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3URGXNVL�EHUDV�QDVLRQDO�SHUOX�GLWLQJNDWNDQ�

XQWXN� PHQMDPLQ� NHEXWXKDQ� SDQJDQ� GL� PDVD�

GHSDQ�� 3DGD� WDKXQ� ����-����� UHUDWD� NRQVXPVL�

EHUDV� UXPDK� WDQJJD�PHQFDSDL� ������ NJ�NDSLWD�

WDKXQ��-LND� MXPODK�SHQGXGXN� ,QGRQHVLD�VHEHVDU�

��������MXWD�RUDQJ�GHQJDQ�ODMX�SHUWXPEXKDQ��������

PDND� NRQVXPVL� EHUDV� DNDQ� PHQFDSDL� ����� ���

NJ�NDSLWD�WDKXQ�� VHKLQJJD� GLSHUOXNDQ� SHQLQJNDWDQ�

SURGXNVL� SDGL� SDGD� WLDS� WDKXQQ\D� � �.HPHQWDQ�

������� 3URGXNVL� SDGL� SDGD� WDKXQ� �����

PHQJDODPL�SHQXUXQDQ�VHEHVDU�������GDUL�WDKXQ�

�����\DLWX�VHEHVDU������� MXWD� WRQ�JDEDK�NHULQJ�

JLOLQJ� �%36� ������� 8VDKD� SHPHULQWDK� GDODP�

PHQLQJNDWNDQ�SURGXNVL�EHUDV�GLODNXNDQ�GHQJDQ�

LQWHQVLILNDVL� \DLWX� SHQLQJNDWDQ� SURGXNVL� GHQJDQ�

FDUD� SHQJJXQDDQ� ELELW� XQJJXO�� SHPEHULDQ� SXSXN�

GHQJDQ� GRVLV� GDQ� MHQLV� \DQJ� WHSDW� VHUWD� VLVWHP�

LULJDVL�\DQJ�HIHNWLI�GDQ�HILVLHQ��6HODLQ� LQWHQVLILNDVL�

SHQLQJNDWDQ�SURGXNVL�EHUDV� MXJD�GLODNXNDQ�VHFDUD�

HNVWHQVLILNDVL��\DLWX�SHUOXDVDQ�ODKDQ�SHUWDQLDQ��<DQWL�	�

6HWLDZDQ��������7HUFDWDW�SURGXNVL�EHUDV�SDGD�WDKXQ�

����� PHQJDODPL� SHQLQJNDWDQ� VHEHVDU� ����� ��

GLEDQGLQJ� WDKXQ� ������ .HQDLNDQ� SURGXNVL� LQL�

WHUMDGL� NDUHQD� SHQLQJNDWDQ� OXDV� SDQHQ� VHEHVDU�

����� MXWD� KHNWDU� GDQ� SHQLQJNDWDQ� SURGXNWLYLWDV�

VHEHVDU������NXLQWDO�KHNWDU��.HQDLNDQ�SURGXNVL�VHEHVDU�

�����MXWD�WRQ�WHUMDGL�GL�3XODX�-DZD�GDQ������MXWD�

WRQ�WHUMDGL�GL�OXDU�3XODX�-DZD��%36������� 

/DKDQ�VXE�RSWLPDO�SHUOX�GLPDQIDDWNDQ�GDQ�

GLNHPEDQJNDQ� VHEDJDL� ODKDQ� SHUWDQLDQ�� /XDVDQ�

ODKDQ� SRWHQVLDO� SHUWDQLDQ� PHQFDSDL� ������ MXWD�

KHNWDU��WHUGLUL�GDUL�������MXWD�KHNWDU�ODKDQ�NHULQJ�������

MXWD�KHNWDU�ODKDQ�EDVDK�QRQ�UDZD�GDQ�������MXWD�

KHNWDU� ODKDQ� UDZD� �.HPHQWDQ� ������� 8OWLVRO�

PHUXSDNDQ�ODKDQ�NHULQJ�SRG]ROLN�PHUDK�NXQLQJ�

�30.��\DQJ�SRWHQVLDO�XQWXN�GLNHPEDQJNDQ�\DQJ�



��� 

$QJJUDKHQL�	�0XO\DQLQJVLK 

WHUVHEDU� GL� .DOLPDQWDQ�� 6XPDWHUD�� 0DOXNX�� 3DSXD��

6XODZHVL�� -DZD� GDQ�1XVD� 7HQJJDUD� �6XEDJ\R� HW� DO��

������� 0XO\DQL� HW� DO�� ������� PHQ\HEXWNDQ� EDKZD�

OXDVDQ� ODKDQ� NHULQJ� SRWHQVLDO� GLNHPEDQJNDQ�

VHEDJDL�DUHDO�SHUWDQLDQ�XQWXN�ZLOD\DK�6XPDWHUD�

PHQFDSDL� ���� MXWD� KD�� %DOL� GDQ� 177� ����� MXWD�

KD��.DOLPDQWDQ� ����� MXWD� KD�� 6XODZHVL� ���� MXWD�

KD�� GDQ� 0DOXNX� VHUWD� 3DSXD� VHEHVDU� ������ MXWD� KD��

'LSHUNLUDNDQ� WDKXQ� ����� NHEXWXKDQ� SHUOXDVDQ�

ODKDQ�NHULQJ�XQWXN�DUHDO�SHQDQDPDQ�SDGL�PHQLQJNDW�

PHQFDSDL�����MXWD�KD�GHQJDQ�SUHGLNVL�SHUPLQWDDQ�

SDGL�VHEHVDU�������MXWD�WRQ��2OHK�NDUHQD�LWX�GLSHUOXNDQ�

XSD\D� SHPDQIDDWDQ� ODKDQ� NHULQJ� VHEDJDL� DOWHUQDWLI�

EDJL�SHUPDVDODKDQ�NHWDKDQDQ�SDQJDQ�QDVLRQDO�� 

.HQGDOD� XWDPD� \DQJ� GLKDGDSL� GL� WDQDK�

XOWLVRO�LDODK�NDQGXQJDQ�KDUD�\DQJ�UHQGDK�NDUHQD�

SHQFXFLDQ� EDVD� EHUODQJVXQJ� LQWHQVLI� GDQ� S+�

WDQDK� UHQGDK� \DQJ� PHQ\HEDENDQ� NDQGXQJDQ� ORJDP�

EHUDW� �$O�� )H�� GDQ�0Q�� WHUODUXW� WLQJJL� VHKLQJJD�

EHUSRWHQVL�PHUDFXQL� WDQDPDQ� �6\DKSXWUD� HW� DO��

������� 3UDVHW\R�	�6XULDGLNDUWD� �������PHQ\HEXWNDQ�

SHQJHORODDQ� WDQDK� XOWLVRO� GDSDW� GLODNXNDQ� GHQJDQ�

SHQJDSXUDQ��SHPXSXNDQ�IRVIDW�GDQ�NDOLXP��VHUWD�

SHQDPEDKDQ� EDKDQ� RUJDQLN�� 3HQJJXQDDQ� YDULHWDV�

XQJJXO�WROHUDQ�$O�PHQMDGL�VDODK�VDWX�FDUD�GDODP�

PHPDQIDDWNDQ� WDQDK� XOWLVRO� �/XELV� HW� DO�� �������

8SD\D� SHUDNLWDQ� SDGL� WROHUDQ� $O� WHODK� EDQ\DN�

GLODNXNDQ� GDQ� GLNHPEDQJNDQ�� %HULNXW� EHEHUDSD�

YDULHWDV� GDQ� JDOXU� SDGL� \DQJ� PHPLOLNL� VLIDW�

WHUSDXW�GHQJDQ� WROHUDQVL� WHUKDGDS�$O�� ,5�����-

