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The s,rs4inabity af the rtu fuH in Java as tln main rfrre pduer land in Infuwia is indud

by the r4e fuld onversion into #lsnent and ind.!#iat areas due ta insase d Wtthtion. Thetr

,iiintn*t ause decras*ry of both quafibty aN guatity of tfie lard. As nlenttord in tfie
Aror,**t Act Numtur Z6/2ffi7 nnwnirg ffie SNal I)* Planning (SUP) He gwl of SUP E to

iot*tWA;rt use finctrort af me pnA anA b prwdrt nqurtiveimryct to tlre env*&rfietx a tesult

i ;npiry, tand managffinent. ?7e &iffive of m* $Irdy is ti, tsst tle twsi*enry af

Sodnm;ngt plaix in imp*rentirU tfp Act frumhr 26/2807 to arJr#rve tE ri{e fald nffinafuW
"* m* msis of agro#olqicat mr*g. 8y usit?g the GIS the rtuE frdd Ato-mbgical
zons whidr are pr@k ne #rrtard rie fk# arcas for the Mrmark CIf tte *#inawe rie
ftetd agriaifure systern are syntheizd ftwr, fu Wtbl futafus af land sy#.enr, ldnd

ffiver:agrbdimate, ihgd$on furdimnt, wAt and mnwric dab from tln admki#ratim fuun&ty
Ayri. ifte resufg'of &*s stgdy slnw that tlrc govwmanbl Wlry# fran non-agriatt'fital wtor in

,fixatng tfie area ftatus of 'trg sttfuefit arffis as WrH at Ht pruwnciat rcgiofial Wtial
gani4 map {RTRW map) have lpt Mn tulty mnsistent.witfi ttw t€fwlatims as #M in Act

ur*W ZS1ZO|Z for protfung a prdurt*e rbe fietd fijndi#, as the natistal ria pfrtcs, The

Wtintial tass of tfie rlce prdt&lon ydtidr,is cau# by tf.r€ ftnda?rstbtbn of ttP rice M mr.'ef.sisl

into #tement are8s and is aftoa@ ta tlw Muctiw rice M agrc-mlagiel zonffi is ydit&tl 3.5

million bns W Year'

Kef,wrds: rie frdd agm-mlogtid zure, ryah! L# mawfi7ant, CIS seMx, land wntersicn

Introdsction
Eackgrcund

In conjunction with the increase of
populatbn, the rice fields in Java as tfie main

rice producer land in Indoresia tend to
decrease periodically. Due to increase of
population, the rice fietd is converted into

settlement and irdustrial area, resultirq in the
biophysical, social, and economiml problems.

FAO i199f) stated that the presure on land

due to the increase of poruhtion causes the

decrease of both the land quantity and quality'

As stat€d by lsa {2006), tfre aEriatftural land

mnversion into non-agricuth.rre is the majpr

factor fmed by agricrultural sector. The

assessrnent that was conducted by Tambunan
(200S) shows that the current rice lEId

csnveision in Java has readed 59.7 Vo for
settlernenE and ?1'8% for indusbial areas,

ard central hrsiness districts. Ironically, tlre

rice fiekl onrrersion scctJrs at the central areas

of the rice producer which are ornmcnly close

to the main road and high ways. Sumaryanb
et aL t2ffil) rryorted that ttre rie ffdd
conversion results in the decrexe of the
national fmd security and farmer incone, the
increase of pos people, the degradaf,on af
local cornmunity rice farming flilhtre, and the
uselessness of investments.

