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Abstract

Sustainability means different things to different p€ople. This paper reviews various meanrngs
of sustainability in agriculture and in other related areas. A model is given for an agriculturar system
which is sustainable The sustainability of a system is measured or determined by considering time
dimension, system prop€rties (i.e., productivity, stability, and equitability). In addition. consideration
should be given to social component of the system, such as qutonomy and solidarity. Conc€pt of
hierarchy should also be included when considering sustainability. For example, a cropping system
conc.ems matte^ at household level up to global level.
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nrl:arlr loura rvfirfiarfirnrrl{vriumn:1unt:r.r6o rfiarir:lfro Ldu rinrrnrlunr:H6onrt

rnuer:riluGa,:idrdrgluioliu

fl 'l llI fi IJI U.U 0.t O'�t 1:R1?,1

cilirnrr:Rryr ioru.nuraniradludrla.riu*6'r uiorhriiluaurigr dru.:ru uia

rJ::arnr:rieir 1 uir qs?irlfifiorr v ruuqnuru.:aonl:i6n rn ru ouotorirlitfionrrldrdu
'1.6 ludrufl6uranrrrun?rrll411ula.rnrr:lrnlurr,ru.rlo.r rnuo:unclulrru{6u 1 6rr qonaurnfi
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d ur:cwi1r!:vr'r4oirfiurfium:rnr*slflionr:riorurrfiawnrwir ourfiar% "1 f, ar6nr#5rfioror
dtunrrriruurrravdrttrodarloJnn (The world commission on Envrronment and Development)
161firirfiuutalnr:r{erutfiinrr:rrn (sustainable development) .jr rilunt:rioruridua.ro,ll
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ruul6olalnnrnrr,rfifi{fiurilrbJ1{fiaaidalduuur6o ldu ral cordon conway (1986)
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:yrdunt:Snurn6olry{ (productivity; lil6riafiiodumn:vn! usitrjl6rvlJfiuilioh.ir finr:
rirflr6.riqiudrud.:urof,au.r6adrnr rnfiaulfiu.rlo druuur6o rfiurrirnlirnr yrl.Jnriln:Jnr

sa,: Alrieri et al (198i) riu. finrrnrirrodr{eiauiriac r5uoii nn:arrly rfioiu16:yllrov6ol
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yrinurn:dtrjaurrnriurldluril6 (non-reDewable resources) *avlanrrvfilfioiulull::urnrcilan

,infir':oriinar rudtin:vufin6'ir t::rtr6fi6oiirfio1u6turit'iorn:rdarn6i :vuniriu rrac

rirufiu uavtu6rum::arhnraltdu (waste disposal) 6run,tqf,6lor:u.l6autflr,tuuornolt&flutut

lunr: 6orfiaoa!dua.rorudarnr:ra.r:l:vtrn:lanfirfiriu u liunututra{nru16io<irfiota.l
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disrupq rravlririalfi tfiolaatrv (pollute) (Douglass, 1984) ri1fiultrla{nrr:nttqri{finrlrilvrgr

orarnq r.lfi.:nr:fial:rul6runrtorlqlaatuttrofial (environmental protection) nt:au5nri

(stewardship) nr:livrinutn:r::rtt6adtlti:vuJo louLilunr:ld "runlioouoottotl6 (nature's

interesr)" riafliv{urn:fiattn:n rtr{{166au 1 r,tiorfio1rril6 (renewable resources) llavno

nr:linilrurnrililll,lu (capital) raioiriurl{1vri1ri16 (non-renewable resources)
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fiolarouaauinft::lqr6liunr:naluyru trinr:fiortrrrrluttjta.:nr:*dr.:na.rn!:v1utd 1"*-
ptoitation) rrciriu{auinri rravoir:.:ilrotinaaonf,alfi:.Lo::llr61filrnfiqo (coexistence with na-
rure) Iniululrgum:er:crfi n6{r.rn:.rrnidrdrgf,
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lustice; drvmuirnt rdlanrnlslrira.:lanrailvin.ru lfluarj nr:6nuruavarnrnfivirrfiurfiu
#.rf,lrirfirr$rci:cfirdminaralugrtuf,olfiuvhfiu uqi!iumrr,Jldranro:vra,jr.rlrluiufloliuuav
aurnqrdlu mlnuo#irualfirfiooruralaarnlutrila. anrdrc .ir.rarrinlumrluialiu uei
lulruc 16urfiu?ir1fitulurad.: rdulanra fiirfiairlrifinrr:nrr,i ardrJ:vnor :cnr:fiaai6a nr:fi
drudlrlunr:dodula dlflunr:riarlanralfialrinlduao.: nrrr6orfiula.:ou firrjriadfinu
aruuond.l6r'irrflufi5r.r6orinitrnr: rrdodulaunuuf,r rflunr:rirlfianruarlrord.rnrr,r6a

