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One could easily gain the impression, given the 
spate of recent literature, that the farming sys-tems approach to research was only discovered 
in the past decade or so. Until the 197Os, littlewas heard of it. Since then it has had no shortage
of aither powerful proponents or opponents inthose various national and international forums 
where the organization, programming, and bud-geting of agricultural research are decided--a
sign, no doubt, that farming systems research(hereafter FSR) is significant and revolutionary,
Yet, farming systems have necessarily existedsince farming began. Likewise, it is inconceiv-
able that agricultural research can ever have 
bee. conducted without som. appreciation ofthe farming system context to which it related. 
Indeed, with hindsight, one may argue that muchsuccessful agricultural re-earch historically hasbeen that which was conducted with an implicitfarming systems orientation. Nonetheless, it isalso a fact that institutional research specifically

organized in terms of fanning systems is rela-tively new, dating perhaps from no earlier thanthe 1950s. Only in the past decade has FSRgained formal recognition via the sanctioning ofbudget appropriations and designated program
activities within a variety of research agencies

and in terms of the 
 research literature. For
instance, the journal Agricultural Systems only
began in 1976. 


As a formal framework for 	the conduct ofagricultural research, the farming sy-tems ap-proach is still, foe" many people, ill-defined and unproven. Certainly, being so new in its modern
formal incarnation, it is true that the concepts,terms, and methods of FSR are yoing andevolving. Thus some have found it: 

1. 	 To suffer from problems of definition, 

Professor and Head. Department of Agricultural

Economics and Business Management, University
of New England, Armidale, N.S.W., Australia: Asso-
ciate Professor, same Department, respectively, 


2. 	 To involve activities thai seem to lack 
specificity of pLIrpose.

3. 	 Not to have acodified .retof methods for 
its implementation.

4. 	 To involve a beNildering array of activi. 
ties. 

5. 	 To be difficult to evalate in benefit-cost 
terms.
 

Perhaps heroically, against 
 such a background, .in this paper we attemPt to outline thefarming systems approach, appraise its relevance and consider its implications for researchorganization and management in the context of
agricultural development. 

The Farming Systems Approach 
What is the farming systems approach to research? Certainly it does not 	imply the use ofsome new independent science. Rather, it involves the application of knowledge available
from the physical, biological, and social sciences(i.e. from the standard pool of knowledge used intraditional agricultural research) but 	with thedifference that it uses a systems approach
(Couger and Knapp 1974) in i's inquiry. Thus FSRis holistic in outlook and is both multi andinterdisciplinary. Reflecting its systems orienta
tion and consequent need for realism and pract;cality (expressed in part by an understanding offarmers' existing systems), the activities of FSR
include both w,rking at the farm level and at the
research station 
 level, often with less controlthan is usual in traditional research with its focus
 
on 
a particular discipline or commodity.

Basic to FSR is an appreciation of the farm as asystem whose modus operandi is specified bysome particular farming system of which thefarmer is an integral part. Defining what is meant 
by the term 'farming system' is not easy, as isindicated by the following statement (Dillon et al.1978, p.8.): 

