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ThL purpose of this paper is to explore four areas of

current research into agricultural systems in Asia in order to

identrfy their simitarities and differences and to promote

discussion of how th:':e resea:ch areas complement each other' The

rea;:n for making th;s exploration is based on the beli'f that:

(1) all four areas of research show considerable parallelism in

their approaciles and findings; (2) all represent serious efforts

to dj.scover new knov,/1cdge about technoloqies for use directly

or indirectJ.y by Asiati f arrn households; and (3). active participantg

'-n all four areas nave contributions to make to' and lessons to

Iearn from, each olher -

In order to promote discussion this taFer will be brief'

and in order to be brief tbe Paper will draw only a sketch of

four verv extensrve research efforts' For these reasons it wilt

be possible !o find exceptions to many of the generalizations

that are made here. Hohtever ' the aim of the paper is to hiqhlight

the principal characteristics of different aPproaches to agricul-

tural. syste,rs research, each valid but possessing different strengtha '

Problem ident i f  icat ion

' Inqul ry  s tar ts  when something iF unsat is factory"  '  what

one has at the becilnlng of inquiry :s merely the prcbLen (N"rthrop

I  
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' | 9.1'/ ) ' . Llut what i.s ullsatisf acto!'y? iihat is tire nature of the

D! 'ob lem? : lor thron 1ar 'n f i f j -es th : ' .e  pr inc ipal  types of  research

nro. le ln :  {1  |  quest ionr  of  l ) ( ica l -  con. is tency which can be

answercl b\f worki.ng cirt the loillcal consecruences of a gi.ven set

of  assumptronsi  (2 i  : ruest ions of  - lact  l rh ich requi re the fcrmula-

t lon c f  a  theory rn.1 test ing n i th  e inpi r ica l  evrdence;  and (3)

questrons of value which address what ought to be rather ',han wha-

is. ff ue can classj.fv problems into basic types we still need

to understand hov, a problem ia recoqnized' and among social

scientista four acproaches t., problem identific:tron are recognrzed:

(1)  a fe l t  ,erd by a ind iv idual  or  group t  (2)  a qap betw€'en a qoal

and achi€vement, (3) a significant deviation f rom an optimum

der- ined by theor ' , ' ;  and {4)  an ln te l lectual  d i f f icu l ty  fe l :  bv a

resea: :cher  (Hi lCr :eth and Cast le  1956) .

The importancc of this discussi.on !o agrlcuftural systems

r^€earch is  that  there are current lv  a i :  l rast - fou: 'very act i .ve

geta of resaarcller8 attacking probleme in very gimilar ways' whos€

work ]s  d is t inct  but  h ighly  complementar l r .  These sets are d is t rnct

larclely becauae of tnej.r discip.Linary ba.kgrounds and because

they havo choEen to difine their probldrs in different ways. 'lvo

sets, worKlnq in human scoiogy and agroecosysterns research, have

bec,run with an intellectual alifficulty and €re sear:ching for a

neu oody of theory, or conbination of theories, to order and

explain very compl"x phenomena. IrHo other sets' working in farmlnq

syste{na research and cropping systems resaarcn and cropping
'systens rese.:r-hr have b€gun r{ith an existinq body of theory but

the p€rception of an important gap betl'een goals and achievemcnts.

Houever, despite lhej.r different origihs al.I four sets are worki'ng

in tearns, employinq synterns apDroacbes to research on lopics which

forn part of an impo:.:iant hierarchy of agriculturaf syste{ns.

Hunan Ecology

?{|e term hurnan ecology (ilE; is used here to define a .esearch

oersDectrve that helps dascribe and expl.ain in very Droad terms the
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5ehavror  and i r . teract ions of  soc ia l  systems wi th eJosystems.  HE

research ernolovs a systens approach to understanCing oqnplex

human ecosvstems which can be rcpresentd graphj.cally as in FigurF:

1 . The components of the ei.systen and the social system are llnke:

bv flows of enerov natefials and infornation. The result j-ng

conceptual f rl.nor,rork .ssj.sts man to understand the structure,

function and dynamica cf human interactions wrth ecosystems.

The conrnon characterist:c of studies emplovinc a human

ecological perspect:.'.Je rs the concern with interactions between

the natural worrd anci the sociaL world, which western thouqht

pat terns nornal lv  kerp !  eparate lRambo 1935) .Natura l  sc ient is ts  and socra l

scientists normally nork apart but if we want to understand thc disappca-

rance of troPlcalrain forests or the destruction of coastal.

fisheries, r.'e nust bridge the gaps between groups of disciolines.