lllulrjiuo.r airilrcnalrl:;nr:{ofiru l6uri ,l{nufi:: (humaneness) uavnrunl,riio d.:
umufil nr:firuu6dur:nintrru!rr:l lfiur:.1:vnrduavierur::roY,r16ill lriqnn6ulou
iiorurnrrnrirurrtrdflSrianr:rnrn:uHulvrl lurnrv 16urfiuu1rJfinr:fi6ordrirnfiovaqinf

r::1tr6 uiafirqlrurr:ri ror:rciofiqtyia:vtlt.rr:tJgrd und':atirr rdu r,{r*rfinHrufill:luu
(ractory rarm) dirfru{dluanrnirmRrans 6a arjlun:,:r6n 1 f,alta!6rahifiiliua.:a,ir.lrav
nrrriau r,rianrtruderiloaliaa€kuriaur:Jfi flnlcdx fiairlrjrilur::rqr6 rnuo:n:rrr
r!:.]udrflu{rirlunr:rnvn:rnrr:lrgr6da Masanobu Fukuoka (1e85) ldndryir 1o4nx 
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qofiru,ra,:nr:nwr:1ri1dnr:rirlilnur rqirflunr:fiourua;rirlfirunrjall:ri (cuttivation and
perfection of human beings)

ai.:fiu6.:ornyroalrJt6'irnr:rnrm:ifiarr:nrr,iriunr:oyfia.:6rl:cnarlfiiarr6ru neirr6o
m.:ro:lr3fio yrr{finctriinur uayrldlol 1unr.r:Jiri6avnl.ifiuul r.lnr:rnnn:;:J*uoir.r "1
A d e e  '  a
TlrltlAl.:lllln1?ln1y{ ItU organic farming, biological farming, alrerative agriculture, bo-dynamic

farming, natural farming, regenerative 14io permaculture agriculture :lulnl:tn:fet:mfitflfi

nrr:arrr,t6atrifiu ovfia.rfior:rurlrirqflrcdrmnlula6riai6nr:rarnusi6a.!fior:r*rr,tarurlir.l [ac
flla!natJ

,  J r ,  l <
!u truul,t l ]ul|o{tsuu14lJol1:Rlfl

.llrnnrur,rrrufir,ralnral?rnannrlmrilitdndrtnrfirfiu ocniul6.jrrirfidrdry 1 fi6a
rilir :l:vrJo auinri uavnr:lirinurn:uuufira$urluu 111#tunr:r.r6nrfialrarulri uavrirfi
drdrg:ara.rlr6a nrlnlvirura'rr{ar{6eriitd (rolanro; arnrirnrrirfiarorhlrrir rflu:rJurrri.rbl
rarrvrrfi fi nrr:nryr16 d.:lu:rlfi r