The Problems 8f the rice f€ld
stdainability in lava indued by the land

conrersion as the consequenceS of the
increase sf population hive made poticy

makers both from execuUie and legirlatiw
porrer give a serious attention, The serlous

concern of S!e6€ policy nukers to fte
$sainabh national detelaprmnt hs been

irdicated by the exi*ence of Act Number

5n96S conceming th€ furarian Bffilc
Regulatian whir*r regubtes tre land

ownerstrtps. In 1992, cooperating with the
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legislative Fow€r, the government produced
tt€ Afit Number 24/1992 which rcgulates the
gaUd us€ rnanagement. This Act Number
741t992 was then rsrlsed into tlrc Act Number
Z612007,Since 2m8, the government has also
made the draft of the specifr act which
protects the productive land, namdy The
Protrtion of Sustainable Agricultural l*and for
Crops {RUU-PLPPB).

The e{stence of thce various
regulations, how$rer, has not given the
guaranbe of the p{-ote{tion of the rice field
sustainability in Java from the threat d the
land conversion, The teM of the rice field
conversion into sdlemmts and industrial
areas erren increases. Currently. tfc efforts to
prevent the rice field sustainabilily fram the
threat of the land convtrsion have not been
optirnal. It seems that the Department of
Agriculfure is the only one sector that has to
be reponsible in protecting fie ilce field
sustainabitity. This assessment is based on the
e:fttence of high way @nstrwtion dannang
along the norftem coastal areas (Kompas,
November 17, 2008i. The dwebprnent of thb
hi,gh way mnstructbn plan will potentially
conveft the pnoductive rice fields in the
di$ricts of Puruakarta, Subang, Indramayu,
Clrebon, Brebes, Tegnl, Pemalang,
Pekalongan, BatanE, Kendal, Semarang,
Boyolali, Sragen, lGranganyar, Ngawai.
Nganjulq and Flojoketo. This high way
coflstruction plan irdacates that the non-
agricultural sectors are not seridJs in
maintaining the rice field zustainability. Isa
(3006) sbted that ttrere is a strong indicatircn
to convert tfte rice fie|ds ftrough the
mshanism of the provincial or district reglonal
spatial plannirg.

To zupport the goal of RUU-PLPPB in
maintaining the national food security, tte rice
feHs in Java should be mapped by conskiering
thelr Fotential production ard carryrng
cryacity. NunuadJed ef al (2009) reported
that the rie field carrying capacity was
spatially measured on the basis of the rke field
agre'ecoloEkal zones. In their fildy, the rice
field agro-ecologicalzone is defined a the rice
field area whidr has the similarity to land
qualities and potential rice prnduction,
Acccrding b the experF {Gliesmann, 200;
Altieri, 1989, 2002; Dalgoard et al,, ?003), the
primary aim of the agro ecology study is to
adt'leve the su$ainable agriculture, Becaus of
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'rts draracteristic in reflecting the rice field
canylrrg capaoty and potential production, the
rice fidd agro-ecological zone map is. useful for
a bendrrnark in establisfiing tte rice ndd
standard and a tool in coordinating afilmg
sectors as well as monitring the
implenrentation of the provincial regional
spatial use planning which supports the
adiievement of the nationalfood security.

Objecttue

The obffive of this Srdy is to assess
the consistenry of governmental policies in
implementing the Act Numbs 26/2007 to
achiere fre rice field sustainability on the basis
of the agm-ecalogical oncept. The rcsults are
exfcted to be used as inpub for spatial land
use plannirq in establishing the sustainable
rice fieHs in Java.

fdeffiodology

This study uses the Geographic
Information System (GfS) nndelbase for
zoning the rice field agro ecology as conduded
by t'lurwadjed ef at (2m9). tn this model, the
rice fieH agro-emlogical zone b defined as an
availaHe land whicfr hm the similarity to land
qualities and potentialrim production. The rice
field agro-ecological zones {RFAFls) Ere
synthesized from the Satial database of land
s:ystem, land cover, agro-dimate, irrigat'nn
condition, social and emnomic data from the
adminlstration brundary layers. The spatial
the*ratic database uas devdWd by the GIS
sofhrare of ArcGis version 9"2,

In this GIS modelbase, the analysis of
the land suitability for wetland riee (Oria
Sativat) uses the method that is &veloped by
FAO (1976) and CSR/FAO Staff (1e83). The
land suiEbility is classified into 4 das€es,
namely 51 ftighly suitaHe), 52 (moderately
suitable), 53 {marginally suitable), and N (not
zuitable). Each class land suitability was thm
classified based on the water availabillty
*mwn by the Oldeman agroclimate and
inigation condition, Tfie rsults of the land
suifabitity classification wse then ovslaful with
the area sfatus comoiled from RTRW ard
forest status. The criteria for ddineating ihe
rice FeH agro-ecological zenes are presented
in Tahle 1.
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Table 1. The Criteria of Rice Fleld Agro-ecdogical Zoning

N0, Agro..emlo$cal
Zone

land
Suitabilitv

Irrigration
Condition

Area
Status

Cropping Intensity
fPer Yearl

A
(5r/ tP 3ffi)

Sr Good Cultiwted Land 3xPS

2. I
fs,/IP 200t

S1 Moderate Cuttivated Land 2xP5, lxPL

? c
fs"llP 1001

Sr ScardBd Cultivated Land 1xP5, ZxPl-

4. D
f5" lIP 3001

5z Good Culti\rated Land 3xP5

5, E

fs, /IP200l
Sz Moderate Cultivated Land 2xP5, lxPl-

F

{5, /IP r00)
5z Scarc#Bad Cultivated Land 1xP5, 2xPL

7. G
fs"/IP 300)

Sr Good Cultivated Land 3xPS,

8. H

fs/rP200)
53 Moderate Cultivated Land 2xP5, lxPL

9. I
(s/iP100)

5r $carce/8arl Cultivated l-and lxPS, 2xPL

10. J

fN/rP100)
N Rainfd Non Cultivated

Land
llot used

Notes : Cultivated land: an estabfi*ed area which has a prirnary function for <uluvation by regardirE potential

naturaf nes&Jrcef human resource, and anthropogen'ic rwur€ (Act No 26E:OOV}, PS=udand rice,

Pl-=arabh crops, Good inigation: water d$rt > 10 Usee/krn2,. li,lodeffite irrigation; water debit 2'5-10

Usedkrn2, Bad irrigation: water debit < 2.5 Usedkmr, The cropping intersily is aaggned to Fte paddY

variety of Ciherang or IR64 whidr has the growing period of 10&125 days.

Resulb a*d Diecussion

Rlce Field Agro-e€logical lone
Disffibution

Based on the GIS rnoddbase developed
by f{urwadjed et al, {2009}, tfre rice field area

of 3,569,828 ha in Java interpreted from the
Landsat ETM imagerie cf May 2005 can be
grouped into I RFAEZs. Except zone l
(H/IFI00), the areas of 7 RFAEs ar€
3,747,393 ha (88o/o), which are mostly
distributed in the fluvial and volenic land form
origin to have the fenile soils formed by the
volcanic parent materials. Zone J {N/IP1CI0}
with the area of 422,436 (12%) is distributed
at the unsuitable lands for wetland rie due to
the topographic, agro climatic, and/or mil
nutrient avaihbility factors. Based on the BPS

data (?0S3-2008) from the selected samples at
the $ubdiskict areas and the feld surveys, the
ar€rage totaf rke production per year at the 7
RFAEZs is 24,068,821 tons/year. BY

cursidering their distribution at the zukable
land arrd cuftruated areas, the 7 RFAEZS which
have the areas of 3,147,393 ha with tt€ total
rice produ$ion of 24,06S,821 tons/year are
useful for the benchmark in establishing the

sustainable stendard rice fields. The
e*abli$rnent of the 7 RFAEZS for the
crstainaHe sbndard rice Frelds neets wilh the
Govemmenbl Regulation Number 2612008

concerning the Hational Regional Spatial
Flanning {RTRWN) of chapter 66, point which
regulates the criteria of allocating the
cultivated areas for agriculture should consider
the bnd sitability,