The syatems model of HE provides a mechanism for linkinq didcipir-

nary Bpecialists in tela a around comDlex problems, at the same

time allowrng j-ndividuala to pu.rsue their own research in the

areas of their or.rn compete'rcc. HE permits anc encou:'ages

corwnunication across disciplinary boundaries and has been applied

auccessfuliy in Asia in human ecological studies of tropical

aqroecosystems.

Agroecosystems R,jsearch

Agroecosysteqrs are ecosystems htitn an aqriculturaf purpose.

An ecosystem j .s  tho b iosystem of  a par t icu lar  area that  lnc luJes

both the communi t les of  p lants and animals and the non- I rv ing

components of the enl,r-rorunent w].th which they lnteract such as

sor l  and water  i  odu:r  1971.) .  In  an agroecosystem nan has def ined

the boundaries and ihe pu!:Dose of the -ccasysten and regulates

the rnteraction ni-t':in and between agroecosystems (conwav 1985

Agroecosyslems :'osearch describes and analyzes agroeco-

svstens in-ter,-ns ot' their structure, function and dynami.cs (Rarnbo

and sai ise 1985) .  S i .uctura l lv  agroecosys:ens are conc. l .ex
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t'igure 1 . A Systems l:odel of Hu'nan Ecologiy.
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exh i l i l i ng  emergent  p r 'oper t ies ,  i .e . ,  the  who le  i s  more  than the

gt|In of the parts. I iunctional ener?enl 'rroDerties of speclal

s ign i f i cance fo r  app l ied  research  ar .  p roduc t iv i t y ,  s tab i l i t y ,  and

sus ta inab i l i t y .  Prcduc t iv i t v  re fe rs  to  the  leve l  o f  ou tpu t  o f

a system, stabil i" i]. '  r-efers the capacity for mi.nimizing short-lern

var ia t : .ons  rn  ou tpu t .  3nd sus ta inab i l i t y  re fe rs  to  the  abr l r ty

to withstand rep:ate.: stress or major perturbalion over the lonq-

te rm lConway 1985) .  lnp loy inq  an  HE Dez 'spec t ive ,  agroecosys tens

ar€ seen to functron throuqh exchanges of energy, materia.Is and

information, and frc d,,,na'ni.c, chanqinq their structure and func-

tron over time. .qq:aecosvste:ns research (AER) in Asra has tended

to  focus  on  e i ther  b ro . -o  re i iona i  tcp ics ,  such as  ra in - fed  agr r -cu l -

tu ra l  sys tens  in  Nor theas tern  Tha i land,  o r  very  spec i f i c  top j .cs ,

auch as the ri.ce f i"].d fepresented graphically in Figure 2.

i 'a i ' : t i : t ; . i .. lctls Rcsearch

Farming systefls resea!'ch (FsR) analyzed the farm and the

behavior of the farm householder as a unit in order to identify

ways in which the welfare of the farm family can be improved by

increasing the productivity of the farming system (Gilbert, Nornan

and winch 1980). FsR priorities ,--eflect a holistic view of the

farrn as a sociooconomic and biophysicaL entity brrt research on

components of whole farm systens are also consrdered ,to be

Iegitimate parts of FSR. Graphical-ly a farl|l systen can be

represented as in Figure 3.

FsR addresaes each of the fann's enterprises, their inter-

relationships and relationships to the farm environment (zandstra,

Price, Litsinger and :.{orris 1981 ). FSR analyzes the farm in

tenns of both production and consumption but focus€s on efficient

utilization of the factors of production under the control of

the farm household to achieve the farm household'B goals. These

goals may_ be expres.sed either in terms of aubsistence, the

production of a margin of safety beyond subsistence' production of

an agricultural. suIolus, or in tertns .of profit maximi.zation (Day
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'  F igure 2.A Svst  ns l lodc i  o f  Ricef ie l j  .qqroecosystem.
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and singh 1977). At the sarne !ime, asR is an effectlve mechanism

for cormunicating the needs and constraints of small-scale farmers

to agricultural. researchers.

cropping systems Research

cropping systems i:eaearch (csR) is a subaet of farming

systems research designed to increase food production through the

introduction of additional crops or improved management practices

into existj.ng crop production systens (Zandstra 1982). Like FsR,

ci:R requr:'es a systems approach but cSR is typically d!'scipJ.i'nary

and conmodi ty-oricnted $tith emphasis on increasing the annual

output of food per hectare by increasi.ng yields per crop and crops

per year, and by improving c;ooping patterns. csR has recognized

the importance of nultiDle cropPing in developing country farming

systems and has focused on the proble'n of fitting crops together

in space or time often in response to fann labor o: soi.l noisture

constraintg. cSR seeks !o modify either the characterislicE of

the crop, such as time !o maturity or disea€e resistance' or the

characteristics o: the crop envirorunent, through sPacing, til lage

irrigation or other practices.