ornjrli r o:rfiu16'jr ninurnrfilc r if,lfluioialunr:Hdflarou .:aonldlilu z rfio
6a lfiofiliuf,ryrol lriarlr:nriurlilurjld (non-renewable) raiafirrirnd'ur1{16fi60.r1fir.1ar
urumn rdu rdarn6.reir.r "1 iuunqrnfil uac6nrfioiliN6a rinurn:fiarrrr:n*rm1itr,rril6
r,riarfiolyritd rdu nd.:.lrutrnud,:arfind 6u rlu mnluln:rou fifislr{lfiaeirrrrnriurlilrni2
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arnrrltd ruirirrirnaa.ry6araualirfirdorln:l fir6arnr:1fi:y!unrir6srfinn:arlrfiru6a.rnaruuyr
nrjl{rivrurn:fiarlll:nrirrrli1uril6lfiryuyar uavrl:yr,rtlorir.iarn:fi1fiuf,l,rrohlilrnfi4o
6ru lutuc 16urfiuor:ayfi arfilr:nrrnrlirninurn:fifidnunrn usiirfinr:1ifiauiliad.:l{hi
r6ri rdu rdllrunruriaulfidu r.riauririrdrnaarcir 1 lourirfl.:firnr:auinfrinarnrvdrfl
tfi1itl16uru"1 6rrflurla.rn"drdrg nr:rvrirurn:d.:ntirrrilurafiaurn4ardrarir:.rilerta.:g1lrJ
ruavloadrulr.rqjri6roy riuGarral:y:.rr rnrn: ornru:6ofl6rfinrurir riiufirinitrnr:arrreir.: 1
avfrardrudufiuL!urfronr.rm:i{rrir{nrrl..r6o mnlulaO uayi6nr:rirlil1{rfiadua{qiarur6ora.r
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lriaurrnrirndurl6t66n r,,iarirlfi rfioraRrrv ua;liudusl:ru{iadraru,,alluu6nr dr :rnn
1firfiu1u1niufi rdu 'riiuruirirrirnaalrdu arm:r:rrsr6nnrirnra 6n:Jrvnr:r,,d.rfidrrirgfi6a
nlrn5vlruna{r.rnn6o ruaa:6oildalfiuina{1urJ:v vrofirierurufir r.rialuiara.r{fiari6fiu6lf,r
rdu nr:rudoa,'ltr:lunerfiurnruurn uavfinrxaxriisleir r,tialuarnqir.r I ra.r :v rflrllo.!rflra.rfi
rdufiu fir.rarir1fi{fiari1u$qurnrufio{riraru r6a1{yr5ilurn:loulrjrirfi.:fi.rnr:auinfdrui!cu
iur,td.: 6'rfiunrrn:voruHaH6fi louraxrvruan6orrinr:nnq:6{fi rrudrrirgeionn:nrr^rra,r
:c!!nBq:layluui

nr:frruuioylrvuJo a45nri tftSrrtrn:cir..1 tfianuru n:vorsr,.ra,.r6q 6asj.rflur::r
ruavotjfi'uarjrfinrunlriioluuqiavdrnrfiu fiiuatifiu;!urlr.,nr:H6otralnr:doduloto.uun6
ra.: rJ:vu6udrdrgfi6o riradr.rbluuriavo:vrfinirnrrldr6'rgta.rGari 6.:rflu6orrrld.ror
ro:lqfio uavulalrulu:vdleir.: 1 d.:usi:vd'rlnir6ouou6.: tltu ryffri unytcx.j1.,itcmfl
riraairsl:nuTudrou,rian{lrulon{rrurfl,:ovidruiulunr:do6ulo1u14auo.rnrr:arrra.:

nrtufiu ua;qrru6u 1 6rer

 U'tr,n{nrtitn:1yf

ntzntniunnnwoufri

ririrnrr:nr'ir4 rufrri6ta.:naraduir drfurionrirrfirnrr:nrruaravl:riou fiulrrfi.r
m:n:clradrlurinsoinarl, firuludr m:nrylrsdrfin:arnqlfir imru uav: ulrurorm:n:vors
rufrufi:J:vr.nnair.r 1 16uri i6u fiurh r,riauiusilu!::urnrd itime and space; drdradr,:rdu nrr:n1,r
na.:?y!!nlfln:Joiy rufi.r nr:donr:tvr.rrcit 1 ra.:nr:rnlin:lur,!srclrr 1 aa.:Ian lfifinr:siarfla.l
tJ166au 1 vialvlfiunrrirll6n6a nrr:nr'warnr:a6arirrluurril v rufiiurarfin:yarudr
luriufi dl 1 talTanfi arm:nrlanl6adr{sia rda.rLiunaruru