Spatial Use PatHrr at RIIUP

The implementation of spatial use
managefi)ent, acmrding to Rustiadi et al.
(2008), is conducted through 3 steps, narnely
1) spatial use planning, 2) imdemenbtion of
spatial user and 3) monitoring of spatial use.
The regional spatial use planning (RTRW) is

the production of generat spatial use planning
in a region inational, prorrince, and
dlstrict/city). Based on the provincial RTRW
mapped by Department of Public Warks
(2003), the spatial use pattems at the
provinces as the rice producers in Java

{Banten, Wes[ Java, Central Java, D.I
Yogyakarta, and East Java). as illustrated in
Figure 3a, mnslst of the cultivat€d ar€as
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(11,019,142 hd, 83 q6), Prdected areas

{1,089,979 ha, I 96}, ard settlern€rlt areas
(1,098,841 ho, I %). Acmrding to the
&\iernnental Regulation Number 26/2008
concerning the National Regional Spatial Use

Pfanning (RTRWN) Chapter 64, cultivated
areas ane allocated for prodttctkn forst
(rfraptr &4), agriculture (chapter 66), fishery
(cha6er 67), mining (chapter 68), industry
(chapter 69), to.rrlsm (chapter 70), and
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settlernent idrapter 71). Tttls study dioivs that
the spatial us€ pattems are dorninated by the
cultivated ar@s (83 0,6), whib the protected

and settkntent areas are almost equal' Both

of thern are less than 10 0lo. Assuming $at the
areas 6 DKI Jakarta are allocated for
cuhivated and seElement areas, the protected

areas in Java (1,089,978 ha) onlY acaomplish

the minimum standard as stated in RTRW

ChaFter 54.

Fbure 1. f'fap of Rjce field lgro-ecological zone of Java {t'lunvadjed etdl., 2009}
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Fbure 2. Rice field agro-ecdogical zorn distributbn (Nunradjed, et al. 2009)
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Thr€at of RsuF to sustainable Rie FieHl

The rice fdd agnr.ecological zones
pre€ented in this study are the phy:ical aspect
of spatial use managemeflt. Acmrdiilg to
Rustiadi ef a/. (2008), the phrplcal asped of
tfE sFual use managemEnt has iffipofiant
functions in relation to the 3 things, nameV 1)

the effrcienqf ard productivity, 2) the goal d
the proporhmal and bahnce dlsib$tion of
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resource, and 3) the Prevention sf
zu$alnability. Therefore, the rsults cf the rice
fidd agro-ecohgical zones in this study are
useful fur the benchmark of the su$tainable
agricultural management system. The
impo{tant role of the rice field agm-ecological
zon€s, tlovr€r€r, is facing the threat sf the
land conversisn into setffenent areas as
irdicaEd in povincial RTRIIV map.
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Figure 3. The spatial use pattern at provinces

of the rice producer in Java,
mmpiled ftom RTRW {a,b}

Table 2. Predictjon of rice foduction at the productive rice felds alloca as tfe settlement areas

No. Agro-acological
Zcnes

Area
(hal

Producttuity*
fton/hal

Cropping
Intensitv

Rice Productbn**
{tonlvear)

I
l.

2.

4.
5.
6.
7.

A (SUIP 300)
B (slIrP 200)
c (surP 10CI)

E {S2/rP 200}
F (s2/rP 100)
H {53IrP 200)
r (53/IP 100)