����,7$�����%�����)-05-��-���%�����(-7%-�

-��-���� %�����'-05-��-��� %�����(-7%-�-����

%�����*-05-��� %�����(-05-���� %DWXWXJL��

'DQDX�*DXQJ��GDQ�*URJRO��+DLUPDQVLV�HW� DO���������

'LODSRUNDQ� ROHK� 6DQWLND� ������� EDKZD� ,5�����-���

GDQ� ,7$�����\DQJ�GLJXQDNDQ� VHEDJDL� SHPEDQGLQJ�

SDGD�XML�FHNDPDQ�$O�SDGD����NRPELQDVL�SHUVLODQJDQ�

PHPLOLNL�QLODL�UHODWLI�SDQMDQJ�DNDU��53$��EHUWXUXW-WXUXW�

VHEDJDL�EHULNXW�������,5�����-����GLNDWHJRULNDQ�DJDN�

WROHUDQ� GDQ� ����� �,7$����� GLNDWHJRULNDQ� SHND��

6HGDQJNDQ� JDOXU� SDGL� *URJRO� PHQXQMXNNDQ�

NRQVLVWHQVL� VLIDW� WROHUDQ� WHUKDGDS� FHNDPDQ� $O�

SDGD� NRQGLVL� NXOWXU� KDUD�� ODSDQJ� GDQ� SRW�

�:LUQDV�HW�DO��������� 

0HNDQLVPH�$O�GDODP�PHQJKDPEDW�SHUWXPEXKDQ�

WDQDPDQ� EHOXP� EDQ\DN� GLNHWDKXL� DNDQ� WHWDSL�

NHUDFXQDQ� $O� PHQ\HEDENDQ� SHUWXPEXKDQ� DNDU�

PHQMDGL� WHUJDQJJX�� 3DGD� NRQVHQWUDVL� ��� SSP�

LRQ� $O��� GDSDW� PHQJKDPEDW� SHUWXPEXKDQ� DNDU�

\DQJ� PHQ\HEDENDQ� DNDU� PHQMDGL� SHQGHN� GDQ�

NHUGLO� �0LIWDKXGLQ�HW�DO���������6HPDNLQ� WLQJJL�

NRQVHQWUDVL�$O�PDND�SHPDQMDQJDQ�DNDU�PHQMDGL�

ODPEDW��0HQXUXW�7DVPD� �������PHNDQLVPH� WROHUDQVL�

$O� WHUEDJL� PHQMDGL� GXD� \DLWX�� DSRSODVWLN� DWDX�

SHQFHJDKDQ� LRQ� $O��� PHPDVXNL� DNDU� WDQDPDQ�

GDQ� VLPSODVWLN� DWDX� PHQJKLODQJNDQ� UDFXQ� $O���

\DQJ� WHODK�PDVXN� GDODP� DNDU� WDQDPDQ��0HNDQLVPH�

WROHUDQVL�WDQDPDQ�GDODP�PHQHWUDOLVLU�NHUDFXQDQ�

LRQ�$O���DQWDU�WDQDPDQ�EHUEHGD��+DO�\DQJ�VDPD�

MXJD� DNDQ� WHUMDGL� MLND� DQWDU� YDULHWDV� WDQDPDQ�

GLVLODQJNDQ� XQWXN� PHQGDSDWNDQ� YDULHWDV� XQJJXO�

WROHUDQ� $O�� 3UDVHWL\RQR� HW� DO�� ������� PHQ\HEXWNDQ�

EDKZD� SHUEHGDDQ� DQWDU� YDULHWDV� WHWXD� SHUVLODQJDQ�

GLGXJD�PHQ\HEDENDQ�PHNDQLVPH�WROHUDQVL�NHUDFXQDQ�

$O� \DQJ� GLPLOLNL� ROHK� YDULHWDV� WHWXD� WHUWHQWX�

PXQJNLQ� EHUEHGD� GHQJDQ� YDULHWDV� WHWXD� \DQJ�

ODLQQ\D�� 

6LIDW� WROHUDQVL� SDGL� WHUKDGDS� $O� GLNHQGDOLNDQ�

ROHK�EDQ\DN�JHQ��PXOWLJHQLN��\DQJ�WHUOLKDW�GDUL�

SHZDULVDQ� VHFDUD� NXDQWLWDWLI� �3UDVHWL\RQR� HW� DO��

������1JX\HQ�HW�DO��������7DVPD��������6HOHNVL�

WDQDPDQ� \DQJ� GLODNXNDQ� VHFDUD� NRQYHQVLRQDO�

PHPEXWXKNDQ� ZDNWX� GDQ� ELD\D� WLQJJL�� 6HOHNVL�

VHFDUD�PROHNXOHU�PHQJJXQDNDQ�PDUND�PHQMDGL�

KDUDSDQ� XQWXN� PHQGDSDWNDQ� JDOXU� SRWHQVLDO� WROHUDQ�

\DQJ� OHELK� FHSDW� GDQ� DNXUDW��7HNQLN� VHOHNVL� GHQJDQ�

PDUND� PROHNXOHU� WLGDN� GLSHQJDUXKL� OLQJNXQJDQ�

NDUHQD� SHQJXMLDQ� EHUGDVDUNDQ� JHQHWLN� GDQ� GDSDW�

GLODNXNDQ� GHQJDQ� FHSDW�� .HEHUDGDDQ� PDUND�

\DQJ� VDQJDW� GHNDW� GHQJDQ� SRVLVL� JHQ� WDUJHW��

VDQJDW� PHPXQJNLQNDQ� XQWXN� GLODNXNDQ� LVRODVL�

JHQ� JXQD� NHSHUOXDQ� OHELK� ODQMXW�� $NDQ� WHWDSL�

LQIRUPDVL� NHWHUSDXWDQ� PDUND� SDGD� SDGL� JRJR�

WHUKDGDS� FHNDPDQ�$O� EHOXP� EDQ\DN� GLSHODMDUL��

3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHPSHODMDUL� PDUND�

PROHNXOHU�\DQJ�WHUSDXW�GHQJDQ�WROHUDQVL�WDQDPDQ�SDGL�

JRJR� WHUKDGDS�$O� GHQJDQ�PHWRGH� 665� �6LPSOH�

6HTXHQFHV�5HSHDW��� 

 

%$+$1�'$1�&$5$�.(5-$ 

 

%DKDQ� \DQJ� GLJXQDNDQ� DGDODK� ��� JDOXU� SDGL�

JHQHUDVL�)��KDVLO�SHUVLODQJDQ�6LWX�3DWHQJJDQJ�[�

%�����)-7%��� *DOXU-JDOXU� WHUVHEXW� WHODK� GLVHOHNVL�

VHFDUD�IHQRWLSLN�SDGD�ODKDQ�PDVDP�GL�/DPSXQJ�

7LPXU� GHQJDQ� NDWHJRUL�� WROHUDQ�� PRGHUDW� GDQ�

SHND� $O� �7DEHO� ���� *DOXU� %�����)-7%�� PHPLOLNL�

NHXQJJXODQ� WROHUDQ�$O�� WDKDQ�EODV� GDQ�EHUWHNVWXU�

SXOHQ�� VHGDQJNDQ� 6LWX� 3DWHQJJDQJ� PHPLOLNL�

NHXQJJXODQ� DURPDWLN� GDQ� PHUXSDNDQ� YDULHWDV�
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(NVSORUDVL�0DUND�665�7HUSDXW�6LIDW�7ROHUDQVL�3DGL�*RJR�7HUKDGDS�$OXPXQLXP 