lufruSrura.r'ar o',.ro',*ooo-rru{uadfitlioi0fifia.ran:vyuqir:ytlrlludrlr,:ar1o'ar
r'rd'r anliulfiftia{anruuanuavnrul rvllrn{ firaranrvvrrriifi:vrr.rfiur.rqoliril:Jnirdro:n
(resilience) 6air:vrrfiuinalniarlrrnrirlfi:vrlfinrr:nrn (Holling, 1973) uqifirlrifinr:fiudr
ruavfinr:r duurt a.rriu:v:lr.r6ufia.ir1rifinrrlarn (conway, 1986) dlfiunm:arnral:vldo
:cl!ufi{iuarifir.ro?rrriuttrn nrtlrrorEl unclfioro{iqiu :l:cna!drnalnral:vrlriliu
nruuon rdu riur::!gr6 (rirviti uialilh,rfi; fiaroir1fir:r.:r;rrLulotl r,rianlduull radolrn
fifiuiuv*otl ioiunrulu rdu orur6*a.:6u firnrr'r6'ra.:6urfi,du6au 1 arofir1oraflrfi
rnBoln:?irn-r:r r:rJqnlrilfi 6rri'urr6!rn6alrs r.r6ailru6ugrul:J r,ria6nriur,rd.:6a finr:
r 6uu[:lainrrn:corudrfiural d$u3rJfi :

nr:n:vorad'rrufrugrura.: narfinrur,rmg6rnr:'tuarluu (flow) rfia.lornal6!:vnol
rr.:orir.rra.r:glrorofinr:1r,ra rleruaulu:vr.rrraruiarodauUruaanarn:cuJ uanrrnfiuJrinr:
ro6oufiruilo{urrradr'rornuan:vrlrdrd:vrr6ru nr:lr,rariuud{avfinarrvrrsionnrRrrra.r
:c!:i6 rdu nr:i"a 11t,uta.rfino,r.rr:iu6uoanorn:vr u: ra,:HaH6erfig riaornarrar:
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flf, r nrmr:lair lmlt acorrm

o rr rR r rir o'r:yu u r n'l nu nlj

n rll Rlr{tr o.rt gll l rdrtindr l ovn oir iu lr

rtadr.lurorl :vrrnr::Jqnfilfifiarlrdrl;6awlo\J yiar:l6uurflu:vu r,rri nr{raarluutal

drtrnfiutadr.: rdu ur:JrrtllYqfitrhlfirfiofuurofiolrflufili fi1fifinr:r:.l6uuurJa.:rvu::nr:rJqnfil
a  Y  , . r t

tJlnalu |'llunliYlll'{lttJt|':.1]t LrJ ttrdlilor.J

,  9 . <
ol?tnlnfluq fluunou .'l ltot lsu 

nrr:nl,tiuviq6n::rviaonraririGorirufirrar:yu:r lrj'jroyrilu:yuflnoriinur 6ol
ling, 1973) ialyurtnun:fitrflffrntr (odum, 1984; Conway, 19s6) Qrud ri6eir.: 1 tdud aranarn
(productiviry) |,dfiurfiv{ (stability) nnflr^l (sustainability) ltavfnltJrdrotnn (equitability) rravlfii

a v a . - q X -
nrllv{ q a un rultiaiorruan lfirlri nr:frinura.: (autonomy) uavnrtrliuintuiu (solida-

rity) (Martei and Rambo, 1986) riandtirnrr:arxluis!!1oiv:Jt.tud.t o;fia,:f,lr:urqualri6
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' t'r - rrri6ryrirf,finlrdlr{u6fiu1riilrnfifiarr firfiiuarifi!:crilrlacnr.J sl ur lar.J 1nu tllflYnlud Ufttualuuflllud y{ulrultJ lnl

liqrfifior:rur nr:rfil.l 6oatv ouiy'urnt:rnrJqMlllrl:yrlo arodi,.ranrvrlirlinrr:ntr,ita.r
:gtflnr+eritro ana.6 1con,nuy, 1986) rdu nr:1{ar:rnfilunrl a::dorf trirlfifiHaeio aarrc
lard.:urofiau,rio 6onr:6aur1a{dn:fig rianrrtronr:ri.:rrorura.r6a.:ri.:flrioi.unruuonry,u!

arq?ir1finrr:nrnra.riy!!aoan ra6anr:d.:rroru6o{nrlrajqaloRlsuan rir1fifinr:rJqnfitfi
oatofiarnt: rioorrrdalnr:nuuanr.uotl :vrLlnr:!anfirrfiofiufir,lroll r,rio nl6r.lu1:J6ru
n'r:ri.:n'ruayrnrrdrier6:cwjr.roir6aucir 1 rirlfirfionrr:nrilu:cduoirrioul6t rlu m:u liu
fi unf, rdrrluuualulrir u€anr:u:l.riuu6or{uf drl,rdlarn!:vdlorrru,fi lu6.l