250,041
2.,322

50,680
13,295
11,085
47,472
23,454

6.2
6,tz
5.75
5.58
5.7
5-2

5.27

3

7
1

2
1

I

2,790,454
17,054

774,&44
89,026
37,910

296,224
74,152

Total 398,349 3.479,675

'. 
E.mo.ltp I

€ 2-500.006 
|. a00u.s0 I

i !,5m.ffi iimm I
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f WrailAE
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TtE study also shovrrs that at th€
proryincid RTRW rnap, tre 39&349 ha (12,7
%i of the 7 RFAEZS which distribute at the
productive lands ar€ allocated at the
settlengtt areas. This finding strengthens the
s€ternent of Isa (2{X}5i, who states that ther*
is an irdication of a systerfiatic way to convert
irigated rice fields into settkment arcas
through the nrechanism of RTRW. As drown in
Table 2, tf|e patential rice produdion of the 7
RFAEZS allocated as the setUernent areas is
abor"rt 3.479,675 tons per )€ar. This rice
productbn a egual to tfte potentiat loss of the
rice production per year ftat will be induced by
the tand conversion. The potential loss which
is due to the land mnversisr will be'higher
than tlre pdiction because tlm rice fields are
multi-functions in term of soil mservation,
scial. ec€nomy, and cultures.
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Figure 4. An emmple of the rice fcH agro-ecological zones aonvetted into settlement ar€as
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Thc Clrallenges af the Ri* field
Agriorlturu Susftainability in tlre Fubtrc

Basically, the spatial use management
includes two elements, narnely pftysial
arrangernent and instftuUonal arrangem€fit
(Rustiadi et al., 20081. The rice field agro-
ecohgical zoning used in this sttrdy is an
example of the physical anangernent of the
sFatial use rhanagement. Technically, there
afe no significaflt obstachs in the fiysrcal
arrangernant, unlike in the institutional
anangernent. Based on the resuJts of this
*udy, tlre allocation of the setllement areas at
the productive rice field agro-ecological zones
as already mentioned are the institutional
anaEement problems. This ptrenomspn
implies that there is no coordination among
tfre sechrs or the related agencies in tln
spatial use management.

The problern of the spatial use
manag€ment of the dce fields which is due to
the coordinatiofl arflong sectors is caused by
the failure of managing the rdation amoru
stakeholders and the allmation of the land
resourc. In this case, the government fails to
arrange the value s)|stem how the
stakeholders allocate the lard resource as
stated in RTRWN. This in*ihrtional
arrangement prcblem is a main cfnllenge of
the rie fidd sustainability in Jara in the
future. It is predicted that the failure of
managing this chalbnge will cause tie
degradation of the land resourffi and
envirtrrment. Tonas and Eoyce (1998) and
Katharine {2007) rh Rustiadi €t al. (2008)
stated that tfte degradatbn of land resource
and environment h the institutianal
arrangement problem, rather than the physical
and economic problems. The imrecb of the
environment and land degradation on land
resources are mainly caus*d by their
draracteristics as comrno-pool resour€s
(Crns}. According to Hess and O$rom {2001),
CPRs are subject to problem pf congmtion,
overuse, pollutkrn. and pdential destruction
unless hanresting or using limits are devised
and enforced.

Conclusions and Suggeetionr

The rice field agro-ecological rsne which
is defined as the rice fteld area that has the
similarity to land qualities and potential rke
produdion has an imporbnt role in preventing

the $stainabilltf of the nce freHs in ]ava.
Because of its capability in dassirying the land
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qualitie and potential rke production, the rice
field agro-ec@ical zones map is proposed as
the inputs in establishing the rice field
standard.

The s{Etainability of the rlce fields in
lava still Faces ttre problem of the institutional
arrangement. The government policres in
preventirrg the rice field zustainability is not
yet consistent with the regulations as stated in
RTRWN. In esablishing the settlement areas
of the spatial us,e fnanageffient, the rdated
4encis from non-agricultural sectors have
not cornHered the strategic values of the
pnoductive rice fields as preserrted in the rice
field agro-ecological zones in this siudy. To
protect the produdive rice fields which are
allocated as the s€ttlement areas, the existing
provincial RTRW sl'ronld be revised. Because of
their rnultifunction charaqterist-rcs. it is
prdicted that the failure of the effort in
protecting these productive agro-emlogicaf
rones could cau$€ th€ negative
mulfHimensional impacts.
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