation
$YHUDJH� ±

6WDQGDUG�

Deviation

� ������ a ± ����� ������ E ± ����� ������ DE ± �����

�� ������ c ± ����� ������ de ± ����� ������ ghi ± �����

�� ������ d ± ����� ������ fgh ± ����� ������ def ± �����

�� ������ defg ± ����� ������ KLM ± ����� ������ efgh ± �����

�� ������ efgh ± ����� ������ NM ± ����� ������ KLM ± �����

��� ������ KLM ± ����� ������ k ± ����� ������ LMN ± �����

1RWHV��9DOXHV�IROORZHG�E\�WKH�VDPH�OHWWHU�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQW�DW�����FRQÀGHQFH�OHYHO�EDVHG�RQ�/HDVW�6LJQLÀFDQW�

Difference Test , AC= Air conditioned room, temperature 19-20%, relative humidity 50-60%; Ambient room= temperature 

2831%, relative humidity 70-80%; Refrigator=temperature 0-5%, relative humidity 40-50%

7DEOH����&RQWHQW�RI �IDW��FDUERK\GUDWH��DQG�SURWHLQ�RI �MHOXWXQJ�VHHG�WUHDWHG�E\�LQWHUDFWLRQ�RI �GU\LQJ�WLPH�DQG�VWRUDJH�

room

Drying 

7LPH�

�+RXUV�

5RRPV�6WRUDJH

$& $PELHQW�URRP Refrigerator

Fat 

���

Carbohydrate 

���

Protein 

���

Fat 

���

Carbohydrate 

���

Protein 

���

Fat 

���

Carbohydrate 

���

Protein 

���

� �����J �����D �����EF �����M ����J �����EF �����N �����DE �����F

�� �����HI �����F �����EF �����L ����JK �����EF �����I �����E �����EF

�� �����F �����F �����E �����L ����K �����EF
�����

ef
�����F �����EF

��
�����

EF
�����FG �����E �����K ����L �����D ����GH �����FGHI �����EF

��
�����

DE
�����FGH �����D �����J ����L �����D ����GH ����HIJ �����E

��� �����D ����GHIJ �����D �����J ����M �����D �����G ����IJ �����E
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Jelutung seeds that were stored in air 