XQJJXO� QDVLRQDO�� *DOXU� ,5�������� GLJXQDNDQ�

VHEDJDL� SHPEDQGLQJ� WROHUDQ� GDQ� ,7$� VHEDJDL�

SHPEDQGLQJ�SHND��3ULPHU�665�\DQJ�GLJXQDNDQ�

EHUMXPODK����SDVDQJ� 

,VRODVL�'1$�SDGL�GLODNXNDQ�GHQJDQ�PHQJ-

JXQDNDQ�PHWRGH�&7$%��'R\OH�	�'R\OH��������

6HEDQ\DN� ���� PJ� GDXQ� SDGL� PXGD� GLKDOXVNDQ�

GHQJDQ� QLWURJHQ� FDLU� KLQJJD� PHQMDGL� VHUEXN��

6HUEXN� GLPDVXNNDQ� GDODP� WDEXQJ� �� P/� NHPXGLDQ�

GLWDPEDKNDQ�����P/�EXIIHU�&7$%�GHQJDQ����

�Y�Y��393��7DEXQJ�GLLQNXEDVL�GDODP�ZDWHUEDWK�

����&��VHODPD���MDP��NHPXGLDQ�GLWDPEDK�GHQJDQ����

�Y�Y�� PHUFDSWKRHQDWRO�� 6HWHODK� GLLQNXEDVL�� NH� GDODP�

WDEXQJ� GLWDPEDKNDQ� FKORURIRUP� GDQ� LVRDP\ODOFRKRO�

GHQJDQ�SHUEDQGLQJDQ�������GLFDPSXU�SHUODKDQ�GHQJDQ�

FDUD� GLSXWDU� EDOLNNDQ� EHEHUDSD� NDOL� NHPXGLDQ�

GLVHQWULIXVH� VHODPD����PHQLW� GHQJDQ�NHFHSDWDQ�

�������USP��6XSHUQDWDQ�GLSLQGDKNDQ�NH� WDEXQJ�

EDUX� GDQ� GLWDPEDK� GHQJDQ� ����PO� ,VRSURSDQRO�

GDQ� ��� PO� �0� 1D2$F�� 7DEXQJ� GLLQNXEDVL�

VHPDODP�SDGD�VXKX�-���&�XQWXN�SHQJHQGDSDQ�'1$�

NHPXGLDQ�GLVHQWULIXVH�GHQJDQ�NHFHSDWDQ��������

USP� VHODPD� ��� PHQLW�� 3HOHW� GLFXFL� GXD� NDOL�

GHQJDQ�����HWDQRO�GDQ�GLNHULQJ�DQJLQNDQ�SDGD�

VXKX�NDPDU� ��-�� MDP���3HOHW�\DQJ�VXGDK�NHULQJ�

GLODUXWNDQ�GDODP�����O�DLU�EHEDV�QXFOHDVH��.RQVHQWUDVL�

'1$� GLKLWXQJ� GHQJDQ� PHQJJXQDNDQ� PHVLQ� *HQH�

4XDQW�3UR�VSHFWURSKRWRPHWHU�� 

'1$� KDVLO� LVRODVL� GLDPSOLILNDVL� GHQJDQ� PHVLQ�

3&5�$%,� �����7KHUPDO�&\FOHU� $SSOLHG� %LRV\VWHP��

5HDNVL� 3&5� PHQJJXQDNDQ� .$3$� �*� )$67�

3&5� .,7� GHQJDQ� WRWDO� YROXPH� SDGD� VHWLDS� WDEXQJ�

3&5� DGDODK� ����� �O� GHQJDQ� NRPSRVLVL�� ���� �O�

�;� .$3$�*� %XIIHU�� ����� �O� G173� ���� �0���

�������O�SULPHU�665������S0���������O�.$3$�

�*�7DT�SRO\PHUDVH���8��O�������PO�G+�2��GDQ���

�O�'1$� ����� QJ��O�� VHEDJDL� FHWDNDQ�� 3URJUDP�

3&5�\DQJ�GLJXQDNDQ��SUDGHQDWXUDVL����R&����PHQLW���

���NDOL�VLNOXV�DPSOLILNDVL��GHQDWXUDVL���R&�VHODPD���

PHQLW��DQQHDOLQJ�SDGD���Û&-��Û&�VHODPD���PHQLW�

�7DEHO� ��� GDQ� VLQWHVLV� ��R&� VHODPD� �� PHQLW���

3HPDQMDQJDQ�SULPHU�GLODNXNDQ�SDGD���R&�VHODPD�

��PHQLW� 

+DVLO��3&5�GLDQDOLVLV�GHQJDQ�PHQJJXQDNDQ����

JHO�DJDURVH�GDQ�GLUXQQLQJ�GHQJDQ�PHQJJXQDNDQ�

PHVLQ� HOHNWURIRUHVLV� &OHDYHU� GHQJDQ� GD\D� ���

YROW� VHODPD� ��� PHQLW�� *HO� DJDURVH� \DQJ� WHODK�

VHOHVDL� GLUXQQLQJ� NHPXGLDQ� GLZDUQDL� PHQJJXQDNDQ�

�����6<%5� VDIH�'1$�6WDLQ��3LWD�'1$�GDODP�

JHO� DJDURVH� GLYLVXDOLVDVL� PHQJJXQDNDQ� JHO�

GRNXPHQWDVL�,OOXPLQD�89�7UDQVLOXPLQDWRU� 

6HOHNVL� GDUL� ��� SULPHU� \DQJ� GLJXQDNDQ�

GLODNXNDQ�GHQJDQ�PHQJDQDOLVLV�KDVLO�HOHNWURIRUHJUDP�

'1$�GDUL�WHWXD�GHQJDQ�JDOXU-JDOXU�KDVLO�SHUVLODQJDQ��

6HOHNVL� GLGDVDUNDQ� SDGD� NHVDPDDQ� SROD� SLWD�

DQWDUD� WHWXD� WROHUDQ�� YDULHWDV� SHPEDQGLQJ� SHND�

GDQ�JDOXU-JDOXU� �KDVLO�SHUVLODQJDQ��3ULPHU�\DQJ�

PHQXQMXNNDQ� SROD� SLWD� \DQJ� VDPD� DQWDUD� WHWXD�

WROHUDQ�%�����)-7%��GDQ��JDOXU�WROHUDQ�GLSLOLK��

NDUHQD� GLGXJD� SULPHU� WHUVHEXW� WHUSDXW� GHQJDQ�

VLIDW� WROHUDQVL� WHUKDGDS� $O�� /RNDVL� JHQ� WROHUDQ�

$O� GDSDW� GLNHWDKXL� GHQJDQ� PHQFDUL� SRVLVL� SULPHU�

�PDUND�� SDGD� NURPRVRP� SDGL� EHUGDVDUNDQ� GDWDEDVH�

JHQRP�SDGL�\DQJ�WHUVHGLD�GL�KWWS���ZZZ�JUDPHQH�RUJ��

3HQHQWXDQ�MDUDN�JHQHWLN�GLKLWXQJ�PHQXUXW�&KHQ�

HW� DO�� ������� GLPDQD� MDUDN� JHQHWLN� PHUXSDNDQ�

NRQYHUVL� GDUL� MDUDN� ILVLN� ���� NE� XQWXN� MDUDN�

JHQHWLN���FHQWLPRUJDQ� 

 

+$6,/ 

 

+DVLO�DQDOLVLV�HOHNWURIRUHJUDP�GDUL�NHJLDWDQ�

3&5�SDGD����JDOXU�KDVLO�SHUVLODQJDQ�GLGDSDWNDQ�

��SDVDQJ�SULPHU�665� WHUSLOLK� �*DPEDU����\DQJ�

GLJXQDNDQ� XQWXN� NHJLDWDQ� VNRULQJ� GDQ� DQDOLVLV�

OHELK�ODQMXW��$GDSXQ�XNXUDQ�DOHO�\DQJ�GLSHUROHK�

GDUL�PDVLQJ-PDVLQJ�SULPHU�LDODK�����ES��50����������

ES��50�����GDQ�����ES��50������ 

�6NRULQJ� SLWD� KDVLO� HOHNWURIRUHJUDP� �7DEHO�

���GDUL���SDVDQJ�SULPHU�WHUSLOLK�PHQXQMXNNDQ�EDKZD�

SLWD� DQWDUD� WHWXD� 6LWX� 3DWHQJJDQJ� GHQJDQ� YDULHWDV�

NRQWURO�,7$�LDODK�VDPD�$��VHGDQJNDQ�SLWD�DQWDUD�

Kategori Galur 

Toleran B14081H-12, B14081H-14, B14081H-82, B14081H-83, B14081H-84, B14081H-85, B14081H-

87, B14081H-207, dan B14081H-208 

Moderat B14081H-13-1, B14081H-13-2, B14081H-78-1, B14081H-78-2, B14081H-80-1, B14081H-80-

2, B14081H-81, B14081H-86, B14081H-88, B14081H-210, B14081H-218, B14081H-296, 

B14081H-298, B14081H-302, B14081H-416, B14081H-461, dan B14081H-463 

Peka B14081H-461-1, B14081H-461-2, B14081H-461-3, B14081H-463-1, B14081H-463-2, 

B14081H-463-3, B14081H-463-4, B14081H-463-5, B14081H-463-6 dan B14081H-463-7 

 

7DEHO� ���*DOXU-JDOXU� � SDGL� KDVLO� SHUVLODQJDQ� 6LWX� 3DWHQJJDQJ� [� %�����)-7%�� WHUSLOLK� GDUL� VHOHNVL� GL� ODKDQ�
PDVDP�/DPSXQJ�7LPXU� 



���� 

$QJJUDKHQL�	�0XO\DQLQJVLK 

Ukuran alel TM
(Kb) (

o
C)