'A farming system is not simply a
collection of crops and animals to 

171 



which one-cain'apply this Input or techng adcimae"de"flinproduc ion pog 
~ ~aa~depetr~me~~eeu~ssibilitles. The hum a'n' 'eiem nt invole ,~ aher~t:s ao lctditr 

~~~o s.,lns 

input annv rnmentl nfuen-usecewt hestrands hal anhd 
:m;imnipuIatd by-,a. person called -~ 

th' "Ierimerwh'o_,'i vehis prefer-_, 
enices,'n aspiratios en 
to produce output fr'm6 e1 uts 

.4, ~ 1 n eholigy-albet him. It 
is~*- fa rinth 


~ Ing of his Imrniediateenvirim~ent,, 

~A;& bth ~atraIand
~ 

that rslsin hi famii syte' 

SMore-directly, Shaner et a[. (1982iotptJ1 6)dadave'i 
dfn'd',farmintg sjmas: 1 av 

~.andun que ea on ~ b~ y sta leT 
sa thatqte rbshor'alhou sablges 

-~4FtrSk-R 

according ~ell-deflned prac.'4tices 'in response to thephysjcaI, 
biological,' anid 4soclo.-ec'onomic ~ data,~fbeli
 

--. environmentsaid'in accordance 
 ''3. The*st
Swith the'fhouseqod's oals,',pre- Tetd~~xsin amn ytm.'4 The 'design'of new'systemn components 

4ferences, andI resources. -These s~'ytm n/rfrigssem:
ifacto rs croibin e tob lnfluernce out- -' 6. arrn systems experlm entatio ,n. 

:ptan prdcto :.~hds The eation-and monitbOingof e - More'commonality isfoird within- hesytemthn~wee44tes.components
~444'the sytemi~i 

A 

thsn'bte'sytms 

larger. systems------eg the local' 
community, and can6bdvided -

Into subsys ns--e.g. croppin9 
*syste~'

Thus a farming system involv~s complex inter.-
acinbetw~een avariety ofinterdependent com-etn

1.~I~ ~~n Ihk In~ pscia -ponents bth4physical an scia fih'n 
4~turn," may otteri be viewable as'subsystkims.

\-CentralI to the systerm is the farmer hmself 
Fo'llowing Normnan (1980), Figure 1i ashe-

the deteerminants ofa4 
4Li se--farmng system. The nvirnnt...,.... 85

having two'elemenits; human and technical. The4 

,'etchnical element, specified interms of available 
A ~-4 , 

A 1.A rfrehas expressed the.uiugent view that a 

fea' ngsse sIn upland a'reas 
4(e g Eth.opilht'tear bcmn 

t4l4 e4'lierentyusal 
-~ rssure 
n under. sustaine'd resource 

1724 (444 4 

;4:4 % 4 4 44 447 

nous factors (including the socio-economica'

contait atwftfrigaste~ 

in the ace of the technical and resource ~ 
In'such teri FSWcanbe viewed as re ,rc

that: i)vieWs~th wholetanwas asstm;(/c.,~ce wI 4a'itn 9 orn epasi 
ihh~dpndhAaadr t&"ri a ' 


thie.xs am, g elements of thbeam~yt
 
:and betweenthese~elei'ets- ad-h fae 
tern senvironment; andc~Isaiid at njhaniin
te, fiicacy ofarming [,systems through t 

-"-et'fauigfgi uraI research so'at 

ilitate th g y 
othese nd s th irajor actl'~lties involved I' 

_~~enea a earsaeetadare 
oriented' to~a particuar ,trget"group7 

'mrtcnniiije~ so hd a-,nlyi of'4bamntieaiIua~iCV5O-,.~~ 

IK 
-and/or weor : modifie 

farming system~s.''

~ 7
Somie Exa e 0of SR-! '~ 

' - 4 4 -~ 
Th span of 'aplati ron F, ranging.fro~
aimiple system' adjustment through ;revislonlo

yavita e ytei luta rpaenn yavitulnwytmlsited by'the following -thiee examples2
~~44 ~ ~ 44iLj 

44 -444-"' 

1., Sstemn Adjustment' im'Bi'azii~ 
4-K'2Wheat,wwhlch: would other'wise ; very :we 

sutd suffers*fro th', ilgutd~~fes~'aluminium lavel 
theou 4 nteCraofcnra Bai 

- nlzlng thist EMBRAPA.and CIMYt/4are O 
oeaign 4 awhet breing programt ~ 
develop wheat varieties resistat to'alum nu 
toxicity.4,Whenl availabiee a
will - as 'a simple ad'u&uei At eHwiitas'-- nthovnai nn 
s ystem, irejiaceiteeisig.ha 6r~ pl 

77 

3 

http:irejiaceiteeisig.ha


ELEMENTS 

FACTORS Exoanous 


Community 
structures 
norms andLbeliefs 

Institutions 

L- Other 

Human 

Endge u 


Endogenous 

In put Farming
~side householdL Decision makers) 

Mar.et - - ' -r'
LMarketI I -F (arm) 

side 

INPUTS 
 Land Capital Labor 

Technical 

, Chemlclo 
Physi alological

1 echancal 

Consumption 

I '"Coaea" 
Savings 

Climate 

Management 

crops 
 <
 

PROCESSES Off-farm Livestock"
 

Farming system 

Figure 7. Schematic represertation of some 
(Alter Norman 1980). 

From a FSR view, this is not a complicated 
matter--though the breeding research may bequite complicated (as may also be the research 
needs opened up when Cerrado farmers, through
the income generated from the new wheat 
germplasm, have the potential for further elabo-
ration of their farming systems). 

2. System Revision in 

the Philippines 


IRRI's Crrpping Systems Program has
oR Cr pingsystems ro amaars focusedfocused 
on rice-based systems of small farmers in rainfed 
areas. One avenue of assistan e to these farmers 
was seen to be increased ctupping intensity 
(Zandstra et al. 1981 ). For areas with a growing 
season of intermediate length, appraisal indi
cated that the effective growing season might be
lengthened. The following methods, either aloneor in combination, were proposed: (a) the use of
shorter duration varieties, (b) tcchniques allow-
ing earlier planting at the start of the rainy 
season, (c) overlapping of growing periods by
relay cropping and intercropping, (d) use of 
drought-tolerent crops, (e) improved soil mois-

determinants of a k'arming system 

ture usage, and (f) use of supplementary irriga
tion. 

Thus, for example, rosearch into raInfed rice 
systems in the Iloilo region of tie Philippines
showed that new short-duration rice varieties in 
combination with direct seeding techniques
would enable other upland crops to be planted 
before or after rice and, in lower-lying areas, the
production of two rice crops in a single season.When IRRI began this work in 1975, 82% of the 
rainfed land in the Iloilo region was planted to a 
single-crop ricetrast, fallow pattern. Today, in consome 75% of the region produces two or 
more crops per season. With this revision to the 
farming system, a significant increase in the 
region's cropping intensity was achieved in two 
years.
 

3. System Replacement in India 
Perhaps the most significant application of FSR 
to date has been ICRISAT's development of
virtually a new farming system for the Vertisol 
sub-region of India having a soil depth of at least 
one metre and a mean annual rainfall above 750 
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mm 	 'Tene~wsystem appie'ars suited to' imple-mentatlon on at'least 5 million and perh p5asILap o 
m ullion

6llinha in lndia's'semi!-arid tropics. Currently,or 
ofSthisararainfed agriculture is left fallow du." tlle,th. ugyxethe rainy season and cropped for wheat, chick-

pea, sorghum or safflower in -ethe postrainy 
•season. 


The essence of 
 the 	new system (Swindale191, Karm~pen 1982; Reddy and Willey 1982) is: ~a, :; n0ve~i1iicpl~ ~ ~ ~ :~ ' tain:~ §the gr 'owingof an extra rainy-season crop on thel~Iadspesently left fallow, there by raising crop-
ping intensity from i. p t level of
100% to around 200%. Development of the new,system has Involved multidisciplinary on-stat ionteam research 'at ICRISAT Center near Hyderabadi
since 1974. Contral to this work has been the useof operational-scale watersheds adsbte-sheds of from 1-	 ha ...size. The technology
options considered have been ofra moderate-' 

4a : input nature based on bullock power and, assum-
ing that some economies of size can be achieved,in the manufacture of Implem'entslie within the 
reach of the small farme.concept of the They are based on thesmall 'watershed as) the basic 
resource management unit. Theyare techn.ology

'options that wil create employment and are thus
socially relevant. 

Within the context of the small watershed 
(which. will- typically involve some 6 to 	 20(aners) comp o the new system. arefRamr c n of th8 

(1), Cultivation of the land immediately after 
the previous postrainy-season crop when 
the soil still contains some moisture and 
is not too hard. 

(2) Improved drainage with ths aid of'field 
and cormmunity channeh: and the use
graded broadbeds and furrowa construc-

of 

ted 	with a bullock-drawn wheeled tool 
carrier. 

(3) 	 Dry seeding of crops (such as 
r 

sorghum or 
maize in a sequential or intercropping 

system with legumes, such as pigeonpeaor chickpea) before the monsoon rains
arrive. 

'(4) The use of improved varieties and mode-
rate amounts of fertilizers.. 

(5) 	Improved placement of seeds and fertili-
zers; and' attention,to improved plant
protection. particularly for legume crops.

While any one of these components, with the 

" ' 	 " " ..: ", " : " : .... 
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at. t..adied ital'~'system. Th'e ICRISAT Center study suggests tha'for an extra annual cost of US$1 20/h'a',a farmie ' changing from the traditional 'to the imrove'

system can earn'an additional, pfi'of ab""'
US$310/ha per year. This represents a rate ofreturn on the increased operating expenditure...
260%. . 

To'' t provide 'on-farm verification of the prposed new system, ICRISAT c ductdafarmer-.
 
ma naged trial in 1981-82 in a village chosen to
be 	 representative of the deep Vertlsol :re.gion