FRQGLWLRQHG� URRP� KDG� EHWWHU� YLDELOLW\�

FRPSDUHG� WR� DPELHQW� URRP� DQG� UHIULJHUDWRU��

+LJK� WHPSHUDWXUH� DQG� KLJK� KXPLGLW\� LQ�

WURSLFDO� UHJLRQV� FDXVLQJ� UDSLG� UHGXFWLRQ� RI �

VHHGV� GXULQJ� VWRUDJH�� 7KH� PDLQ� LPSRUWDQFH�

of  recalcitrant seeds in storage is to maintain 

YLDELOLW\� RYHU� WLPH�� 6RPH� RI � WKH� IDFWRUV�

WKDW� DIIHFW� VHHG� YLDELOLW\� GXULQJ� VWRUDJH� DUH�

WHPSHUDWXUH�� PRLVWXUH� FRQWHQW�� UHODWLYH�

KXPLGLW\�DQG�R[\JHQ��5HODWLYH�KXPLGLW\�GLUHFWO\�

LQÁXHQFHV� WKH�PRLVWXUH� FRQWHQW� RI � WKH� VHHGV��

ZKLOH� WHPSHUDWXUH� PD\� LQFUHDVH� WKH� UDWH� RI �

ELRFKHPLFDO�UHDFWLRQV��7KH�VWRUDELOLW\�RI �VHHGV�

LQ�VWRUDJH�LV�LQÁXHQFHG�E\�IRXU�IDFWRUV��JHQHWLF�

�FKDUDFWHULVWLFV� RU� VHHG� YDULHWLHV��� YLDELOLW\� RI �

WKH� VHHGV� EHIRUH� VWRUDJH�� WHPSHUDWXUH� DQG�

relative humidity of  room storage and moisture 

FRQWHQW� RI � WKH� VHHGV� �+DUQRZR�� ������ 

&KDQJHV�RI �WHPSHUDWXUH�DQG�UHODWLYH�KXPLGLW\�

of  room storage during storage cause changes 

LQ� UHVSLUDWLRQ� UDWH� RI � WKH� VHHGV�� 5HVSLUDWLRQ�

UDWH� FRQWLQXHV� WR� LQFUHDVH� ZKHQ� WKH� DPELHQW�

WHPSHUDWXUH� ULVHV�� 7KH� FXUUHQW� VSHHG� LV�

LQKLELWHG�EHFDXVH�RI �WKLQJV�OLNH�WKH�LQDFWLYDWLRQ�

RI �HQ]\PHV��QXWULHQWV�RU�R[\JHQ�UHVHUYHV�KDYH�

EHHQ� FRQVXPHG� RU� EHFDXVH� FDUERQ� GLR[LGH�

DFFXPXODWHG�� UHDFKLQJ� D� OHYHO� WKDW� LQKLELWV�

WKH� VHHGV� �6XGMLQGUR��������� �7KH�EHVW�ZD\� WR�

PDLQWDLQ� WKH� YLDELOLW\� RI � UHFDOFLWUDQW� VHHGV�

LV� WR� NHHS� LW� DW� ORZ� WHPSHUDWXUHV�ZKHUH�PRVW�

recalcitrant seeds maintain  moisture and 

UHGXFH� FRQWDPLQDWLRQ� ZLWK� IXQJL� �%HUMDN� 	�

3DPPHQWHU��������

$IWHU� VWRUDJH�� FRQWHQW� RI � IDW� DQG� SURWHLQ�

RI � MHOXWXQJ� VHHG� LQFUHDVHG�� ZKLOH� FRQWHQW� RI �

FDUERK\GUDWHV� GHFUHDVHG�� 7KH� GHFOLQH� RI � ELR�

FKHPLFDO� VHHG� FRQWHQW� LQGLFDWHG� E\� FKDQJH�

LQ� HQ]\PH� DFWLYLW\�� FKDQJHV� LQ� UHVSLUDWLRQ�

UDWH�� FKDQJHV� LQ� IRRG� UHVHUYHV�� FKDQJHV� LQ�

WKH� PHPEUDQH�� FKURPRVRPH� GDPDJH� DQG�

DFFXPXODWLRQ� RI � WR[LQV�� 7KH� IDWW\� DFLGV� FDQ�

UHVXOW�LQ�GDPDJH�WR�WKH�FHOO�PHPEUDQH��7DWLSDWD��

������� ,QFUHDVLQJ� IDW� DQG� SURWHLQ� FRQWHQW� LQ�

WKH� VHHG� ZDV� SRVVLEO\� GXH� WR� VHHG� UHWHQWLRQ�

PHFKDQLVP�DJDLQVW�PRLVWXUH�FRQWHQW�UHGXFWLRQ��

7KH� QXWULWLRQDO� FRQWHQW� FKDQJHV� GXULQJ�

storage of  sandalwood seed showed an 