1 RM205 F:CTGGTTCTGTATGGGAGCAG 122 55 6

R:CTGGCCCTTCACGTTTCAGTG

2 RM247 F:TAGTGCCGATCGATGTAACG 131 60 2,3,6

R:CATATGGTTTGACAAAGCG

3 RM257 F:CAGTTCCGAGCAAGAGTACTC 147 60 2,3

R:GGATCGGACGTGGCATATG

4 RM439 F: TCATAACAGTCCACTCCCCC 269 55 3

R: TGGTACTCCATCATCCCATG

5 RM256 F: GACAGGGAGTGATTGAAGGC 127 60 3

R: GTTGATTTCGCCAAGGGC

6 RM492 F: CCAAAAATAGCGCGAGAGAG 224 55 3

R: AAGACGTACATGGGTCAGGC

7 RM13 F: TCCAACATGGCAAGAGAGAG 141 55 6

R: GGTGGCATTCGATTCCAG

8 RM232 F: CCGGTATCCTTCGATATTGC 158 55 3

R: CCGACTTTTCCTCCTGACG

9 RM489 F: ACTTGAGACGATCGGACACC 271 55 3

R: TCACCCATGGATGTTGTCAG

10 RM475 F: CCTCACGATTTTCCTCCAAC 235 55 3

R: ACGGTGGGATTAGACTGTGC

11 RM548 F: TCGGTGAGAAACTGAGAGTACG 259 55 3

R: AAGGAGGCCATCTCAATGTG

12 RM18 F: TTCCCTCTCATGAGCTCCAT 157 60 3

R: GAGTGCCTGGCGCTGTAC

13 RM283 F: GTCTACATGTACCCTTGTTGGG 151 63 1, 5

R: CGGCATGAGAGTCTGTGATG

14 RM307 F: GTACTACCGACCTACCGTTCAC 174 63 3

R: CTGCTATGCATGAACTGCTC

15 RM282 F: CTGTGTCGAAAGGCTGCAC 136 55 3

R: CAGTCCTGTGTTGCAGCAAG

16 RM221 F: ACATGTCAGCATGCCACATC 192 57 2,3

R: TGCAAGAATCTGACCCGG

17 RM474 F: AAGATGTACGGGTGGCATTC 136 55 3

R: TATGAGCTGGTGAGCAATGG

18 RM464 F: AACGGGCACATTCTGTCTTC 262 55 3

R:TGGAAGACCTGATCGTTTCC

19 RM202 F: CAGATTGGAGATGAAGTCCTCC 189 55 3

R: CCAGCAAGCATGTCAATGTA

20 RM244 F: CCGACTGTTCGTCCTTATCA 163 55 6

R: CTGCTCTCGGGTGAACGT

21 RM264 F: GTTGCGTCCTACTGCTACTTC 178 55 3

R: GATCCGTGTCGATGATTAGC

22 RM104 F: GGAAGAGGAGAGAAAGATGTGTGTCG 222 60 1,6

R: TCAACAGACACACCGCCACCGC

23 RM162 F: GCCAGCAAAACCAGGGATCCGG 229 60 6

R: CAAGGTCTTGTGCGGCTTGCGG

24 RM125 F: ATCAGCAGCCATGGCAGCGACC 127 60 6

R: AGGGGATCATGTGCCGAAGGCC

25 RM11 F: TCTCCTCTTCCCCCGATC 140 58 3

R: ATAGCGGGCGAGGCTTAG

26 RM248 F: TCCTTGTGAAATCTGGTCCC 102 58 3,6

R: GTAGCCTAGCATGGTGCATG

27 RM201 F: CTCGTTTATTACCTACAGTACC 158 58 3,4,6

R: CTACCTCCTTTCTAGACCGATA

No Nama lokus Urutan basa Ref

7DEHO� ���1DPD� ORNXV��XUXWDQ�EDVD�QXNOHRWLGD�SULPHU��XNXUDQ�SURGXN�DPSOLILNDVL�GDQ� �PRWLI�XODQJDQ�GDUL����
SDVDQJ�SULPHU�665�\DQJ�GLJXQDNDQ�SDGD�SHQHOLWLDQ� 



���� 

(NVSORUDVL�0DUND�665�7HUSDXW�6LIDW�7ROHUDQVL�3DGL�*RJR�7HUKDGDS�$OXPXQLXP 

WHWXD� %�����)-7%�� GHQJDQ� YDULHWDV� NRQWURO�

,5�������� LDODK� VDPD�%��3LWD�JDOXU-JDOXU�KDVLO�

SHUVLODQJDQ� GLGRPLQDVL� ROHK� SLWD� $�� DNDQ� WHWDSL�

EHEHUDSD� JDOXU� SHUVLODQJDQ�PHQXQMXNNDQ� SLWD� \DQJ�

VDPD� GHQJDQ� WHWXD� %�����)-7%�� \DLWX� JDOXU�

%�����+-��-��� %�����+-����� %�����+-��-���

%�����+-��-��� %�����+-����� %�����+-��-���

%�����+-����� %�����+��� GDQ�%�����+-�����

+DO�LQL�PHQXQMXNNDQ�EDKZD�NH���JDOXU�WHUVHEXW�

PHPLOLNL� WROHUDQVL� WHUKDGDS� $O� \DQJ� VDPD�

GHQJDQ� WHWXDQ\D� %�����)-7%��� *DOXU-JDOXU�

WHUVHEXW�GDODP�VHOHNVL�IHQRWLSLN�GL�ODKDQ�PDVDP�

/DPSXQJ�7LPXU�PHQXQMXNNDQ� WLQJNDW� WROHUDQVL�

NDWHJRUL�WROHUDQ�GDQ�PRGHUDW�GDQ�VHFDUD�JHQHWLN�

PHPLOLNL� PDUND� \DQJ� VDPD� GHQJDQ� WHWXD�

%�����)-7%���� 

3ROD� SLWD� GDUL� �� JDOXU� SHUVLODQJDQ� \DQJ�

VDPD�GHQJDQ� WHWXD�%�����)-7%��GLWHPXL�SDGD�

JDOXU� WROHUDQ� VHUWD� PRGHUDW� DNDQ� WHWDSL� WLGDN�

GLWHPXL�SDGD�JDOXU�GHQJDQ�NDWHJRUL�SHND��+DVLO�

DQDOLVLV� ORNDVL� �� SDVDQJ� SULPHU� PHQXQMXNNDQ�

EDKZD���SDVDQJ�SULPHU�EHUDGD�SDGD�NURPRVRP�

��\DLWX�50����GDQ�50�����VHGDQJNDQ�50����

EHUDGD� SDGD� NURPRVRP� ���� $GDSXQ� MDUDN� ILVLN�

GDQ� JHQHWLN� JHQ� SDGD� NURPRVRP� SDGL� XQWXN�

VHWLDS� SULPHU� WHUFDWDW� VHEDJDL� EHULNXW�� 50����

����������� ES� ������� F0���50���������������

ES��������F0��GDQ�50��������������ES��������

F0��� 

 

3(0%$+$6$1 

 

'DODP� SHQHOLWLDQ� LQL� NHJLDWDQ� SHQFDULDQ�

PDUND�WHUSDXW�VLIDW�WROHUDQVL�SDGL�JRJR�SHUVLODQJDQ�6LWX�

3DWHQJJDQJ� [�%�����)-7%��GLPXODL� GHQJDQ� VHOHNVL�

SULPHU� 665�� 6HEDQ\DN� ��� SDVDQJ� SULPHU� GLJXQDNDQ�

XQWXN�PHOLKDW� DGDQ\D� SROLPRUILVPH� DQWDU� WHWXD�

\DLWX�6LWX�3DWHQJJDQJ�GDQ�%�����)-7%���0DUND�\DQJ�

PHQXQMXNNDQ� SROLPRUILVPH� DQWDU� WHWXD� MXJD�

PHQXQMXNNDQ� NHVHVXDLDQ� SROD� SLWD� GHQJDQ� YDULHWDV�

NRQWURO�WROHUDQ��,5����������GDQ�YDULHWDV�NRQWURO�SHND�

�,7$��� +DVLO� DSOLNDVL� �� SDVDQJ� SULPHU� SDGD� ���

JDOXU� KDVLO� SHUVLODQJDQ� GLSHUROHK� �� JDOXU� SHUVLODQJDQ�

\DLWX��%�����+-��-���%�����+-�����%�����+

-��-��� %�����+-��-��� %�����+-�����%�����+-

��-���%�����+-�����%�����+���GDQ�%�����+-����

Ukuran alel TM

(Kb) (
o
C)

28 RM233 F: CCAAATGAACCTACATGTTG 162 60 5,6

R: GCATTGCAGACAGCTATTGA

29 RM17 F: TGCCCTGTTATTTTCTTCTCTC 184 57 5

R: GGTGATCCTTTCCCATTTCA

30 RM164 F: TCTTGCCCGTCACTGCAGATATCC 264 65 5

R: GCAGCCCTAATGCTACAATTCTTC

31 RM167 F: GATCCAGCGTGAGGAACACGT 128 65 3,6

R: AGTCCGACCACAAGGTGCGTTGTC

32 RM263 F: CCCAGGCTAGCTCATGAACC 199 65 3,6

R: GCTACGTTTGAGCTACCACG

33 RM203 F: CCTATCCCATTAGCCAAACATTGC 203 65 2

R: GATTTACCTCGACGCCAACCTG

34 RM273 F: GAAGCCGTCGTGAAGTTACC 207 61 3

R: GTTTCCTACCTGATCGCGAC

35 RM526 F: CCCAAGCAATACGTCCCTAG 240 60 2

R: ACCTGGTCATGACAAGGAGG

36 RM340 F: GGTAAATGGACAATCCTATGGC 163 60 3

R: GACAAATATAAGGGCAGTGTGC

37 RM481 F: TAGCTAGCCGATTGAATGGC 169 60 3

R: CTCCACCTCCTATGTTGTTG

38 RM240 F: CCTTAATGGGTAGTGTGCAC 132 57 3,6

R: TGTAACCATTCCTTCCATCC

39 RM5 F: TGCAACTTCTAGCTGCTCGA 113 57 3,6

R: GCATCCGATCTTGATGGG

40 RM249 F: GGCGTAAAGGTTTTGCATGT 121 57 5

R: ATGATGCCATGAAGGTCAGC

No Nama lokus Urutan basa Ref

7DEHO����/DQMXWDQ 

.HWHUDQJDQ��5HI����$NKPDG����������)DPRVR�HW�DO�����������3UDVHWL\RQR�HW�DO�����������1JX\HQ�HW�DO�����������1JX\HQ�HW�
DO�����������<XQLDULQL����� 



���� 

$QJJUDKHQL�	�0XO\DQLQJVLK 

   
A) RM 205 

 
 

  

B) RM 257 

 
 

 

C) RM 247 

 
 

122 bp 

131 bp 

147 bp 

*DPEDU����(OHNWURIRUHJUDP�DJDURVH�JHO�����GDUL�WLJD�SULPHU�WHUSLOLK�$��50������%��50�����GDQ�&��50�����
.HWHUDQJDQ��/��/DGGHU����ES��67��6LWX�3DWHQJJDQJ��%���%�����)-7%���33�� ,7$� �NRQWURO�SHND�� ��73��
,5���������NRQWURO�WROHUDQ���1R��-����*DOXU-JDOXU�KDVLO�SHUVLODQJDQ�\DQJ�GLXML� 

\DQJ� PHPLOLNL� SROD� SLWD� %� \DQJ� VDPD� GHQJDQ�

WHWXD� %�����)-7%�� GDQ� YDULHWDV� ,5���������

3DGD�JDOXU�KDVLO�SHUVLODQJDQ�NDWHJRUL�SHND�SDGD�

ODKDQ�PDVDP�\DQJ�GLVHOHNVL� VHFDUD� IHQRWLSLN�GL�

/DPSXQJ� 7LPXU� WLGDN� GLGDSDWNDQ� SROD� SLWD� %�

DNDQ� WHWDSL� SROD� SLWD� \DQJ� PXQFXO� SDGD� JDOXU�

SHND� LQL� DGDODK� SROD� SLWD�$�\DQJ� VDPD�GHQJDQ�

WHWXD�6LWX�3DWHQJJDQJ� GDQ�YDULHWDV�,7$��7DEHO�����

+DO� LQL� PHQXQMXNNDQ� EDKZD� �� JDOXU� SHUVLODQJDQ�

WHUVHEXW�EDLN�GLVHOHNVL�VHFDUD�IHQRWLSLN�GDQ�JHQHWLN�

PHQXQMXNNDQ�VLIDW�WROHUDQVL�WHUKDGDS�$O�� 

,QIRUPDVL� NHEHUDGDDQ� PDUND� EHUPDQIDDW�

XQWXN� PHQJLGHQWLILNDVL� JDOXU-JDOXU� KDVLO� SHUVLODQJDQ�

\DQJ�PHPLOLNL� VLIDW� WROHUDQVL� WHUKDGDS�$O� \DQJ�

VDPD� GHQJDQ� WHWXDQ\D�� +DO� LQL� GLGXNXQJ� ROHK�

3UDVHWL\RQR� HW� DO�� ������� \DQJ�PHQ\HEXWNDQ� EDKZD�

SHQHOLWLDQ� SROLPRUILVPH� DQWDU� WHWXD� GLSHUOXNDQ�

XQWXN�PHQHQWXNDQ�SULPHU�\DQJ�GDSDW�GLJXQDNDQ�

XQWXN� VHOHNVL� WDQDPDQ� KDVLO� SHUVLODQJDQ�� 6HPDNLQ�

EDQ\DN�PDUND�SROLPRUILV�\DQJ�PHQFDNXS�VHPXD�

ORNDVL� JHQRP�� PDND� VHPDNLQ� EHVDU� SHOXDQJ�

XQWXN� PHQGDSDWNDQ� SHWD� JHQHWLN� \DQJ� DNXUDW�

�5HIOLQXU�	�/HVWDUL��������'DODP�SHQHOLWLDQQ\D�

3UDVHWL\RQR�HW�DO���������PHODNXNDQ�LGHQWLILNDVL�

PDUND� WHUSDXW� WROHUDQVL� WHUKDGDS�$O�SDGD�SHUVLODQJDQ�

'83$� [� ,7$� ����� GLSHUROHK� ���� SULPHU� SROLPRUILV�

GDUL� ���� SULPHU� \DQJ� GLJXQDNDQ�� $NDQ� WHWDSL�

KDQ\D����SULPHU�\DQJ�GDSDW�GLVNRU�GDQ�DQDOLVLV��

6HGDQJNDQ�8WDPL�HW�DO���������\DQJ�PHODNXNDQ�

DQDOLVLV�JDOXU�WROHUDQ�$O�GHQJDQ�����PDUND�613�

PHQGDSDWNDQ� ��PDUND� 613� \DQJ� EHUVLIDW� VLJQLILNDQ�

GDQ� GDSDW� GLDSOLNDVLNDQ� XQWXN� NHJLDWDQ� VHOHNVL�

JDOXU�SDGL�JRJR�\DQJ�PHPLOLNL�VLIDW� WROHUDQ� WHUKDGDS�

$O�� .HEHUKDVLODQ� PDUND� GDODP� PHQ\HOHNVL� NHJLDWDQ�

SHPXOLDDQ� GLSHQJDUXKL� ROHK� ��� NHWHUVHGLDDQ� SHWD�

JHQHWLN� GHQJDQ� MXPODK� PDUND� SROLPRUILV� \DQJ�

FXNXS� EDQ\DN�� VHKLQJJD� GDSDW� GLODNXNDQ� LGHQWLILNDVL�

47/�JHQ-JHQ�WDUJHW�VHFDUD�WHSDW����PDUND�WHUSDXW�GHNDW�

GHQJDQ�47/�JHQ� WDUJHW�SDGD�SHWD�JHQHWLN�\DQJ�

VXGDK� GLNRQWUXNVL� ��� NHPDPSXDQ� DQDOLVLV� WDQDPDQ�

VHFDUD�HIHNWLI��$]UDL������� 

+DVLO� DQDOLVLV� ORNDVL� JHQ� WROHUDQ� $O� SDGD�

NURPRVRP� EHUGDVDUNDQ� GDWDEDVH� JHQRP� SDGL��

GDODP� SHQHOLWLDQ� LQL� GLGXJD� JHQ� \DQJ� WHUSDXW�

GHQJDQ� VLIDW� WROHUDQVL� SDGL� JRJR� SHUVLODQJDQ�

6LWX� 3DWHQJJDQJ� [� %�����)-7%�� EHUDGD� SDGD�

NURPRVRP���GDQ����VHVXDL�GHQJDQ�SRVLVL�PDUND�

50���� ������������ ES��� 50���� ������������

ES��GDQ�50���� �����������ES���3DGD�EHEHUDSD�

SHQHOLWLDQ� WHUSHWDNDQ� EHEHUDSD� 47/� JHQ-JHQ�



���� 

(NVSORUDVL�0DUND�665�7HUSDXW�6LIDW�7ROHUDQVL�3DGL�*RJR�7HUKDGDS�$OXPXQLXP 

Kode Galur 

Sifat 

toleransi di 

lahan masam 

Primer/ Marka 
Galur 

Sifat toleransi 

di lahan 

masam 

Primer/ Marka 

RM205 RM247 RM257 RM205 RM247 RM257 

ST 
Situ 

Patenggang 
- A A A 

B14081H 

463-4 
Peka A A A 

B1 
B11930F-

TB2 
Toleran B B B 

B14081H 

81 
Moderat A A A 

PP ITA Peka A A A 
B14081H 

463-2 
Peka A A A 

TP 
IR60080-

23 
Toleran B B B 

B14081H 

13-1 
Moderat A B A 

1 
B14081H 

78-1 
Moderat A B A 

B14081H 

296 
Moderat A A A 

2 
B14081H 

463-7 
Peka A A A 

B14081H 

13-2 
Moderat A B A 

3 
B14081H 

463-6 
Peka A A A 

B14081H 

416 
Moderat A A B 

4 
B14081H 

461-2 
Peka A A A 

B14081H 

78-2 
Moderat A B A 

5 
B14081H 

461-3 
Peka A A A 

B14081H 

80-2 
Moderat A A A 

6 
B14081H 

87 
Toleran A A A 

B14081H 

80-1 
Moderat A A A 

7 
B14081H 

84 
Toleran A A A 

B14081H 

218 
Moderat A A A 

8 
B14081H 

85 
Toleran A A A 

B14081H 

210 
Moderat A B A 

9 
B14081H 

83 
Toleran A A A 

B14081H 

88 
Moderat A A A 

10 
B14081H 

14 
Toleran A A A 

B14081H 

463-1 
Peka A A A 

11 
B14081H 

298 
Moderat A A A 

B14081H 

463-3 
Peka A A A 

12 
B14081H 

302 
Moderat B A A 

B14081H 

208 
Toleran A A A 

13 
B14081H 

86 
Moderat A A A 

B14081H 

12 
Toleran A A B 

14 
B14081H 

463 
Moderat A A A 

B14081H 

207 
Toleran A B B 

15 
B14081H 

461 
Moderat A A A 

B14081H 

82 
Toleran A A A 

16 
B14081H 

463-5 
Peka A A A 

B14081H 

461-1 
Peka A A A 

 