with assured rainfall.Awatershed of some 15ih

Involving 14 farmers was used for the e xper

ment. Some assistance by way of wheeled toe I
carries, power sprayers y
and surveyingh ofe t
 
watershed was 
 _ 	 . provided but other required
sources were paid for by the farmers. Adviso

input from "CRISAT
scientists amounted to
 
man years. The farmers also g

that they would 
not earn less than theoil,' 'c
have expected by using the traditional systemn 
 .To this end, nearby plots representative of Aiitraditional system were also monito're. Uing ' .
information provided by ICRISAT, 
 the 	farmern.made their; own cropchoces-tis resultedi
 
nine different crop combinations, includin 
 thI

'crops of one farmer who decided not to change.
The results'of this farmer.ma taged'trialeha

been summarized by Ryan etal. (1982) anRya I 
and von Oppen (1983). Averaged over the nrncropping systems on 	 'the 	improved' tershed ,the 	 profits w~ere US$306/ha 'compared'wtUS$165 for th'e traditional system This impliied 
an average rate of return of 2 4 0% on tifa'rmeextra annual expenditurea"nd confirmsthepei
rience at'ICRSATCentr (even thouh atypically 

- i

high prices for postrainy.season sorghumm rair,led 	 to unusually high profits in the traditioJa 

: . .. " .	 . Y < o~t ~'l 'trad 

exception of felhillzer, gave only asmall effec 0'production all 
n ahll~ ofthem together produ~e's~ 0 

u ag results, This, is shown In Table 1" f Ryn et'al. (1982. p.8) for th e of a maize 
ingRym e forr hefflowere oin,7 mpigeonpea intercrop systemsytvwic 	 in 1976-7inrsac ttontil v ah 
years 1976.77 to c1980-8), gave I Ie a 
annual of,3.85 t/haof food grainpodcilo,
without'irrigation. Economic analysisof theseon-stationexpriments has been made by Rya~sstm whsaei;chinsTe~erchtaiontral er' 
and Sarin, (1981)." The new improved systemr
using all the devised technology -give annuq, 

taroundao 
pofit aeniaag g "Usm/ 

4 

4 
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Table 1. Synergistic effect of variety, soil management,
malze-pigeonpew and fertilizer application in aintercropping system on a deep Vertisol at ICRISAT Center,Patancheru, A.P., India, 1976-77. 

Treatment 

Maize variety:Local 

Traditional inputs and management 
With improved soil- and crop-management 

alone 
With fertilizer application alone 
With improved soil-crop managementand fertilizer 

Maize variety: Improved/hybrid 

Traditional inputs and management 
With improved soil- and crop-management 

alone 
With fertilizer application alone 
With improved soil-crop management 

and fertilizer 

L.S.D. (5%) 

a. Pigeonpea variety was the same in all cases. 

syrtem in 1981-82).
As typical of on-farm FSR, particularly whendramatic changes are made to the existing 

farming system, this farmer-managed trial threwup avariety uf problems for further consideration.
These included difficulties with Striga weed insorghum, pod borer in pigeonpea, threshing and 
storage, bullock power availablility, markets for new crops, credit requirements and mechanisms,
fertilizer sales distribution, implement availa-
bility, and skill deveiopmen: in farmers andextension personnel. 


Some of these problems 
 imply further
search station trialk, others 

re-
imply policy andinstitutional considerations. Also, with the ex-tension of on-farm trials to a further eight repre-

sentative site3 involving a total of 57 farmers on120 ha across the deep Vertisol region in 1982-83 and the implementation of the technology by
Official agencies in four States in 1983-84 withthe development of some 4 000 ha involving
1700 farmers, there is no doubt that further
Problems will be discovered, 

produce results that are actually used by farmers.Such failure of traditional research can be use
fully related to the FSR concepts of system
adjustment, revision, and replacement. Traditional research whose impact, from the farmer's 
view, is merely system adjustment has ceterisparibus, the greatest chance of adoption. Thus we have the success of well adapted new,
especially Green Revolution, varieties since they 

Yield (kg/ha) 

Maize Pigeonpea. 

450 320 

1 00 40 

2610 840 

630 500 

960 640 
2220 540 
3470 600 

470 220 

The Need for a Farming 

Systems Approach 
If agricultural reseach aimed at thu improvement
of technology is to be fruitful, it must generate
knowledge that is actually used by agricultural
producers. Otherwise, if the research has noimpact, it implies wasted effort and loss of other
opportunities (including those foregone because 
research has earnt itself a bad name).

The need for FSR and its usefulness Ie in the
degree to which traditional research approaches
of a disciplinary or commodity nature fail to 



y.
-only 
m 

rqre the farmer to make minimal adjust. and, second, because traditIonal
stem. Incontrast, 
 such countries (a)has generally overemphasli,'system1'evision is more difficult to implement,and system replacement, from the farmer'sview, 	
biological potential and' yield' 'coiideratiiwithoit sufficient attention to otheS Is	the most difficult of 'all. crtraeb a enb
 

Traditional discipliniary or commodity research bgvrnet 0
re l:m 	 se npirtesy government Or by researchers ede'without'bjtinvolvement of small n(c)hasreplacement are highly unlikelytobe adopted carried ut xprinfaes

because, by'the nature of traditional research, frorii'snianllfarmer
 
such results will have been generated without degree, these difficultes reflect thedue regard to the....realitiels. ofthe farmer's situa 	

iadeaI . .................... ..
. ..... 
 s m l -f r e on itionsserear s ig nltion Irand the difficulties 	 cles of traditional Institutiornal arra.....ehe faces in system agricultural research--a 	mattereplacement. Thus it is inconceivable ,for exam-	 to be frpursued bielow. o -aple that the current i le.entatin of.CRSAT.s coTo 	the extent that farmersrarecaptale 16*Vertisol technology could have occurred without grators of new scientific Inforeation, hshavig beendeveloped in an FSR context,' ..r 
 luende 	in the choiceof research 'that Is W.,ndeed, it is most unlikely ' that a traditional. cond.research- approach 	 ted, and rely on sle croping an on'would nhrae ben able to culture, the ... 4 
generate such a technology, reduced, There still remains, howeer ..... 

B The' r'esults of traditional research may'fail to 'ment tha it fthlsi areSb 
A 

J)?~
be adopted for two reasons: on the one hand; the provides a more complete approach .. ,to.......r 

research may be misdirected because the re. 
 tural research thanthe traditionaldisciplinyo
searchers misperceive the armer's 	 m ostieir'situation commodityniapproaches'through lack of understanding 	 with reductiojiof his desires, philosophy of rese'arch (Dillon 1976). Thus lila'perceptions (especially of risk) and constraits,or, 	 be argued that mos,'successful agricunthe other hand, because the farmer'annot , aan preciatior a 
perceive the relevance of the 	 research results understanding of the farming systemc'ue to inadequate information..Through its 	 relevanilorien-tatlon to the farmer, emphasis on the 'under. 

, their work, even though their research wconducted with a disciplinary or commocjiy t-4,standing of his existing farming system and its 	 sercerfocus,.- hae in fact ha anscontext as its starting point, and its follw-up

.,activities, FSR aims to ensure that these two ..
.. 	 t h t
 

difficulties are overcome, in turn ensuring'
rapid adoption of'the new 'technology that 

he 
itt 	

r 
generates than would otherwise be thecase. At b i nt
While there is still much discussion over vario.Athe samne time, because of its system orientation, 	 points of detail, the 'general meth IFSRuis more likely to ensure consideration of the 	 framework. of FSR is .no l a oonger..whole system within which agricultural praduc-	 contention as evidenced by the general ction takes place, and thereby give dueweight to
both the needs of farmers andof society at large, 	

sus to be found between, for example,olli ilt,(1982), Dillon et al. (1978), Gilbert et al. (198O) " as well 	as'more effectively identifying and sug. Norman (1980), Shaner et al. (1982) and Zard~9gesting' solutions to institutional constraints toagricultural dev'elopment.' 	 stra et al. (1981 ). Inthis section we followt Vauthors in suggesting what sould be dne in F~~Without'doubt, the greatest need for an FSR without elaborating precisely how it shouldapproach is in the development of improved 	 e,'done. There ismuc amiutbut tha l'atr~e.technology for the masses of small farmers inthe and the unresolved questions about it constitii'.'V 	 a prevalent weakness in the 'practice of FSR:."~ 
less developed countries. This opportunity arises,first, because such farmers, who are of ever-
whelming, numerical 	 Following Collin'son (1982), Figure 2'deplI1cImportance In the Third the overall framework 'of FSR. Broadly, se1,(enWorld, generally do not have either the educe-tion or Information services to enable them to act 	