The design of cSR is basod on recognition of both the

socioeconomic envilonment of th-: r-arner and the physical broloqicai

characteristi s (f f ar1ners' fields. cSR incorporates important

elements of on-fam tesu.ng of innovations and tends to emphaslze

crop managsnent and the environtnent at a particular.site. However '

environmental factors in CSR may be defined relatively broadly

to inciude physical resources, economic resources, and socioecononi:

conditions affectinq the farm household. A systens model of cSR

is provided in Figure 4.

Retationships bet!'reen Research A roaches

Fiqure 5' it is possible to identify nurnerous similarities' combi -

ino these charactefistics witir the descr'iptions of the research

If we considlr ,-imultanecusly the four research approaches

outlined above and compare their principal characteristics ' as rn
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t

I aac.d on Harwood, 19?9i



I Eaeed on Zandstra, Price, Litsinger and Morris, 1981 I
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approachog createE the possibility of an hierarchical reLation-

ship b6tw€€n HEr AER, pSR and CSR that can be represented graphi-

cally as in Figure 6. HE, FSR and CSR all represe,rE research

approaches that attempt to lj.nk social phenomena and biophysical

phenom€na functionalLy. As we move froft HE to FSR to CSR th€

obj€ct of investj.gation becomes much more Eharply defined both

spati.ally and lemporallyl the resutts sought become nrore specific

and mora neaaurable, the research approach becomes more narrowly

disciplinary and reductionist, and research becornes more analy-

tical and le6s descriptive. Broad concerns for several significant

systqna prop€rtieg in HE and AER becone n.rEower in FSR rnd CSR,

t{ith grouing emphasis on crop productivi-ty per unit area and

p€r unit tinE. Concerns for stability and sustainability are not

Iost conpletely but appear to be suppi-ssed operatj.onally.

B€cause it is capab]e of being applied eitirer broadly to

a major aqroclimatic zone or specifically to a farmer,s field.

AER nith ita concern for productivity, stability and sustai.n -

ability has besn depict€d to one side in Figrure 6. However,

experionce Buggests that short-term gains in productivity have

becorne th€ najor concern of FSR as it has €volved, and the major

emphasis of CSR.

Conclusion

. Agricultui al systems research in Asia is being actively

pursuod in a variety of centers in a variety of ways: Different

groups rdith di,fferent origins and concerns are enqaged in regearch

at a numb€r of levels. In analyzing these aclivities an observer

coulal be led to stresE their differences and the benefits of

diversity, or to highlight their similariti.es and potential

coilpl.ementarity. For several reasons, nry conclusion is that

th6re i5 rnuch to be gained from coriiparative exchange both within

and bet$eeri the groups practicing HE, AER, FSR and CSR.



(1) Human Ecology and Agroecosystems Research. In HE and

AER smalt groups of scj"entists, led by social scj.entists and

ecologists, are searching for a new body of theory to explain

very complex social and ecological phenomena. Human eco.logical

approaches to agroecosystems research emphasj-se ecosyatsn produc-

tivity, stabil.itlt and sustainability and the social conseguences

of ecosystem change. However, because of lhe breadth of thege

objective6 m',rch of tl,e research in Asia remains descripf;ive and

analysis has been minimal. As mechanisms for conununi.cation acrogs

disciplines HE and AER have been ve;y successful but unless the

volume and level of analysis undertaken increases significantly

in the nea:'-cerm, HE and AER resea:ch rtitl fail to produce a body

of tested generaliza:ions capable of influencing policy-nakers.

why is thj"s a real danger? One part of the problem is

that HE and AilR involve difficult and creative rrork that reguires

time, resources, leadership and qreat scientific maturity on the

part of the research teamS. Agroecosysterns are very complex: how

are the critical relationships tnat govern the behavior of a system

identi.fied, disentangled and experimentod wi'th? Are these kev

relationships, once understood, caPable of manipulation as instru-

ments of policy? Unless HE and AER move guickly to develop a bodi

of generalizations about resource managenent iasues of critical

importance to policy-makers, continued gupport for thes-' activitiea

is  l ike ly  to  fa l l  away (Romm, 1984)