LQFUHDVH� LQ� FDUERK\GUDWH�� SURWHLQ� DQG� HOHFWULF�

FRQGXFWLYLW\� �(&�� DQG� GHFUHDVLQJ� IDW� FRQWHQW�

�6\DPVXZLGD�	�$PLQDK����������7KH�SURSRUWLRQ�

RI �IDWW\�DFLGV� LQ�WKH�PHPEUDQH�SKRVSKROLSLGV�

LV� KLJKHU� IRU� UHFDOFLWUDQW� VHHGV� FRPSDUHG� WR�

RUWKRGR[�VHHG��,Q�VRPH�FDVHV�LW�ZDV�IRXQG�WKDW�

IDW� FRQWHQW� LQFUHDVHG�EHFDXVH�RI �PROG�GXULQJ�

storage in humid conditions such as occurred 

WR�MDWURSKD�FXUFDV�VHHG��:RUDQJ��'KDUPDSXWUD��

6\DULHI �	�0LIWDKXGLQ��������

$FFRUGLQJ�WR�6XGMLQGUR��������WKH�VHHGV�WKDW�

KDYH� KLJK� IDW� FRQWHQW� ZLOO� HDVLO\� EH� GDPDJHG�

GXULQJ� VWRUDJH�� 7KH� KLJK� FRQWHQW� RI � IDWW\�

DFLG� LV� DOVR� � DQ� LQGLFDWLRQ�RI � KLJK� UHVSLUDWLRQ�

SURFHVV�ZKLFK� FDXVHV� ORVV� RI � HQHUJ\� IRU� VHHG�

JHUPLQDWLRQ��'XULQJ�VWRUDJH��WKH�VHHGV��KLJK�LQ�

IDW�DUH�PRUH�SHULVKDEOH�WKDQ��VHHGV�FRQWDLQLQJ�

VWDUFK�RU�SURWHLQ��7KH�GHFOLQH�LQ�ZDWHU�OHYHOV�DQG�

an increase in free fatty acids cause a decrease in 

YLDELOLW\�DQG�YLJRU�

'XULQJ� VHHG� VWRUDJH�� SURWHLQ� FRQWHQW� RI �

MHOXWXQJ�VHHG�DOVR�WHQGV�WR�LQFUHDVH�DORQJ�ZLWK�

WKH�GHFUHDVH�RI �ZDWHU�FRQWHQW�DQG�JHUPLQDWLRQ��

7KH�DQWLFLSDWHG�LQFUHDVH�LQ�WKH�SURWHLQ�FRQWHQW�

of  seeds is a defense mechanism to decrease 

WKH� PRLVWXUH� FRQWHQW� DQG� VWRUDJH� WLPH�� ,W�

DOVR� LQGLFDWHV� WKH�GHIHQVH�RI � VHHGV� LQ�RSWLPDO�

FRQGLWLRQV��,Q�DGGLWLRQ��WKH�V\QWKHVLV�RI �VSHFLÀF�

SURWHLQV�LV�QHHGHG�WR�PDLQWDLQ�GRUPDQF\�RI �WKH�

HPEU\R��*LIIRUG���������&DUERK\GUDWH�FRQWHQW�

RI � MHOXWXQJ� � GHFUHDVHG� LQ� WKH� VHHGV� GXULQJ�

VWRUDJH��7KH�SUHVHQFH�RI �FDUERK\GUDWHV� LQ�WKH�

VHHG�FRPSRQHQW�FRQVLVWLQJ�RI �VXJDU� �VXFURVH��

DV� D� VXEVWUDWH� IRUPLQJ� FDUERK\GUDWHV� UHVXOWHG�

LQ� UHVLVWDQFH� WR�GU\LQJ�DV�ZHOO� DV�SURWHLQ��7KH�

GHFUHDVH� LQGLFDWHV� D� GHFUHDVH� LQ� FDUERK\GUDWH�

content meaning decreasing defense of  seed 

YLDELOLW\��7KLV�ZDV�VKRZQ�E\� WKH� MHOXWXQJ�VHHG�

JHUPLQDWLRQ�GXULQJ�VWRUDJH�

IV. CONCLUSION

'XULQJ� WKH� VHHG� GU\LQJ� DQG� VWRUDJH�� VHHG�

GHWHULRUDWLRQ�RFFXUV�LQ�YLDELOLW\�DQG�QXWULWLRQDO�

FRQWHQW� RI � MHOXWXQJ� VHHG�� 'U\LQJ� WLPH� DQG�

W\SH� RI � URRP� VWRUDJH� VLJQLÀFDQWO\� DIIHFWHG�

WKH� VHHG� PRLVWXUH� FRQWHQW�� JHUPLQDWLRQ�� DQG�

7KH�3K\VLRORJLFDO�DQG�1XWULWLRQDO�&RQWHQW�&KDQJHV�RI �-HOXWXQJ��Dyera polyphylla��0LT����������������������1DQLQJ�<XQLDUWL�DQG�1XUKDV\EL�



QXWULWLRQDO�FRQWHQWV��IDW��FDUERK\GUDWH��SURWHLQ��

RI � MHOXWXQJ� VHHGV�� 7KH� ORQJHU� � GU\LQJ� WLPH�

and storage decreased the moisture content 

DQG�JHUPLQDWLRQ��LQFUHDVHG�FRQWHQW�RI �IDW�DQG�

SURWHLQ��EXW�UHGXFHG�FDUERK\GUDWHV�FRQWHQW�RI �

WKH�MHOXWXQJ�VHHG��-HOXWXQJ�VHHG�WKDW�ZDV�VWRUHG�

LQ�DLU�FRQGLWLRQHG�URRP��WHPSHUDWXUH�������&��

5+� �������� KDG� EHWWHU� YLDELOLW\� WKDQ� LQ� WKH�

DPELHQW� URRP� �WHPSHUDWXUH� ������&�� 5+� ���

�����DQG�UHIULJHUDWRU��WHPSHUDWXUH�����&��5+�

��������

ACKNOWLEDGEMENT

7KLV� UHVHDUFK� ZDV� VXSSRUWHG� E\� WKH�

)RUHVW� 7UHH� 6HHG� 7HFKQRORJ\� 5HVHDUFK� DQG�

'HYHORSPHQW� ,QVWLWXWH�� &LKHXOHXW�� %RJRU��

$SSUHFLDWLRQ�LV�H[WHQGHG�WR�'LQD�$JXVWLQD�DQG�

$ED\�IRU�KHOSLQJ�LQ�FRQGXFWLQJ�WKLV�UHVHDUFK�LQ�

WKH�ODERUDWRU\�

REFERENCES

%DVWRQL�� �������� Budidaya jelutung rawa (Dyera lowii 

+RRN�� )��� 3DOHPEDQJ�� %DODL� 3HQHOLWLDQ�

.HKXWDQDQ�����S��

%RQQHU���)�7���.DUUIDOW��5�3���	�1LVOH\��5�*����������

The woody plant seed manual��:DVKLQJWRQ�'&��

86'$�)RUHVW�6HUYLFH�������S��

'DQX� 	� :LMD\D�� (�� �������� 'D\D� VLPSDQ� EHQLK�

MHOXWXQJ� UDZD� �Dyera polyphylla� 0LT���� 3DSHU�

SUHVHQWHG� LQ� 6HPLQDU� 1DVLRQDO� $JURIRUHVWUL�

,,,� �� ���� ²� ����� %DODL� 3HQHOLWLDQ� 7HNQRORJL�

$JURIRUHVWU\� GDQ� )DNXOWDV� .HKXWDQDQ�

�,0+(5(��� 8QLYHUVLWDV� *DGMDK� 0DGD��

<RJ\DNDUWD���

%HUMDN� 3�� 	� Pammenter�� 1�:�� ��������

From Avicennia to zizania�� VHHG� UHFDOFLWUDQFH�

LQ� SHUVSHFWLYH��Annals Botany, London 101�����

���²����

(QGUHVV��0�(���6FKXPDQQ��6�/���	�0HYH��8����������

$Q� XSGDWHG� FODVVLÀFDWLRQ� IRU� $SRF\QDFHDH��

Phytotaxa��159���������²������

*LIIRUG��'�-�����������/REOROO\�SLQH�VHHG�GRUPDQF\��

7KH�UHODWLRQVKLS�EHWZHHQ�SURWHLQ��V\QWKHVLV�LQ�

WKH� HPEU\R� DQG�PHJD� JDPHWRSK\WH� DQG� WKH�

ORVV�RI �VHHG�GRUPDQF\��,Q�(GZDUG�'*:��HG���

Dormancy and Barriers to Germination���Proceeding 

International Symposium Of  IUFRO Proj��*URXS�

3���������6HHG�3UREOHPV��

*XQDZDQ��+���0XGL\DUVR��'���0L]XQR��.���.R]DQ��

2��� 6RÀ\DQWL�� 1��� ,QGUL\DQL�� '��� 6HSWLDQL��

'��� 	� /HVWDUL�� ,�� �������� 7DNVLUDQ� DNXPXODVL�

ELRPDVVD� DWDV� SHUPXNDDQ� SDGD� HNVSULPHQ�

ODKDQ� JDPEXW� EHNDV� WHUEDNDU�� DUHD� WUDQVLVL�

FDJDU� ELRVIHU� *LDP� 6LDN� .HFLO�%XNLW� %DWX��

5LDX��6XPDWHUD��,QGRQHVLD��Jurnal Riau Biologia��

1�����������

+DUQRZR��'�� ��������7HNQRORJL�SHQDQJDQDQ�EHQLK�

WDQDPDQ� SDQJDQ� JXQD� PHQJKDVLONDQ� EHQLK�

EHUPXWX�WLQJJL��3DSHU�SUHVHQWHG�DW�3HODWLKDQ�

3HQDQJNDU� %HQLK�7DQDPDQ� 3DQJDQ� VH�17%��

GLODNVDQDNDQ� ROHK� 'LQDV� 3HUWDQLDQ� 3URSLQVL�

17%�����²���6HSWHPEHU�����������

.DUWLNR�� +�'�3� 	� 'DQX�� �������� -HOXWXQJ� �Dyera 

VSS���� $WODV� EHQLK� WDQDPDQ� KXWDQ� ,QGRQHVLD�

-LOLG� ��� Special publication�� %DODL� 3HQHOLWLDQ�

GDQ� 3HQJHPEDQJDQ� 7HNQRORJL� 3HUEHQLKDQ�

7DQDPDQ�+XWDQ��%RJRU�����²���SS�

3HUGDQD��$���6RI\XGGLQ��0���+DUXQ��0��	�:LGD\DWL��

$�� �������� 8QGHUVWDQGLQJ� MHOXWXQJ� �Dyera 

polyphylla�� YDOXH� FKDLQV� IRU� WKH� SURPRWLRQ� LQ�

SHDWODQG�UHVWRUDWLRQ�DQG�VXVWDLQDEOH�SHDWODQG�

PDQDJHPHQW� LQ� ,QGRQHVLD�� Brief�� 72�� %RJRU��

,QGRQHVLD�� :RUOG� $JURIRUHVWU\� &HQWUH�

�,&5$)��6RXWKHDVW�$VLD�5HJLRQDO�3URJUDP��

3UDPRQR�� $�$�� �������� 3HQJDGDDQ� EHQLK� MHOXWXQJ�

(Dyera� VS��� XQWXN� UHYHJHWDVL� ODKDQ� EHNDV�

WDPEDQJ� GL� SXODX� %DQJND�� Prosiding seminar 

hasil-hasil penelitian “Teknologi perbenihan jenis-jenis 

potensial untuk rehabilitasi lahan bekas tambang 

GL�3URYLQVL� �%DQJND�%HOLWXQJµ������²������%DODL�

3HQHOLWLDQ� 7HNQRORJL� 3HUEHQLKDQ� 7DQDPDQ�

+XWDQ�EHNHUMDVDPD�GHQJDQ�'LQDV�.HKXWDQDQ�

SURYLQVL�.HSXODXDQ�%DQJND�%HOLWXQJ�

6\DPVXZLGD��'��	�$PLQDK��$������������3HUXEDKDQ�

NDQGXQJDQ� OHPDN�� SURWHLQ�� SDWL� GDQ� GD\D�

KDQWDU� OLVWULN� SDGD� EHQLK� JDKDUX� �Aquillaria 

malaccensis��� Jurnal Manajemen Hutan Tropika���

Volume XIII�������������

6XGMLQGUR��������� � Indikasi kemunduran viabilitas 

oleh dampak guncangan pada benih kenaf  

(Hibiscus cannabinus� /���>'HVHUWDWLRQ@�� %RJRU�

$JULFXOWXUDO�8QLYHUVLW\��%RJRU�

7DWD�� +�/��� 1RRUGZLMN�� 0�9��� -DVQDUL� 	� :LGD\DWL��

$�������D���'RPHVWLFDWLRQ�RI �Dyera polyphylla 

�0LT���6WHHQLV�LQ�SHDWODQG�DJURIRUHVWU\�V\VWHPV�

LQ� -DPEL�� ,QGRQHVLD�� Agroforestry Systems 90��

��������

��

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



��

7DWD�� +�/��� %DVWRQL�� 6RÀ\XGGLQ�� 0��� 0XO\DXWDPL��

(��� 3HUGDQD�� $� 	� -DQXGLDQWR�� �����E���

-HOXWXQJ� UDZD�� WHNQLN� EXGLGD\D� GDQ� SURVSHN�

HNRQRPLQ\D�� :RUOG� $JURIRUHVWU\� &HQWUH�

�,&5$)�� EHNHUMDVDPD� GHQJDQ� 3XVOLWEDQJ�

.RQVHUYDVL� GDQ� 5HKDELOLWDVL�� GDQ� %DODL�

3HQHOLWLDQ�.HKXWDQDQ�3DOHPEDQJ��%RJRU��

7DWLSDWD�� $�� �������� 3HQJDUXK� NDGDU� DLU� DZDO��

NHPDVDQ� GDQ� ODPD� VLPSDQ� WHUKDGDS� SURWHLQ�

PHPEUDQ� GDODP� PLWRNRQGULD� EHQLK� NHGHODL��

Buletin  Agronomi��36����������

:DOX\R�� 7�.��� :DK\XGL�� ,�� 	� 6DQWRVD�� *�� ��������

3HQJDUXK� PHWRGH� GDQ� DUDK� VDGDS� WHUKDGDS�

SURGXNVL� JHWDK� MHOXWXQJ� +XWDQ� 7DQDPDQ�

,QGXVWUL�� Jurnal Penelitian Hasil Hutan�� 30�����

'HVHPEHU������²���������

:LGDMDWL��(���0XUQLDWL��(���3DOXSL��(�5���.DUWLND��7���

6XKDUWDQWR��0�5���	�4DGLU��$������������Dasar 

ilmu dan teknologi benih���%RJRU��,3%�3UHVV���

:RUDQJ�� 5�/��� 'KDUPDSXWUD�� 2�6��� � 6\DULHI�� 5��� 	�

0LIWDKXGLQ�� �������� 7KH� TXDOLW\� RI � SK\VLF�

nut (Jatropha curcas�/���VHHGV�SDFNHG�LQ�SODVWLF�

PDWHULDO�GXULQJ�VWRUDJH��Biotropica 15�����������

<XQLDUWL�� 1��� 6\DPVXZLGD�� '��� 	� $PLQDK�� $���

�����D��� 'DPSDN� SHQJHULQJDQ� WHUKDGDS�

SHUXEDKDQ� ÀVLRORJL� GDQ� ELRNLPLD� EHQLK�

PLPED�Azadirachta indica� $�-XVV��� Buletin 

Puslitbang Perhutani�11�������������

<XQLDUWL�� 1��� 6\DPVXZLGD�� '��� 	� $PLQDK�� $���

�����E��� 3HUXEDKDQ� NDQGXQJDQ� ELRNLPLD�

GDQ�ÀVLRORJL�EHQLK�PLPED� �Azadirachta indica 

$�-XVV�� VHODPD�SHQ\LPSDQDQ�� Jurnal Penelitian 

Hutan Tanaman��5�������������

7KH�3K\VLRORJLFDO�DQG�1XWULWLRQDO�&RQWHQW�&KDQJHV�RI �-HOXWXQJ��Dyera polyphylla��0LT����������������������1DQLQJ�<XQLDUWL�DQG�1XUKDV\EL�


