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ABSTRAK

Salah satu implikasi dari perubahan iklim adalah pergeseran waktu tanam yang tentunya mempengaruhi pola tanam 

GDQ�SURGXNWL¿WDV��WHUXWDPD�WDQDPDQ�SDQJDQ��8QWXN�PHPDQGX�SHWDQL�PHQ\HVXDLNDQ�SROD�GDQ�ZDNWX�WDQDP��PDND�

DQDOLVLV�NDOHQGHU�WDQDP�VDQJDW�GLSHUOXNDQ��7XMXDQ�VWXG\�LQL�DGDODK�XQWXN�PHQJHPEDQJND�Q�SHWD�NDOHQGHU�WDQDP�

WDQDPDQ�SDGL�GL�-DZD�EHUGDVDUNDQ�NHUDJDPDQ�LNOLP��WDKXQ�EDVDK��WDKXQ�QRUPDO�GDQ�WDKXQ�NHULQJ���3HWD�NDOHQGHU�

tanam dikembangkan beberapa tahap, yaitu: (a) analisis waktu tanam eksisting, (b) analisis waktu tanam potensial, 

DQG��F��SHPEXDWDQ�SHWD�NDOHQGHU�WDQDP��$QDOLVLV�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�GDWD�FXUDK�KXMDQ�KDULDQ�GDUL�

tahun 1983 sampai dengan 2006, dan data realisasi tanam padi bulanan  dari tahun 2003 sampai dengan 2005 

XQWXN�VHOXUXK�SXODX�-DZD��+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�WHUGDSDW�SHUEHGDDQ�ZDNWX�WDQDP�SDGD�NRQGLVL�

EDVDK��QRUPDO�GDQ�NHULQJ��:DNWX�WDQDP�WHUWLQJJL�XQWXN�PXVLP�WDQDP�SHUWDPD��07�,��SDGD�WDKXQ�EDVDK�KDPSLU�

VDPD�GHQJDQ�NRQGLVL�QRUPDO�\DLWX�SDGD�2NW���2NW����VHGDQJNDQ�SDGD�WDKXQ�NHULQJ�WHUMDGL�SDGD�'HV���'HV����,Q-

WHQVLWDV�WDQDP�MXJD�EHUYDULDVL�DQWDU�SURYLQVL��.RQGLVL�LQL�PHQJDNLEDWNDQ�GLVWULEXVL�LQSXW�SHUWDQLDQ�VHSHUWL�EHQLK�

GDQ�SXSXN�KDUXV�GLMDGZDONDQ�VHVXDL�NRQGLVL�VHWHPSDW��$JDU�SHUHQFDQDDQ�ZDNWX�WDQDP�GDSDW�GLODNXNDQ�GHQJDQ�

PXGDK��LQIRUPDVL�SHWD�NDOHQGHU�WDQDP�WHODK�GLSHWDNDQ�GDODP�VNDOD�����������SDGD�VNDOD�NHFDPDWDQ��3HWD�NDOHQ-

GHU�WDQDP�VHODQMXWQ\D�GLNRPSLODVL�PHQMDGL�VDWX�DWODV�\DQJ�GDSDW�GLJXQDNDQ�VHEDJDL�SHGRPDQ�EDJL�SHQ\XOXK�GDQ�

SHWDQL�GL�GDODP�SHQHQWXDQ�NDOHQGHU�WDQDP�

Kata kunci:�ZDNWX�WDQDP��WDQDPDQ�SDQJDQ��SXODX�-DZD�

ABSTRACT

2QH�LPSOLFDWLRQ�RI�FOLPDWH�FKDQJH�LV�VKLIWLQJ�RI�WKH�RQVHW�DQG�WKH�HQG�RI�WKH�VHDVRQ�WKDW�KDV�DGYHUVH�LPSDFWV�RQ�

FURSSLQJ�SDWWHUQ�DQG�FURS�SURGXFWLYLW\��SDUWLFXODUO\�VHDVRQDO�FURSV���7R�DVVLVW�IDUPHUV�LQ�DGMXVWLQJ�FURSSLQJ�SDWWHUQ�

DQG�SODQWLQJ�WLPH��SURGXFHG�RI�FURSSLQJ�FDOHQGDU�PDSV�LV�LPSHUDWLYH��7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�GHYHORS�

QHZ�FURSSLQJ�FDOHQGDU�PDS�IRU�VHDVRQDO�FURS��SULQFLSDOO\�SDGG\�ULFH�¿HOG�LQ�-DYD�EDVHG�RQ�FOLPDWH�YDULDELOLW\��ZHW��

QRUPDO�DQG�GU\�\HDUV���7KH�FURSSLQJ�FDOHQGDU�PDS�ZDV�GHYHORSHG�WKURXJK�VHYHUDO�VWHSV���D��DFWXDO�SODQWLQJ�WLPH�

DQDO\VLV���E��SRWHQWLDO�SODQWLQJ�WLPH�DQDO\VLV��DQG��F��FRPSOHWLRQ�RI�FURSSLQJ�FDOHQGDU�PDS��7KH�DQDO\VHV�ZHUH�PDGH�

E\�XVLQJ�FOLPDWLF�GDWD�IURP������WR������DQG�ULFH�SODQWHG�DUHD�SHULRG�GDWD�IURP������WR������LQ�-DYD�,VODQG��7KH�

UHVXOWV�VKRZHG�WKDW�WKHUH�ZDV�D�FRQVLGHUDEOH�GLIIHUHQW�RI�FURSSLQJ�FDOHQGDU�DPRQJ�ZHW��QRUPDO��DQG�GU\�FOLPDWH�

FRQGLWLRQV��7KH�SHDN�RI�FURSSLQJ�FDOHQGDU�RI�¿UVW�FURS��07�,��LQ�ZHW�\HDU�DUH�DOPRVW�WKH�VDPH�ZLWKLQ�QRUPDO�\HDU�

L�H��RQ�2FW���2FW����

)RU�GU\�\HDU��WKH�SHDN�RI�FURSSLQJ�FDOHQGDU�LV�RQ�'HF���'HF����$QDO\WLFDO�UHVXOWV�DOVR�VKRZ�WKH�LQWHQVLW\�RI�FURS-

SLQJ�SUDFWLFHV�LQ�-DYD�GLIIHU�DPRQJ�SURYLQFHV�SDUWLFXODUO\�:HVW��&HQWUDO�DQG�(DVW�-DYD��7KH�GLIIHUHQFHV�LQGLFDWH�

WKH�VHDVRQ�RQVHW�LQ�HDFK�UHJLRQ�YDULHV�VLJQL¿FDQWO\��7KLV�FRQGLWLRQ�LPSOLHV�WR�WKH�DJULFXOWXUDO�LQSXWV�GLVWULEXWLRQ�

VFKHGXOH��+HQFH��XQWLPHO\�GLVWULEXWLRQV�RI�VHHG��IHUWLOL]HU�DQG�RWKHU�LQSXWV�FDQ�EH�DYRLGHG��EHFDXVH�WKH�SURSHU�WLPH�

RI�JHUPLQDWLRQ�WKH�VHHG�FDQ�EH�H[SLUHG��FRVW�RI�VWRULQJ�IHUWLOL]HU�DQG�GHJUDGDWLRQ�RI�IHUWLOL]HU�TXDOLW\��)RU�D�EHWWHU�

SODQQLQJ�RI�FURSSLQJ�WLPH�DQG�SDWWHUQ��WKHVH�FURSSLQJ�FDOHQGDU�PDSV�ZHUH�GHYHORSHG�DW�WKH�VFDOH�RI�����������

DW�WKH�VXE�GLVWULFW�OHYHO�DQG�IXUQLVKHG�ZLWK�D�GHWDLO�GHVFULSWLRQ�RI�FURSSLQJ�WLPH��7KRVH�FURSSLQJ�FDOHQGDU�PDSV�

ZKLFK�ZHUH�FRPSLOHG�LQ�DQ�DWODV�FDQ�EH�XVHG�DV�D�JXLGHOLQH�IRU�H[WHQVLRQ�ZRUNHUV�DQG�IDUPHUV�LQ�H[HUFLVLQJ�WKHLU�

IDUPLQJ�SUDFWLFHV���

Keywords:�FURSSLQJ�FDOHQGDU��IRRG�FURS��-DYD

��,QGRQHVLDQ�$JURFOLPDWH�DQG�+\GURORJ\�5HVHDUFK�,QVWLWXWH��-O��7HQWDUD�3HODMDU��D�%RJRU��������7HOS����������������

��HPDLO��UXQWXQXZX����#\DKRR�FRP
��,QGRQHVLDQ�5HVHDUFK�,QVWLWXWH�IRU�6ZDPS\�$UHD��-O��.HEXQ�.DUHW��/RN�7DEDW��.RWDN�3RV�����%DQMDUEDUX�������
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INTRODUCTION

&OLPDWH�G\QDPLFV�PDWHULDOL]HV�LQ�WKH�VSDWLDO�

and temporal (seasonal, intra-seasonal, annual, 

LQWHU�DQQXDO�� DUH� RQH� RI� WKH� FKDOOHQJHV� LQ�

LQFUHDVLQJ� DJULFXOWXUH� SURGXFWLRQ�� 7KHVH�

challenges will become harsher when the 

global temperature keeps increasing as the 

PDLQ�GULYHU�RI�FOLPDWH�FKDQJH�����7KH�ULVLQJ�

WUHQG�RI�DLU�WHPSHUDWXUH�LQ�-DNDUWD�GXULQJ�WKH�

SHULRG�RI�����������ZLWK�PHDQ� LQFUHDVH�RI�

����&�LQ�-XO\�DQG������&�LQ�-DQXDU\��)LJXUH���

�����%HFDXVH�RI�WKH�ODFN�RI�ORQJ�KLVWRULFDO�GDWD��

the increasing temperature in archipelagic 

WURSLFDO�FRXQWU\�OLNH�,QGRQHVLD�LV�GLI¿FXOW�WR�

TXDQWLI\��������

&OLPDWH�FKDQJH�FDQ�EH�REVHUYHG�LQ�LQFUHDVLQJ�

IUHTXHQF\�DQG�LQWHQVLW\�RI�FOLPDWH�DQRPDO\��

H[FHHGLQJO\�ZHW�GXULQJ�/D�1LQD�SKHQRPHQRQ�

RU�GU\�GXULQJ�(O�1LQR�SKHQRPHQRQ������������

7KH�XQFHUWDLQW\�RI�UDLQIDOO�ZLWK�WKH�FKDQJLQJ�

climate causes not only the change in the 

Figure 1��7UHQGV�RI�LQFUHDVLQJ�DLU�WHPSHUDWXUH�LQ�-DNDUWD�GXULQJ�WKH�SHULRG�RI������������%RHU�������

UDLQIDOO����EXW� DOVR� WKH� VKLIWLQJ�RI� WKH�RQVHW�

RI� UDLQ\� RU� GU\� VHDVRQV�����7KH� LQFUHDVLQJ�

IUHTXHQF\� DQG� LQWHQVLW\� RI� YDULDELOLW\� DQG�

FOLPDWH�FKDQJH�KDV�VLJQL¿FDQW�HIIHFWV�RQ�ULFH�

production due to decreasing planted and 

KDUYHVWHG�DUHDV�DV�ZHOO�DV�WKH�\LHOG�����������

&OLPDWH� DQRPDO\� DOVR� DIIHFWV� FURSSLQJ�

SDWWHUQ� ERWK� LQ� LUULJDWHG� DQG� UDLQIHG� DUHDV��

7KHUHIRUH��FOLPDWH�FKDQJH�LV�D�JUDYH�FKDOOHQJH�

WR�QDWLRQDO�IRRG�VHOI�VXI¿FLHQF\�DQG�VHFXULW\�

LQFOXGLQJ�WKH�LPSOHPHQWDWLRQ�RI�1DWLRQDO�5LFH�

,PSURYHPHQW� 3URJUDP� WKURXJK� LQFUHDVLQJ�

SURGXFWLYLW\� DQG� H[SDQVLRQ� RI� WKH� SODQWHG�

DUHDV�������

&OLPDWH�DQRPDO\�KDV�EHHQ�REVHUYHG�GXULQJ�WKH�

ODVW�VHYHUDO�\HDUV�KDV�FDXVHG�QDWXUDO�GLVDVWHU�

(O�1LQR� HYHQWV� RI� ����������� �����������

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

���������������������������������DQG������

in decreasing national rice and secondary crops 



3

(OHRQRUD�5XQWXQXZX��+DULV�6\DKEXGGLQ......: Untilizing Cropping Calender in Coping with Climate Change

Figure 2��)ORZ�FKDUW�RI��D��DFWXDO�DQG��E��SRWHQWLDO�FURSSLQJ�FDOHQGDU�PDS�GHOLQHDWLRQ��:<�LV�ZHW�\HDU��1<�LV�

QRUPDO�\HDU��DQG�'<�LV�GU\�\HDU�

SURGXFWLRQ��7KHUHIRUH��LQ�RUGHU�WR�VWUHQJWKHQ�

IRRG�VHOI�VXI¿FLHQF\�DQG�VHFXULW\�WKH�FOLPDWH�

change has to be anticipated by adjusting 

FURSSLQJ�SDWWHUQ�DQG�SODQWLQJ� WLPH�IRU�HDFK�

DJUR�HFRORJ\�EDVHG�RQ�FOLPDWH�FRQGLWLRQ������

7UDGLWLRQDOO\� WKH� IDUPHUV� LQ�:HVW� -DYD� XVH�

Pranatamangsa, in Bali use Kertamasa, and 

LQ�6RXWK�6XODZHVL�XVHG�3DORQWDUD�LQ�SODQQLQJ�

FURS�FXOWLYDWLRQ�DV�DQ�LQGLJHQRXV�NQRZOHGJH��

LQKHULWHG�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ������

Presently the indigenous knowledge are not 

applicable anymore because change in the 

LUULJDWLRQ�DQG�WKH�IDUPHUV¶�IDUPLQJ�V\VWHPV��

DQG�WKH�ORVW�IDXQD�DQG�ÀRUD�XVHG�DV�LQGLFDWRUV��

&RQVLGHULQJ� WKDW� FRQGLWLRQ�� LW� LV� QHFHVVDU\�

to adjust cropping pattern and planting time 

WKDW� DUH� DSSURSULDWH� IRU� FRQGLWLRQ� DIIHFWHG�

E\� FOLPDWH� YDULDELOLW\� DQG� FOLPDWH� FKDQJH��

7KHUHIRUH�� D�PRUH� FRPSUHKHQVLYH�JXLGHOLQH�

WKDW�EDVHG�RQ�UDLQIDOO�LV�LPSHUDWLYH��

7KLV� VWXG\� DWWHPSWV� WR� GHYHORS� WKH� QHZ�

FURSSLQJ�FDOHQGDU�PDS�IRU�SDGG\�ULFH�¿HOG�LQ�

-DYD�,VODQG�WKDW�DUH�DSSURSULDWH�IRU�FRQGLWLRQ�

DIIHFWHG�E\�FOLPDWH�YDULDELOLW\�DQG�FRQGLWLRQ�

�ZHW��QRUPDO��DQG�GU\�\HDUV���

&URSSLQJ� FDOHQGDU� DWODV�ZDV� FRPSLOHG� DW�

WHFKQLFDO� VFDOH� RI� ����������� WR� EH� XVHG� DV�

guideline in determining the commencement 

RI� SODQWLQJ� VHDVRQ� DW� VXE�GLVWULFW� OHYHO� LQ�

GLIIHUHQW�FOLPDWH�FRQGLWLRQV�

0$7(5,$/�$1'�0(7+2'6

&URSSLQJ� FDOHQGDU�PDSV�ZHUH� GHOLQHDWHG�

EDVHG� RQ� WKH� DFWXDO� ¿HOG� FRQGLWLRQ� DQG� LWV�

SRWHQWLDO�EDVHG�RQ�FOLPDWH�DQDO\VHV��)LJXUH������

&URSSLQJ�FDOHQGDU�GHOLQHDWLRQ�ZDV�FRPSLOHG�

VWDUWHG�E\�VSDWLDO�DQDO\VLV�RI�WKH�DFWXDO�WLPH�

RI� SODQWLQJ� SUDFWLFHG� E\� WKH� IDUPHUV� EDVHG�

RQ�PRQWKO\�SODQWHG�DUHD�IURP������WR������

FRPSDUHG� WR�SDGG\�¿HOG�DUHD�DW�VXE�GLVWULFW�

OHYHO��7KH�PRQWKO\� SODQWHG� DQG�SDGG\� DUHD�

GDWD�ZDV�VXSSOLHG�E\�%DGDQ�3XVDW�6WDWLVLN������

&RQVLGHULQJ�WKH�G\QDPLFV�RI�FOLPDWH�FURSSLQJ�

SRWHQWLDO� LV� DOVR� GHWHUPLQHG� IRU�ZHW� �:<���

normal (NY), and dry years (DY), by using 
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GDLO\�GD\V�UDLQIDOO�GDWD�IURP������XQWLO������

RI�PRUH� WKDQ� ���� VWDWLRQV� RYHU� -DYD� WKDW�

supplied by Badan Meteorologi Klimatologi 

GDQ� *HRILVLND� �%0.*�� DQG�0LQLVWU\� RI�

$JULFXOWXUH�� 3HWD�5XSD�%XPL�'LJLWDO�0DSV�

VFDOH� ���������� IRU� ZKROH� -DYD� ,VODQG�

SXEOLVKHG� E\� %DGDQ� .RRUGLQDVL� 6XUYHL�

GDQ�3HPHWDDQ�1DVLRQDO� IURP������ WR� �����

DORQJ�ZLWK� SDGG\�¿HOG� GLJLWDO�PDS�RI� -DYD�

Island published by Pusat Penelitian dan 

3HQJHPEDQJDQ�7DQDK�GDQ�$JURNOLPDW�RQ������

KDYH�EHHQ�XVHG�WRJHWKHU�IRU�PDSSLQJ�

Analysis of Actual Cropping Calendar 

$FWXDO� FURSSLQJ� FDOHQGDU� LQIRUPDWLRQ�

GHVFULEHG�WKH�DFWXDO�WLPH�RI�SODQWLQJ�SUDFWLFHG�

E\�WKH�IDUPHUV�EDVHG�RQ�PRQWKO\�SODQWHG�DUHD�

IURP������WR������FRPSDUHG�WR�SDGG\�¿HOG�

DUHD�DW�VXE�GLVWULFW�OHYHO��6HDVRQ�RQVHW�DFWXDO�

IRU�¿UVW�FURS��07�,���VHFRQG�FURS��07�,,���DQG�

WKLUG�FURS��07�,,,��ZDV�GHWHUPLQHG�ZKHQ�����

����DQG����UHVSHFWLYHO\�RI�SDGG\�DUHD�KDV�

EHHQ�SODQWHG��,Q�RUGHU�WR�JHW�PRUH�DFFXUDF\�

result, the time planting was determined in 

WHQ�GD\V�SHULRG���

Analysis of Potential Cropping Calendar 

7KH�PDLQ�FRPSRQHQWV�RI�SRWHQWLDO�FURSSLQJ�

PDS�DUH�UDLQIDOO��7KH�¿UVW�WDVN�DUH�PDQDJLQJ�

FOLPDWH� UHVRXUFH� GDWD�� DQG� WKHQ� DQDO\]H� WR�

GHWHUPLQH� WKH� UDLQIDOO� FKDUDFWHULVWLF� VXFK�DV�

YDULDELOLW\�� WKH� VHDVRQ� RQVHW� DV� HYHQWXDOO\�

SODQWLQJ�WLPH�SRWHQWLDO��DQG�FURSSLQJ�LQWHQVLW\�

Climate Variability

5DLQIDOO� FKDUDFWHULVWLF� XVHG� DV� WKH� SULPDU\�

YDULDEOH� LQ� GLIIHUHQWLDWLQJ� WKH� FOLPDWH�

YDULDELOLW\� LV� EDVHG� RQ�%0.*�FULWHULD������

%DVHG�RQ�WKH�FULWHULD�WKHUH�DUH�WKUHH�FODVVHV�RI�

FOLPDWH�YDULDELOLW\�L�H��GU\��PDLQO\�(O�1LQR���

QRUPDO��DQG�ZHW��PDLQO\�/D�1LQD���7DEOH����

7KHVH� FULWHULD� DUH� YHU\� KHOSIXO� WR� VKRZ� WKH�

YDULDWLRQ�RI�UDLQIDOO�VSDWLDOO\�

Season Onset Potential

5DLQ\�VHDVRQ�RQVHW�FKDUDFWHUL]HV�WKH�WLPH�RI�

SODQWLQJ�IRU�WKH�¿UVW�FURS��7KH�RQVHW�RI�UDLQ\�

VHDVRQ�EHJLQ�ZKHQ�WKH�UDLQIDOO�H[FHHGLQJ����

PP�GHNDG����GHNDG� ����GD\V��FRQVHFXWLYHO\�

LQ� WKUHH� GHNDGV��:LWK� WKH� FULWHULD� VWDUWLQJ�

6HSWHPEHU��)LUVW�&URS��07�,��XQWLO�)HEUXDU\�

WKH�IROORZLQJ�\HDU�GLYLGHG�LQWR�HLJKW�]RQHV�RI�

FURSSLQJ�FDOHQGDU�RQVHW��7DEOH����

Climate Variability Class Note

Wet Year (WY) >115% Comparison with long term average rainfall

Normal Year (NY) 85-115%

Dry Year (DY) <85%

Table 1.  7KH�FULWHULD�RI�FOLPDWH�YDULDELOLW\

6RXUFH��%0.*��������

Zone Onset

1 SEP 1/2

2 SEP 3/OCT 1

3 OCT 2/OCT 3 

4 NOV 1/2

5 NOV 3/DEC 1

6 Dec 2/Dec 3

7 Jan 1/Jan 2

8 Jan 3/Feb 1

Table 2.  7KH�HLJKW�]RQHV�RI�FURSSLQJ�

FDOHQGDU�RQVHW�RI�¿UVW�FURS��07�,�

1RWH��5RPDQ�������DQG���LQGLFDWH�GDWH�������������DQG�������RI�HDFK�PRQWK
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Cropping Intensity (CI)

&URSSLQJ� LQWHQVLW\� LV� LQIRUPLQJ� KRZ�PDQ\�

FURS� URWDWLRQV� FDQ� EH� H[HFXWHG� LQ� RQH� \HDU�

EDVHG�RQ�UDLQIDOO�GDWD��7DEOH����7KLV�LV�FORVHO\�

UHODWHG�WKH�QXPEHU�RI�GHNDG�ZLWKLQ�D�\HDU�ZLWK�

UDLQIDOO�PRUH�WKDQ����PP�GHNDG��/*3��OHQJWK�

JURZWK�SHULRG���7KH�/*3�RI�FURSSLQJ�VHDVRQ�

ZLOO� VWDUW�ZLWK� WKH� VDPH� WLPH� RI� FURSSLQJ�

FDOHQGDU��7DEOH����DQG�HQG�ZKHQ�WKH�UDLQIDOO�

EHORZ�WKDQ����PP�GHNDG��

Data Processing

7KH�FOLPDWH�GDWD�DUH�RI�WKH�SDUWLFXODU�SRLQWV�

ZKHUH� WKH� ZHDWKHU� VWDWLRQV� DUH� ORFDWHG��

7KHUHIRUH�� LW� LV� QHFHVVDU\� WR� XSVFDOH� DUHDV�

UHSUHVHQWHG�E\�WKH�VWDWLRQV�VSDWLDOO\��6SDWLDO�

delineation was done using three the climate 

FODVVHV¶�L�H��ZHW��QRUPDO�DQG�GU\�FRQGLWLRQ��(DFK�

OD\HU�ZDV� WKHQ�RYHUODLG�ZLWK� DGPLQLVWUDWLRQ�

ERXQGDU\��7KH�UHVXOWV�DUH�WKH�GDWDEDVH�IRU�WKH�

cropping calendar to be used to determine 

WKH�RQVHW�RI� WKH�VHDVRQV� LQ�HDFK�VXE�GLVWULFW�

XVLQJ�WKH�KLJHKVW�LQWHQVLW\�RI�WLPH�RI�WKH�RQVHW��

)XUWKHU��WR�EH�PRUH�LQIRUPDWLYH�WKH�PDSV�DUH�

RYHUODLG�DJDLQ�ZLWK�ODQG�XVH�PDS�SDUWLFXODUO\�

ULFH�¿HOGV�LQ�HDFK�VXE�GLVWULFW�

1RWHV��/*3�LV�/HQJWK�*URZWK�3HULRG��&,�LV�FURSSLQJ�LQWHQVLW\

Table 3.  7KH�FODVVHV�RI�/*3�DQG�FURS�URWDWLRQ

NO LGP Class CI Crop rotation

1. LGP < 120 DAYS 0 FALLOW

2. 120 < LGP < 170 days 1 Paddy – Fallow – Fallow

3. ������/*3�������GD\V 2 Paddy – paddy/Secondary crop – Fallow

4. /*3�������GD\V 3 Paddy-paddy/ Secondary crop – Secondary crop

Completion of Cropping Calendar Map

*HRJUDSKLF� LQIRUPDWLRQ� V\VWHP� �*,6��

ZDV� DSSOLHG� WR� IDFLOLWDWH� DQDO\VHV� DQG� WKH�

FRPSOHWLRQ� RI� VSDWLDO� LQIRUPDWLRQ� RI� WKH�

FURSSLQJ�FDOHQGDU�PDSV��7KH�¿QDO�PDS�ZDV�

RYHUODLG� DPRQJ� IRXU� OD\HUV� L�H�� SDGG\�¿HOG�

distribution, administration boundary, rupa 

EXPL�PDS��DQG�FURSSLQJ�FDOHQGDU�OD\HUV��

5(68/76�$1'�',6&866,21

'LVWULEXWLRQ�RI�$FWXDO�&URSSLQJ�&DOHQGDU

The present cropping calendar is what being 

FXUUHQWO\� SUDFWLFHG� E\� WKH� IDUPHUV� LQ� WKH�

¿HOG���$QDO\WLFDO�UHVXOWV�VKRZ�WKH�LQWHQVLW\�RI�

FURSSLQJ�SUDFWLFHV�����LQ�-DYD��)LJXUH����GLIIHU�

DPRQJ�SURYLQFHV� SDUWLFXODUO\�:HVW��&HQWUDO�

DQG�(DVW�-DYD��

7KH�GLIIHUHQFH�LQGLFDWHV�WKH�VHDVRQ�RQVHW� LQ�

HDFK�UHJLRQ�YDULHV�VLJQL¿FDQWO\��7KLV�FRQGLWLRQ�

implies to the agricultural inputs distribution 

VFKHGXOH��

+HQFH�� XQWLPHO\� GLVWULEXWLRQV� RI� VHHG��

IHUWLOL]HU� DQG� RWKHU� LQSXWV� FDQ� EH� DYRLGHG��

EHFDXVH� WKH� SURSHU� WLPH�RI� JHUPLQDWLRQ� WKH�

VHHG�FDQ�EH�H[SLUHG��LQFUHDVH�FRVW�RI�VWRULQJ�

IHUWLOL]HU�DQG�GHJUDGDWLRQ�RI�IHUWLOL]HU�TXDOLW\���
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Figure 3.�7HPSRUDO�GLVWULEXWLRQV�RI�WKH�SHDN�DFWXDO�ULFH�SODQWLQJ�WLPHV�LQ�

�D��HDFK�SURYLQFHV�DQG��E��WKH�ZKROH�-DYD�

Distribution of Potential Cropping Calendar 

based on Climate Events

:HW�<HDU

:KHQ�FRQVLGHULQJ�WKH�SHUFHQWDJH�RI�SODQWLQJ�

DUHD�LQ�-DYD�,VODQG��WKH�SURYLQFHV�RI�(DVW�-DYD��

:HVW�-DYD�DQG�&HQWUDO�-DYD�KDYH�WKH�ODUJHVW�

DUHD��3URYLQFHV�RI�%DQWHQ�DQG�',<�KDYH�SDGG\�

¿HOG�DUHD�EXW�QRW�DV�ODUJH�DV�RWKHU�SURYLQFHV�

LQ�-DYD�

'LVWULEXWLRQ�RI�SODQWLQJ�WLPH�EDVHG�RQ�FOLPDWH�

HYHQWV�� VKRZV� WKH� WLPHV� LQ� WKUHH� GLIIHUHQW�

climate conditions namely wet, normal and dry 

\HDUV��,Q�ZHW�\HDU�WKH�SHDN�RI�SODQWLQJ�VHDVRQ�

IRU�WKH�¿UVW�FURS�LQ�:HVW�DQG�&HQWUDO�-DYD�LV�

two dekads earlier compared to the present 

FRQGLWLRQ�ZLWK�VLPLODU�SDWWHUQ��)LJXUH������

+RZHYHU��WKHUH�ZDV�QR�VLJQL¿FDQW�GLIIHUHQW�LQ�

(DVW�-DYD���6WDUN�GLIIHUHQFH�IRXQG�LQ�WKH�VHFRQG�

DQG�WKLUG�FURSV�ZKHUH�WKH�SHDN�RI�SODQWLQJ�WLPH�

GLIIHUV�DPRQJ�SURYLQFHV���:HVW�-DYD��0DUFK�

������� WR���GHNDGV�HDUOLHU� WKDQ�&HQWUDO�-DYD�

�$SULO������DQG�(DVW�-DYD��0D\�������

,Q� (DVW� -DYD� LQ� WKH� VHFRQG� FURS� WKHUH� DUH�

WZR� SHDNV� RI� SODQWLQJ� VHDVRQ�ZLWK� VLPLODU�

GLVWULEXWLRQ�SDWWHUQ�RI�:HVW�DQG�FHQWUDO�-DYD��

This means that in wet year there is opportunity 

WR�SODQW�FURS�DQ\�WLPH�LQ�DOO�SURYLQFHV���
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Figure 4. 3HDN�RI�GLVWULEXWLRQ�SDWWHUQ�LQ�ZHW�\HDU�LQ�GLIIHUHQW�VHDVRQV�LQ��D��HDFK�SURYLQFH�DQG��E��WKH�ZKROH�-DYD�

Normal Year

7KH�SHDN�RI�SODQWLQJ�WLPH�LQ�QRUPDO�\HDU�LV�

VLPLODU� WR� WKH�ZHW�\HDU��ZKHUH� LQ�:HVW� -DYD�

����GHNDGV�HDUOLHU�WKDQ�&HQWUDO�DQG�(DVW�-DYD�

HLWKHU�LQ�WKH�¿UVW�FURS��VHFRQG�DQG�WKLUG�FURSV��

The peak planting time in Banten is almost 

VLPLODU�WR�&HQWUDO�-DYD��SDUWLFXODUO\�WKH�VHFRQG�

DQG�WKLUG�FURSV���

,Q�QRUPDO�\HDU� WKH�SHDN�WLPH�RI�SODQWLQJ�RI�

WKH�¿UVW�FURS�ZDV�����GHNDGV�HDUOLHU�IRU�ERWK�

%DQWHQ�DQG�&HQWUDO� -DYD�FRPSDUHG� WR� WKRVH�

SUDFWLFHG� E\� WKH� IDUPHUV� �)LJXUH� �D���(YHQ�

in normal year planting time practiced by the 

IDUPHUV�LV�ODWHU�WKDQ�WKH�RQVHW�RI�UDLQ\�VHDVRQ���

7KLV� DPRQJ� RWKHUV� LV� WKH� LQDGHTXDWH�ZDWHU�

IURP�WKH�RQO\�UDLQIDOO�IRU�ODQG�WLOODJH���)DUPHUV�

XVXDOO\�ZDLW�XQWLO�KLJK�UDLQIDOO�IRU�FRQVHFXWLYH�

WKUHH�GD\V��

On other hand in the second and third crops 

WKH�SHDN�SODQWLQJ�WLPH�SUDFWLFHG�E\�IDUPHUV�

LQ� %DQWHQ�� &HQWUDO� -DYD��<RJ\DNDUWD�� DQG�

(DVW�-DYD�ZDV�����GHNDGV�HDUOLHU�WKDQ�QRUPDO�

\HDU���7KLV�LV�EHFDXVH�WKH�IDUPHUV�WU\�WR�XWLOL]H�

the remaining rain in the transition period 

IRU� VHFRQG� DQG� WKLUG� FURS� SODQWLQJ��(DUOLHU�

planting in the second and third crops is 

SUDFWLFHG�LQ�WKH�ZKROH�-DYD��)LJXUH��E��
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Dry Year

'LIIHUV�ZLWK�GLVWULEXWLRQ� LQ�ZHW� DQG�QRUPDO�

years, peak planting time in dry year in each 

SURYLQFH� LV�DOPRVW� VLPLODU�HLWKHU� LQ� WKH�¿UVW�

FURS�LQ�'HFHPEHU������$GYDQFHG�SODQWLQJ�WLPH�

ZDV�SUDFWLFHG�LQ�DOO�SURYLQFHV�H[FHSW�LQ�(DVW�

-DYD�EHFDXVH�RI�LWV�GU\HU�FOLPDWH��)LJXUH��D����

7KH�VKLIW�LQ�WKH�SHDN�SODQWLQJ�VHDVRQ�RI�����

GHNDGV�KDSSHQHG�LQ�DOO�SURYLQFHV�IRU�VHFRQG�

DQG�WKLUG�FURSV�IURP�0DUFK�����WR�0D\������

%HFDXVH� RI� WKH� GHOD\� LQ� WKH� SHDN� SODQWLQJ�

WLPH�LQ�GU\�\HDU��LW�LV�YXOQHUDEOH�RI�ORVLQJ�WKH�

RSSRUWXQLW\�WR�KDYH�WKH�WKLUG�FURS�EHFDXVH�LW�

DOUHDG\� WKH� EHJLQQLQJ� RI� WKH� FRPLQJ� UDLQ\�

VHDVRQ��:HVW�-DYD�ZLWK�UHODWLYHO\�PRUH�KXPLG�

climate has two peaks where the third crop can 

compensate the earlier loses although with 

VOLJKWO\�OHVV�DUHDV��)LJXUH��E����7KH�GHOD\�RI�

SODQWLQJ�WLPH�GXULQJ�GU\�\HDU�ZDV�REVHUYHG�

GXULQJ�¿HOG�YHUL¿FDWLRQ�LQ�DOO�WKH�SURYLQFHV�RI�

-DYD��7KH�ULFH�¿HOGV�WKDW�DUH�IDU�IURP�LUULJDWLRQ�

FDQDOV�RU�RWKHU�ZDWHU�VRXUFHV�DUH� ULVNLQJ�RI�

the opportunity to plant rice or losing the 

VHDVRQ��2QH� DWWHPSW� WKDW�ZDV�GRQH� WR� FRSH�

with dry years is new high yielding crop 

YDULHWLHV�LPSURYHPHQW�WKDW�DGDSW�WR�GURXJKW��

IRU�LQVWDQFH�'RGRNDQ�DQG�6LOXJRQJJR�������

Figure 5. 3HDN�RI�GLVWULEXWLRQ�SDWWHUQ�LQ�QRUPDO�\HDU�LQ�GLIIHUHQW�VHDVRQV�LQ�

�D��HDFK�SURYLQFH�DQG��E��WKH�ZKROH�-DYD�
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Figure 6. 3HDN�RI�GLVWULEXWLRQ�SDWWHUQ�LQ�GU\�\HDU�LQ�GLIIHUHQW�VHDVRQV�LQ�

�D��HDFK�SURYLQFH�DQG��E��WKH�ZKROH�-DYD�

Cropping calendar map

7KH� OHJHQG� RI� FURSSLQJ� FDOHQGDU�PDSV� LV�

GLYLGHG�LQ���VHDVRQ�RQVHW�SRWHQWLDO��]RQH����7KH�

PDSV� DUH� IXUQLVKHG�ZLWK� OHJHQGV� SURYLGLQJ�

LQIRUPDWLRQ� RQ� FURSSLQJ� FDOHQGDU� SRWHQWLDO�

DQG�FURS�URWDWLRQ�LQ�HDFK�VXE�GLVWULFW��

)RU� D� EHWWHU� SODQQLQJ�RI� FURSSLQJ� WLPH� DQG�

pattern, these cropping calendar maps were 

GHOLQHDWHG� DW� WKH� VFDOH� RI� ���������� DQG�

IXUQLVKHG�ZLWK�D�GHWDLO�GHVFULSWLRQ�RI�FURSSLQJ�

WLPH�DW�WKH�VXE�GLVWULFW�OHYHO�IRU�WKH�ZKROH�-DYD�

,VODQG�DV�VKRZQ�LQ�)LJXUH���DQG�7DEOH����

Those cropping calendar maps which were 

compiled in an atlas can be used as a 

JXLGHOLQH�IRU�H[WHQVLRQ�ZRUNHUV�DQG�IDUPHUV�LQ�

H[HUFLVLQJ�WKHLU�IDUPLQJ�SUDFWLFHV�RI�-DYD������

Besides that, the research results are the 

GDWDEDVH�IRU�WKH�FURSSLQJ�FDOHQGDU�WR�EH�XVHG�

WR�GHWHUPLQH�WKH�RQVHW�RI�WKH�VHDVRQV�LQ�HDFK�

VXE�GLVWULFW�XVLQJ�WKH�KLJKHVW�LQWHQVLW\�RI�WLPH�

RI�WKH�RQVHW��)XUWKHU��WR�EH�PRUH�LQIRUPDWLYH�

WKH�PDSV�DUH�RYHUODLG�DJDLQ�ZLWK�ODQG�XVH�PDS�

SDUWLFXODUO\�ULFH�¿HOGV�LQ�HDFK�VXE�GLVWULFW��7KH�

DUHD�ZLWKRXW�SDGG\�¿HOG�DUHD�ZLOO�¿OO�XS�E\�

DJURFOLPDWLF�]RQH�

CONCLUSIONS

:H�KDYH� GHYHORSHG�QHZ� FURSSLQJ� FDOHQGDU�

PDS�IRU�VHDVRQDO�FURS��SDUWLFXODUO\�SDGG\�ULFH�

¿HOG�LQ�-DYD�EDVHG�RQ�FOLPDWH�YDULDELOLW\��ZHW��

QRUPDO�DQG�GU\�\HDUV���7KH�PDSV�RI�FURSSLQJ�

calendar in this atlas were arranged in a simple 

ZD\� WR� EH� HDVLO\� XQGHUVWRRG� E\� H[WHQVLRQ�

ZRUNHUV��WHFKQLFDO�VWDII�RI�DJULFXOWXUDO�RI¿FHV��

IDUPHU�JURXSV��DQG�IDUPHUV��
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7KHUH� DUH� VHYHUDO� H[SHGLHQFLHV� RI� FURSSLQJ�

FDOHQGDU� DWODV�� ���� SURYLGLQJ� VSDWLDO� DQG�

tabular cropping pattern at the sub-district 

OHYHO�� ���� GHWHUPLQLQJ� FURSSLQJ� URWDWLRQ� LQ�

HDFK�VXE�GLVWULFW�EDVHG�RQ�WKH�H[LVWLQJ�FOLPDWH�

and water resources, and (3) supporting the 

SODQQLQJ�RI�FURSSLQJ�VHDVRQ�DQG�SDWWHUQ�IRU�

VHDVRQDO�IRRG�FURSV��,Q�XWLOL]LQJ�WKH�FURSSLQJ�

FDOHQGDU�PDSV�RQ�WKH�IXWXUH��D�UHOLDEOH�VHDVRQDO�

FOLPDWH� IRUHFDVW� IURP�%0.*� LV� EHFRPLQJ�

YHU\�HVVHQWLDO��%RWK�DUH�FRPSOHPHQWDU\�WRROV�

in the planning the cropping time and pattern 

IRU� DQQXDO� FURSV� DGMXVWDEOH� WR� WKH� FOLPDWH�

FRQGLWLRQV� LQ�PLQLPL]LQJ� ORVVHV��7KHUHIRUH��

LW�LV�QHFHVVDU\�WR�GLVVHPLQDWH�WKLV�LQIRUPDWLRQ�

DORQJ�ZLWK�FOLPDWH�IRUHFDVWLQJ��
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