O1'lrnlnnuryAUnll cl ltOltYUU (hierarchy)

lur6orrfisrfi!:cd!cir.: 1 larryllfiufirruruu6r IorL ravirvludrtrfindliiyrul o'Neil

et al (1986) 16o6rru ior:rfi rav61firfiuo'lrrd'rfiu6la.rrvdrair.: '1 lu:vll :r:.rrir :ylurrita.l
:vaircix 1 ral:rllflnoiirul conway lresey tdio:vdlla{tvtJ! InBq:fir?61dt6d'.r1u;rlfi I

ov niu'tdirluusiav:cd:Jov Liu:y!tl1ud'rrarfiura.: uavluusiavrvr.r!oyiar6rl:ynalad
:vlr dauuio::rr 16navl:vnalfiuri]u:vlrfilr,rqjnrr ta::vufilr,lqrjnirqvfi6ytGi^ra Mfia:vr.rrl
doira.rrr rdu:ctlltoirriou,!o.rnvq:n: ayfi6yril,iasia:vu!nr: anfir nr:fi rnun:n:avdo-
f,ulorJanfitrvr::.rovl: 6uaqjfira.:6:J:vnaryaraodlarulury!! uaviuoqjfir.r6n6nara.:1rtu
raiaoarolurvd'rfi ruflan'ir rdu nr: an:laiuouflraor ara.:oarolan oul.1r.,.tlrr,ro uurJo
fidradr6u 1 dnrinrru ludruflfiarrnrfiardH,rlull riafirr:rurfirnrrrnrlrorroy rrar:yd'rl
ait1 ro.r::rurfirrrrur6te.i lunt:fior:nl:cd'!cirl1 ao.r:vllfilnrr:nrvtriu uanonny

- ;  , l x ,r4qr:nrrdri ara.r:vd:.Lfra.riuhluf,r fio.rfiqr:r*rfi.l6rGnaluryd! 16urfiudru rdu frrifiu-
fifi61url:vmo1o':hvvroraf,l rir1fi:lqnfirlNrfiosio1il1ri16 acfifufit{ai.rorr 6a.:nr:10.:srnrolan
rirlfiinr:rJqnfiltfiefiulu:l:c naa6urfiar{u nr:fiyialrifira.r:ydlr,rfir orod.:zuayia6yri asia

-  A  e  a  y  , r t ,  e  e  I  a  a  ;  I':;eluuu.r yra:velu rou?nurrar&n ro o,:qlau r.:o1,{ror7ln61'rulrf,rqy rliul6.ir frtnirGaula.r
rnunrn:1!drur:nr.lqnfit16 *avriumdrrn6auru :vr.r:iejas6arvrlnrrlgnfirfi rouir6 rro
ntr:rtt{:l ucinirGauralrnrerrn:J.rolaqjtd Iounr:iru rn6a6nd'rarir.ruflil6uri nr:dlrair
1{mnlulaEiraru (biotechnology) ifialirrl:rorrloorarlrrflra16u 6lfia$frnarlraaror:
lxrilarirnr:en:avrflu:yrlfiinn:nrfl usifirflunr?hlfinuo:n:finrr:nrrariau{royoaauunau

rnuern:orqaclliuaririfi nr:d.rndrr #rfr m:ry rnuo:n:16anfi qv rfi unn:arrla{oura.r6ru
. i6nr:du 1 fil{nardunirusiriau Tn:.:nr:.tlrurfl dr riudruyflrrar:cudu:yd!fia.ln.jr
oroavlrinrr:rianrliRrnia.Jrv!rnir rioura,: rnro:n:fiurnou arofiaruriifinrr:arnra.r

-  A  ,  t r  '  q  -  Z  A -  !
::drfrarn'jraoa d rdu nrr:nrnlu:cri'!fiufriuur (watershed) rfio.:ornrnuo:n:ioruiirriiu

6aidolfiiraru urrfi.rilroura.J uur6olai:rd:iqir.r 1 lal:vll6.rfinlaldrdrgcionr:i ro:rvri

nninlv{
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