(2, F armins svstems and cropping Syatems R€search. In FSR

and csR relatively l arge giroups of researchers led by agricultural

economj.sts and agrono.,rj.sts are applying knoHn bodies of theory to

comDfex problems of smal.l fartn developqent. FsR and CSR both

have their origins in an appreciation of social and ecological

interactions but as they have evoi.ved emPhasis has be€n placed

almost exclusively on system productivity in the short-term. By

applyirrg known bodics of theory frorn farrn management and the

agricultural sciences, very complex problems have been made

tractable. As a conseguence FsR and CSR have moved ahead rapidly
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Figure 6. A Hierarchy of Agricuitural Systems Approaches.
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but there are growing signs that these research approaches are

spreading more than tirey are deePening.

PsR and CsR have grown rapidLy in part because they aPply

recogni,zable disci.plinary tool.s and in part because of a somewhat

uncritical acceptance of a great range of activities under these

lab.l.s. FSR and cSR are described as holistic and systematic

approaches to reseatch but in practice much of the rese,arch i's

superficial, corunodity oriented and focused on what are bel'ieved

to be separable components of farming syatems. DesPite the aPpa-

rent recognition of tile farm household' FsR and CSR focus on farrn

enterprises or the fielo' Iargely neglecting the socj'al, cultural

and institutional settihg of the farm. It is assuned in much of

FsR and CsR that prodluctivity gains in the field translate j'nto

welfare gains for the household, and that short-term increases

rn productivfty per hectare per year are gtable and sustainable

after only one or two years of testing. The only defense aqainst

this being wrong seelns to be rejection of recornnendations by

farmers themselves. Hoi.rever I because irSR and CSR produce fi 'ndings

thac can be direbtly applied to critical agricultural' policy

issues and are capable of being understood by dec'L s: c:. -:rakers rn

lerms of familiar paradigma' their spread and acceptance have

been very high.

(3) Bridging the gaP? There apPears to be a considerable

gap bettllr,en HE and AER, on the one hand, and PSR and CSR, on the

other. I have attempted to depict HE, FSR and CSR as related

points on a hierarchy of research approaches aII aimei at uner-

standing soci.al interactions with ecosystems, and AER as an

approach that. can.be applied at any leval af this hierarchy. The

question is that of whether or not the gaP betrreen these approaches

can be bridged in practice? Can HE and AER propositions be scien-

tifically :ested to prduce generalizationa of di.rect value :o

-olicy-makers? Alternatively, can FSR and CsR methods be broadened

to take explicit account of ecosystem stabiiity and su8tainability

and the social. consequenc..rs of ecosystem change? Certainly the
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need for movement in these two mutually reinforcing di.rections is
app3rent and should be supported for sever.:l i-easons.

First, with respect to prjmary agricultural areas, including
the najor hydraulic core areas of Asia, the success of ,Greon

Revolution, technology haa been enormous. However, the side_effects
of agricultural intensif i cation, wj.th very high levels of energy
uae and management, have become very co6tly. liaintenanc€ of high
levela of productivity wilr require even croser attention in the
future to aspects of actroecosygtem stability and sustainability.
similarly, rapidry rising real energy costs and barance of pavments

difficulties are forcinq Asians governr:nents ta look for deDendable
farming syst:ns urat empl.oy a minimum of imported energy factors
in product ion.

EqualIy important, Asian agriculture is continuing to expand
ahd intensify on nrarginal Iands in secondary agrlcultural regions.
In the rain-fed uplands, hilty lands, on tidal swamplands and
elsewhere new agricultural enterprises are being promotod r.rith
an inadeguate prior understanding of the p.r:evaiiing socioeconomic
and ecological factors and their interactions. In these reqions
the developflent of nel, and productive farning and cropping syst"m.
i8 vital but unless they are dependable and environmentalLy stabLe
their success wiII be short-Iived and costs wiLl be felt beyond
the boundary of the farm or the field and into the future.

Por lhese reasons agi.-icultural systens res€arch must
continue to rnove ahead at a nurnber of levels anl $e nust communi_
cate bet een leveLs in order to tuf,n lesaons learned into workable
solutions. llowever, fcr researchers on agricultural systems
problem6 there are irnpor-tant trade-offs to be made in choosing

the appropriate research approach. Does he or she want scope or
precision? quick rcsults or the long haul? Reccgrlition and

reward within, the conventional professional structure or outgide?
Difficult fiork entails tough choices but it rs clear thct a arowino
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number of Asi.an scientists a:'e prepared to look b€yond the bounda-

ries of their chosen fields for lessons frorn their neighbor's

experience.
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