7DEHO����6NRULQJ�SLWD�JDOXU-JDOXU�KDVLO�SHUVLODQJDQ�6LWX�3DWHQJJDQJ�[�%�����)-7%� 

7DEHO����3ULPHU�665�WHUSLOLK�\DQJ�PHQJKDVLONDQ�SROD�SLWD�DQWDUD�JDOXU�WROHUDQ�GHQJDQ�WHWXD�%�����)-7%��SDGD�NURPRVRP�

SDGL� 

Primer/ 

Marka 

Kromosom Posisi primer di kromosom padi 

Jarak fisik Jarak genetik 

RM205 9 22.720.624 bp 93,12 cM 

RM257 9 17.719.660 bp 72,62 cM 

RM247 12 3.185.384 bp 13,05 cM 

 

\DQJ� WHUSDXW�GHQJDQ� VLIDW� WROHUDQVL� WHUKDGDS�$O�

SDGD�NURPRVRP���GDQ�����'LODSRUNDQ�ROHK�;XH�

HW� DO�� ������� EDKZD� JHQ� $OW-�� EHUDGD� DQWDUD�

50������ GDQ� ,'��-�� \DQJ� EHUDGD� GL� NURPRVRP���

VHUWD� 0DR� HW� DO�� ������� \DQJ� WHODK� PHQGHWHNVL� JHQ�

WROHUDQ�$O�SDGD�NURPRVRP������GDQ�����=KDQJ�HW�

DO���������PHQDPEDKNDQ�2V��J��������PHUXSDNDQ�

NDQGLGDW� JHQ� \DQJ� EHUDGD� SDGD� NURPRVRP� ����

/HELK� ODQMXW� GDODP� SHQHOLWLDQQ\D� =KDQJ� HW� DO��

������� PHQHPXNDQ� HPSDW� ORNXV� \DQJ� WHUOHWDN�

SDGD� MDUDN� WHUWHQWX�GDUL�GDHUDK�47/�\DQJ� WHODK�

GLODSRUNDQ� ROHK� SHQHOLWLDQ� VHEHOXPQ\D�� 6HSHUWL�

WHUGDSDW� MDUDN� JHQHWLN� VHEHVDU� ����� 0E� DQWDUD�

50���� GDQ� 2V&'7��� 360���� WHUOHWDN� GDUL�

&4/��SDGD�MDUDN�����0E��50����WHUOHWDN�SDGD�

MDUDN� ���� F0� GDUL� T$/55-�� GDQ� 50���� \DQJ�

WHUSLVDK� VHMDXK� ���� F0� GDUL� 4$�5U����� 6LIDW�

WROHUDQVL� WDQDPDQ� WHUKDGDS� $O� GLNHQGDOLNDQ� ROHK�

EDQ\DN�JHQ��3UDVHWL\RQR�HW�DO���������0D�HW�DO���������

PHQHPXNDQ���47/�\DQJ�WHUSDXW�GHQJDQ�WROHUDQVL�

SDGL� WHUKDGDS� $O� SDGD� NURPRVRP� ��� �� GDQ� ���

1JX\HQ�HW�DO���������PHPSHUNXDW�SHUQ\DWDDQ�WHUVHEXW�

GHQJDQ� PHQXQMXNNDQ� KDVLO� SHQHOLWLDQQ\D� \DQJ�

PHQ\HEXWNDQ� EDKZD� JHQ-JHQ� \DQJ� WHUSDXW� GHQJDQ�



���� 

$QJJUDKHQL�	�0XO\DQLQJVLK 

VLIDW� WROHUDQVL� SDGL� WHUKDGDS� $O� WHUVHEDU� GL� ���

NURPRVRP�SDGL�� 

3HWD� JHQHWLN� LDODK� SHQJHPEDQJDQ� JHQHWLND�

NODVLN� PHODOXL� ELRORJL� PROHNXOHU�� GLPDQD� SHPHWDDQ�

JHQHWLN� GLGDVDUNDQ� SDGD� VHJUHJDVL� JHQ� VDDW�

SHPEHODKDQ� PHLRVLV� �5HIOLQXU� 	� /HVWDUL� ������

6XUDKPDQ��������*HQ�PDUND�\DQJ� VDOLQJ� EHUGHNDWDQ�

DNDQ�GLZDULVNDQ�SDGD�NHWXUXQDQQ\D�GHQJDQ�IUHNXHQVL�

OHELK� WLQJJL�GLEDQGLQJNDQ�GHQJDQ�JHQ�PDUND�\DQJ�

OHWDNQ\D�EHUMDXKDQ��-XPODK�PDUND�\DQJ�GLJXQDNDQ�

GDODP�SHPEXDWDQ�SHWD�JHQHWLN�KDUXV�GDODP�MXPODK�

\DQJ� EHVDU�� VHKLQJJD� GDSDW� WHUEHQWXN� SHWD� SDXWDQ��

GDQ�PHPSHUPXGDK�SHQHQWXDQ�ORNXV�VXDWX�JHQ�GDODP�

NURPRVRP� �5HIOLQXU� 	� /HVWDUL� ������� 3HWD� JHQHWLN�

PHPXQJNLQNDQ� SHQHQWXDQ� JHQ� GDQ� MXPODK� JHQ�

\DQJ�EHUWDQJJXQJ�MDZDE�WHUKDGDS�NDUDNWHU�WHUWHQWX��

ORNDVL�SDGD�NURPRVRP�GDQ� NHNXDWDQ� JHQ� WHUVHEXW�

WHUKDGDS�VXDWX�NDUDNWHU��6XUDKPDQ��������0DUND�

\DQJ�LGHDO�PHQXUXW�=XOIDKPL��������KDUXV�PHPLOLNL�

EHEHUDSD�VLIDW�VHSHUWL��D��WLQJNDW�SROLPRUILVPH�\DQJ�

WLQJJL�� E�� WHUGLVWULEXVL� PHUDWD� GDODP� JHQRP�� F��

PHPEHULNDQ�UHVROXVL�SHUEHGDDQ�JHQHWLN�\DQJ�FXNXS��G��

SHZDULVDQ�VLIDW�NRGRPLQDQ��GDQ�H��QHWUDO��7DNGLU�HW�DO��

������� PHQ\HEXWNDQ� PDUND� 665� VHULQJ� GLJXQDNDQ�

GDODP� PHPEHGDNDQ� JHQRWLSH�� HYDOXVL� NHPXUQLDQ�

EHQLK�� SHPHWDDQ� JHQ�� DODW� EDQWX� VHOHNVL�� VWXGL�

JHQHWLN� SRSXODVL� GDQ� DQDOLVLV� GLYHUVLWDV� JHQHWLF�� 'L�

,QGRQHVLD� SHQJJXQDDQ� PDUND� PROHNXOHU� XQWXN�

LGHQWLILNDVL� WROHUDQVL� WDQDPDQ� WHUKDGDS�$O� WHODK�

GLODNXNDQ�SDGD�WDQDPDQ�SDGL��3UDVHWL\RQR�HW�DO��

������8WDPL�HW�DO���������GDQ�NHGHODL��7DVPD�	�

:DUVXQ�������6LUDLW������� 
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%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDQ� DQDOLVLV� GDWD�

SHUVLODQJDQ� 6LWX� 3DWHQJJDQJ� [� %�����)-7%��

GLSHUROHK���SDVDQJ�SULPHU�665�WHUSLOLK�\DLWX��50�����

50����GDQ�50����\DQJ�PHQXQMXNNDQ�SROLPRUILVPH�

DQWDUD� WHWXD� WROHUDQ�GHQJDQ� WHWXD� SHND��$GDSXQ�

ORNDVL� NHWLJD� PDUND� WHUVHEXW� PHQXUXW� GDWDEDVH�

JHQRP�SDGL�EHUDGD�SDGD�NURPRVRP���GDQ�����+DVLO�

DQDOLVLV� GDUL� SHQJJXQDDQ� �� SDVDQJ� SULPHU� WHUSLOLK�

SDGD� ��� JDOXU� KDVLO� SHUVLODQJDQ� PHQXQMXNNDQ� ��

JDOXU�\DLWX��JDOXU�%�����+-��-���%�����+-�����

%�����+-��-��� %�����+-��-��� %�����+-�����

%�����+-��-��� %�����+-����� %�����+��� GDQ�

%�����+-���� PHPLOLNL� PDUND� \DQJ� VDPD� GHQJDQ�

WHWXD�%�����)-7%��� ,QIRUPDVL�PDUND� LQL�EHUPDQIDDW�

XQWXN� PHPSHUNXDW� NHJLDWDQ� VHOHNVL� VHFDUD� JHQHWLN�

JDOXU-JDOXU�KDUDSDQ�WROHUDQ�$O�\DQJ�EHUDVDO�GDUL�

GL� ODSDQJDQ�� GDQ� OHELK� ODQMXW� EHUJXQD� EDJL� NHJLDWDQ�

SHPXOLDDQ�SDGL� JRJR�XQJJXO� WROHUDQ�$O��6HODLQ�

LWX� LQIRUPDVL� LQL� GDSDW� GLMDGLNDQ� SHUWLPEDQJDQ�

GDODP� PHPSHODMDUL� NHDQHNDUDJDPDQ� PHNDQLVPH�

WROHUDQVL�SDGL�JRJR�NKXVXVQ\D�KDVLO�SHUVLODQJDQ�

6LWX�3DWHQJJDQJ�[�%�����)-7%��WHUKDGDS�$O�� 
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3HQHOLWLDQ� LQL� GLELD\DL�ROHK�',3$�7HPDWLN�

.RPSHWHQVL� ,QWL� 3XVDW� 3HQHOLWLDQ� %LRWHNQRORJL� /,3,�

7$� ����-������ 8FDSDQ� WHULPD� NDVLK� GLVDPSDLNDQ�

NHSDGD�$PULK�6XVHWL\R�$�\DQJ�WHODK�PHPEDQWX�

GDQ�WHUOLEDW�GDODP�SHQHOLWLDQ�LQL� 
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$NKPDG�� ������ $QDOLVLV� PDUND� PROHNXOHU� WHUSDXW�

NDUDNWHU� ILVLRORJLV� GDUL� VLIDW� WROHUDQVL�

DOXPXQLXP� SDGD� SRSXODVL� )�� SDGL�� >7HVLV@��

%RJRU��)DNXOWDV�0DWHPDWLND�GDQ�,OPX�$ODP��

,QVWLWXW�3HUWDQLDQ�%RJRU� 

$]UDL��0�� ������ 6LQHUJL� WHNQRORJL� PDUND� PROHNXOHU�

GDODP�SHPXOLDDQ�WDQDPDQ�MDJXQJ��-XUQDO�

/LWEDQJ�3HUWDQLDQ�����������-��� 

%36� �%DGDQ� 3XVDW� 6WDWLVWLN��� ������ 3URGXNVL� SDGL��

MDJXQJ�� GDQ� NHGHODL� �$QJND� VHPHQWDUD� WDKXQ�

������ 3URGXNVL� SDGL� WDKXQ� ����� �DQJND�

VHPHQWDUD�� GLSHUNLUDNDQ� WXUXQ� �����

SHUVHQ�KWWS���ZZZ�ESV�JR�LG�ZHEVLWH�EUVBLQG�

EUV,QG-���������������SGI���'LXQGXK�WDQJJDO�

���1RYHPEHU������ 

%36� �%DGDQ� 3XVDW� 6WDWLVWLN��� ������ 3URGXNVL� SDGL��

MDJXQJ� GDQ� NHGHODL� �$QJND� VHPHQWDUD� WDKXQ�

������ 3URGXNVL� SDGL� WDKXQ� ����� QDLN�� �����

SHUVHQ��KWWSV���ZZZ�ESV�JR�LG�EUV�YLHZ�LG������

�'LXQGXK�WDQJJDO����$JXVWXV������� 

&KHQ�� 0��� *�� 3UHVWLQJ�� :%�� %DUED]XN�� -/��

*RLFRHFKHD�� %�� %ODFNPRQ�� *�� )DQJ�� +��

.LP��'��)ULVFK��<��<X��6��6XQ��6��+LJLQJ-

ERWWRP�� -�� 3KLPSKLODL�� '�� 3KLPSKLODL�� 6��

7KXUPRQG�� %�� *DXGHWWH�� 3�� /L�� -�� /LX�� -��

+DWILHOG��'��0DLQ��.��)DUUDU��&��+HQGHUVRQ��/��

%DUQHWW��5��&RVWD��%��:LOOLDPV��6��:DOVHU��

0�� $WNLQV�� &�� +DOO�� 0$�� %XGLPDQ�� -3��

7RPNLQV��0��/XR��,��%DQFURIW��-��6DOVH��)��

5HJDG��7��0RKDSDWUD��1.��6LQJK��$.��7\DJL��

&��6RGHUOXQG��5$��'HDQ��	�5$��:LQJ��������

$Q�LQWHJUDWHG�SK\VLFDO�DQG�JHQHWLF�PDS�RI�WKH�
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(NVSORUDVL�0DUND�665�7HUSDXW�6LIDW�7ROHUDQVL�3DGL�*RJR�7HUKDGDS�$OXPXQLXP 

ULFH�JHQRPH��7KH�3ODQW�&HOO������������-

���� 

'R\OH�� --��� 	� -/�� 'R\OH�� ������ $� UDSLG� '1$�

LVRODWLRQ�IURP�VPDOO�DPRXQW�RI�IUHVK�OHDI�

WLVVXH��3K\WRFKHP�%XOOHWLQ�������-��� 

)DPRVR��$1���.��=KDR��57��&ODUN��&:��7XQJ��

0+��:ULJKW��&��%XVWDPDQWH��/9��.RFKLDQ��	�

65��0F�&RXFK��������*HQHWLF�DUFKLWHFWXUH�RI�

DOXPLQXP� WROHUDQFH� LQ� ULFH� �2U\]D� VDWLYD��

GHWHUPLQHG� WKURXJK� JHQRPH-ZLGH� DVVRFLDWLRQ�

DQDO\VLV�DQG�47/�PDSSLQJ��3/R6�*HQHWLFV��

�������H��������� 

+DLUPDQVLV�� $��� 6XSDUWRSR�� <XOOLDQLGD�� 6XQDU\R��

:DUVRQR�� 6XNLUPDQ�� 	� 6XZDUQR�� ������

3HPDQIDDWDQ� SODVPD� QXWIDK� SDGL� �2U\]D�

VDWLYD�� XQWXN� SHUEDLNDQ� VLIDW� SDGL� JRJR��

3URVLGLQJ� 6HPLQDU�0DV\DUDNDW�%LRGLYHUVLWDV�

,QGRQHVLD���������-��� 

.HPHQWDQ�� ������5HQFDQD� VWUDWHJLV� NHPHQWULDQ�

SHUWDQLDQ� WDKXQ� ����-������ .HPHQWULDQ�

3HUWDQLDQ�,QGRQHVLD� 

/XELV�� (���0��'LUHGMD�� =��+DUDKDS��	�%��.XVWLDQWR��

������3HUEDLNDQ�SDGL�JRJR��'LVDMLNDQ�VHEDJDL�

PDNDODK� SHQXQMDQJ� GDODP� 6LPSRVLXP�

3HQHOLWLDQ�7DQDPDQ�3DQJDQ� ,,�� 3XVOLWEDQJWDQ��

-DNDUWD�%RJRU�� ��-��� $JXVWXV� ������ %XOHWLQ�

3ODVPD�1XWIDK�����������-��� 

0D�� -)��� 5�� 6KHQ�� =�� =KDR�� 0�� :LVVXZD�� <��

7DNHXFKL��7��(ELWDQL��	�0��<DQR�� ������

5HVSRQVH�RI�ULFH�WR�$O�VWUHVV�DQG�LGHQWLILFDWLRQ�

RI�TXDQWLWDWLYH� WUDLW� ORFL� IRU�$O� WROHUDQFH��

3ODQW�&HOO�3K\VLRORJ\����������-���� 

0DR��&���.��<L��/��<DQJ��%��=KHQJ��<��:X��)��

/LX�� 	� 3�:X�� ������ ,GHQWLILFDWLRQ� RI�

DOXPLQXP-UHJXODWHG� JHQHV� E\� F'1$-

$/)3� LQ� ULFH� �2U\]D� VDWLYD� /���� DOXPLQXP-

UHJXODWHG�JHQHV�IRU�WKH�PHWDEROLVP�RI�FHOO�

ZDOO� FRPSRQHQWV�� -RXUQDO� RI� ([SHULPHQWDO�

%RWDQ\���������������-���� 

0LIWDKXGLQ��1XUODHOD��	�-XOLDUQL��������8SWDNH�

DQG�GLVWULEXWLRQ�RI�DOXPLQXP�LQ�URRW�DSLFHV�RI�

WZR� ULFH� YDULHWLHV� XQGHU� DOXPLQXP� VWUHVV��

+$<$7,� -RXUQDO� RI� %LRVFLHQFHV�� ��� �����

���-���� 

0XO\DQL�� $��� 6�� 5LWXQJ��	� ,�� /DV�� 3RWHQVL� GDQ�

NHWHUVHGLDDQ� VXPEHU� GD\D� ODKDQ� XQWXN�

PHQGXNXQJ� NHWDKDQDQ� SDQJDQ�� -XUQDO�

/LWEDQJ�3HUWDQLDQ������������-��� 

1JX\HQ�� 97��� %'�� 1JX\HQ�� 6�� 6DUNDUXQJ�� &��

0DUWLQH]��$+��3DWHUVRQ��	�+7��1JX\HQ��

������0DSSLQJ�RI�JHQHV�FRQWUROOLQJ�DOXPLQXP�

WROHUDQFH�LQ�ULFH��FRPSDULVRQ�RI�GLIIHUHQW�

JHQHWLF�EDFNJURXQGV��0ROHFXODU�*HQHWLFV�

DQG�*HQRPLFV����������-���� 

1JX\HQ��%'���'6��%UDU��%&��%XL��79��1JX\HQ��

/1��3KDP��	�+7��1JX\HQ��������,GHQWLILFDWLRQ�

DQG� PDSSLQJ� RI� WKH� 47/� IRU� DOXPLQXP�

WROHUDQFH� LQWURJUHVVHG� IURP� WKH� QHZ� VRXUFH��

2U\]D� 5XILSRJRQ� *ULII��� LQWR� LQGLFD� ULFH�

�2U\]D� VDWLYD� /���� 7KHRUHWLFDO� $SSOLHG�

*HQHWLFV����������-��� 

3UDVHW\R��%+���	�'$��6XULDGLNDUWD��������.DUDN

-WHULVWLN�� SRWHQVL�� GDQ� WHNRQRORJL� SHQJHORDDQ�

WDQDK� XOWLVRO� XQWXN� SHQJHPEDQJDQ� SHUWDQLDQ�

ODKDQ�NHULQJ�GL�,QGRQHVLD��-XUQDO�/LWEDQJ�

3HUWDQLDQ������������-��� 

3UDVHWL\RQR�� -��� 7DVOLDK�� +�� $VZLGLQRRU�� 	� 6��

0RHOMRSUDZLUR�� ������ ,GHQWLILNDVL� PDUND�

PLNURVDWHOLW� \DQJ� WHUSDXW� GHQJDQ� VLIDW�

WROHUDQVL� WHUKDGDS� NHUDFXQDQ� DOXPXQLXP�

SDGD� SDGL� SHUVLODQJDQ�'83$� [� ,7$�����

-XUQDO�%LRWHNQRORJL�3HUWDQLDQ�����������-��� 

3UDVHWL\RQR��-���+��$VZLGLQQRRU��6��0RHOMRSDZLUR��'��

6RSDQGLH��	�0��%XVWDPDP��������,GHQWLILNDVL�

PDUND� SROLPRUILN� XQWXN� SHPXOLDDQ� SDGL�

WROHUDQ�GHILVLHQVL�IRVIRU��-XUQDO�$JUR�%LRJHQ����

�������-��� 

5HIOLQXU�� 	� 3�� /HVWDUL�� ������ 3HQHQWXDQ� ORNXV�

JHQ�GDODP�NURPRVRP�WDQDPDQ�GHQJDQ�EDQWXDQ�

PDUND� '1$�� -XUQDO� /LWEDQJ� 3HUWDQLDQ��

����������-���� 

6DQWLND��$�� ������ 7HNQLN� SHQJXMLDQ� JDOXU� SDGL�

JRJR� WHUKDGDS� NHUDFXQDQ� DOXPLQLXP� GL�

UXPDK�NDFD��%XOHWLQ�7HNQLN�3HUWDQLDQ�����

�������-��� 

6HWLDZDQ�� $�� ������ 3HPHWDDQ� PDUNHU� $/)3� XQWXN�

PHPEXDW� SHWD� JHQHWLF� ELW� JXOD�� %XOHWLQ�

$JURQRPL����������-��� 

6LUDLW�� %$�� ������ 3HQDQGD� NHGHODL� WROHUDQ�

DOXPLQLXP�KDVLO�SHQDSLVDQ�VHFDUD�LQ�YLWUR�

GDQ� NRUHODVL� SHXEDK� DPDWDQ� GHQJDQ� ELML�

NHULQJ� GL� UXPDK� NDFD�� -XUQDO� 3HQHOLWLDQ�

%LGDQJ�,OPX�3HUWDQLDQ���������-�� 

6XEDJ\R��+1���6XKDUWD��	�$%��6LVZDQWR��������

7DQDK-WDQDK� SHUWDQLDQ� GL� ,QGRQHVLD�� SS��

��í����'DODP�$GLPLKDUGMD��$���/,��$PLHQ��)��

$JXV�� 	� '�� 'MDHQXGLQ� �(G���� 6XPEHUGD\D�

ODKDQ� ,QGRQHVLD� GDQ� SHQJHORODDQQ\D�� 3XVDW�

3HQHOLWLDQ�GDQ�3HQJHPEDQJDQ�7DQDK�GDQ�

$JURNOLPDW��%RJRU� 
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$QJJUDKHQL�	�0XO\DQLQJVLK 

6XUDKPDQ��0��������3HWD�JHQHWLN�WDQDPDQ��SULQVLS�GDQ�

DSOLNDVLQ\D��%XOHWLQ�$JURQRPL�����������-��� 

6\DKSXWUD�� (��� )DX]L�� 	� 5D]DOL�� ������ .DUDNWHULVDVL�

VLIDW�NLPLD� VXE�JUXS� WDQDK�XOWLVRO�GL�EHEHUDSD�

ZLOD\DK�6XPDWHUD�8WDUD��-XUQDO�$JURHNR-

WHNQRORJL����������-����� 

7DNGLU��$0���+��$VZLQGLQQRRU��7ULNRHVRHPDQLQJW\DV��

	� -�� .RVZDUD�� ������ (VWLPDVL� MDUDN� JHQHWLF�

JDOXU�MDJXQJ�SXOXW�EHUEDVLV�PDUND�PLNURVDWHOLW�

GDQ� NRUHODVLQ\D� GHQJDQ� NDUDNWHU� PRUIRORJL��

3HQHOLWLDQ�3HUWDQLDQ�7DQDPDQ�3DQJDQ����������

�-��� 

7DVPD�� ,0�� ������ *HQ� GDQ� 47/� SHQJHQGDOL�

WROHUDQVL� WDQDPDQ� WHUKDGDS� NHUDFXQDQ�

DOXPLQLXP� GDQ�DSOLNDVLQ\D�XQWXN�SHPXOLDDQ�

WDQDPDQ�GL�,QGRQHVLD��-XUQDO�$JUR�%LRJHQ�����

��������-���� 

7DVPD�� ,0��� 	� $�� :DUVXQ�� ������ *HQHWLF�

GLYHUVLW\� DQDO\VLV� RI� DOXPLQLXP-WR[LFLW\�

WROHUDQW� DQG� VHQVLWLYH� VR\EHDQ� JHQRW\SHV�

DVVHVVHG� ZLWK� PLFURVDWWHOLWH� PDUNHUV��

-XUQDO�$JUR%LRJHQ��������-�� 

8WDPL�� ':��� ,�� 5RVGLDQWL�� 6�� <XUL\DKD�� $'��

$PEDUZDWL�� ,�� +DQDULGD�� 6XZDUQR�� 	�

0LIWDKXGLQ�� ������ ,GHQWLILNDVL� JHQ�� 47/�

�4XDQWLWDWLYH� 7UDLW� /RFL�� VLIDW� WROHUDQ�

FHNDPDQ� DOXPLQLXP� SDGD� JDOXU-JDOXU�

SDGL� JRJR�� KWWSV���ZZZ�UHVHDUFKJDWH�QHW�

SXEOLFDWLRQ�������������'LXQGXK�WDQJJDO�

��'HVHPEHU������� 

:LUQDV�� '��� $�� 0DNPXU�� '�� 6RSDQGLH�� 	� +��

$VZLQGLQQRU�� ������ (YDDOXVL� NHWHJDQJJDQ�

JDOXU�SDGL�JRJR�WHUKDGDS�FHNDPDQ�DOXPLQLXP�

GDQ�HILVLHQVL�SHQJJXQDDQ�NDOLXP��%XOHWLQ�

$JURQRPL������������-��� 

;XH��<��/��-LDQJ��1��6X��-.��:DQJ��	�3��'HQJ��

������7KH�JHQHWLF�EDVLF�DQG�ILQH-PDSSLQJ�

RI� D� VWDEOH� TXDQWLWDWLYH-WUDLW� ORFL� IRU�

DOXPLQLXP�WROHUDQFH�LQ�ULFH��3ODQWD�������

���-���� 

<DQWL�� '��� 	� '�� 6HWLDZDQ�� ������ $QDOLVD� QLODL�

PDQIDDW� LULJDVL� SRPSD� GDQJNDO� GLWLQMDX�

NHEHUODQMXWDQ� VXPEHU� GD\D� DLU� XQWXN�

3HUWDQLDQ��-XUQDO�7HNQRORJL�3HUWDQLDQ�$QGDODV��

����������-��� 

<XQLDULQL��6��������(NVSORUDVL�PDUND�PLNURVDWHOLW�\DQJ�

WHUNDLW� GHQJDQ� VLIDW� WROHUDQVL� NHUDFXQDQ�

DOXPLQLXP� SDGD� SDGL�� >6NULSVL@�� %RJRU��

,QVWLWXW�3HUWDQLDQ�%RJRU� 

=XOIDKPL�� ������ 3HQDQGD� '1$� XQWXN� DQDOLVLV�

JHQHWLN�WDQDPDQ��-XUQDO�$JURWHNQRORJL���
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