activities are involved. To adegree, particularlyI 
. 

the initial stages, these activities will be se ue~n 'as go Iod integrators of new scientific information; 	 tially cyclical as shown in Figure 2. Hoev96V 
', '+ +' ++ : +++ ++ ++ . +
+ ,
 
+ a , '-?+ +,+,+:++,.......; '..
+$ r' ......'+ + ............ ... ...x ..y.,, -*.,u--2"'''......;,+sno ctV~e il e e u '
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~1sw176' '++' 

.. .	 
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,. 	 economic trade-off between decreased intragroup variability (or increased inter-group variao 4,4 t*,e.JaQn 
 bility) and the problem of location specificity,
which reduces the domain of impact (Menz arid 
Knipscneer 1981).

Both in the delineation of the target aree and.O.... 

tn# ,Al 
 r
(D i NW OAPTIVEi , 

,,;I.a T, 0ni in its further specification once chosen, there willIlvfl Ivr,*,,lji 

o,, 
 .......
C... 	 be a need for base line data analysis. Time andcost considerations may often imply the use ofsecondary data. The relevance of data should bejudged in terms of their contribution to the 
, 	 delineation and understanding of existing farm.ing 

systems, their constraints, and opportunitiesCng"....o.n.I.On,for 
modification. Base line data will involve both 

physical factors such as land, soil and climate,and socio-economic factors such as population,culture, and infrastructure. Generally, base lineda.a analysis will be carried out as adesk study. It
IOfldaio,, Ut~hkA 	

Us. od0.01mg0aoJy 
will, of course, also makevi) ,on. 	 use of any micro."......0 


,.. ....® information that is already available from prior............ 

H 	 surveys or research into existing farming systems. 

R ""E.....
 

Diagnostic SurveyComnolonm,acnl ongu
 

......... .
~ W'O...


.hn..V.. 	 Having delineated a target area. or group, it isnecessary to gain an understanding of the exist
ing farming systems and farmers' motivations inprovide anFigure 2. 	
using them. 

assessmentThe main aim of this activity is toSchematic view of FSR method(After 	 of farmers' priorities,decision criteria, resourceCo//inson 1982). 	 availabilities, con
straints, and possible development opportunionce an ongoing FSR program is established, allthe activities will likely be going 	
ties. The survey will also, if need be, provideon simulta-	 abasis for delineating separate recommendationneously with forward and backward interactions 

across them 	 domains of farmers within the overall target areaall. Relative to each activity, thefollowing points may be made: 	
group. These domains may be based on naturalfactors such as soil or topography; culturalfactors such as food preferences; or institutional
factors such asChoice of Target Area or Group 	 tenure and market access.


Two broad types of surveys have been used
Selection of the target area or group (sometimes for diagnostic purposes, i.e. reconnaissance or
exploratory surveys, and formal surveys (Byerleereferred to as the recommendation domain) and Collinson 1980; Byerlee et ai. 1980; Gilbertshould: (a) attempt to be compatible with social et al. 1980). The formerneeds and priorities, (b) be such as to give a fair 
are relatively informal
 

chance of obtaining tangible results in reason-
and of low cost. They typically involve a week or


able time, and (c) 
so of field travel through the target
be broad enough to apread 	 area by a 

costs (Perrin small multidisciplinary FSR team (e.g. an agronoet al. 1976). The most satisfactory
delineation is likely to be based on the relative 
mist and an economist) who talk with represen

homogeneity tatives of policy-makingof the farming system 	 and farmer-contactcurrentlyused or, in terms of potential, on 
agencies, community leaders, and a small samplethe basis ofagroclimatic zoning. The aim should always be to 
of farmers and their families. Formal surveys, in

strike a satisfactory balance 
contrast, typically involve some considered formin terms of the of sampling and prespecified sample sizes, 
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designedque nnair'os and, an'orie.tatiion to In the longer term,' m I sttedtonl cetfc standards of, acuac.accray.n 	 changes bcoe more feasible and-the at~come mrcontrast to informal exploratory surveys, they are 'strictures may be relaxed
 
i likely to be !;me cosmn 
 an 	 oty hswl h.dsgn stage of ir~dentifying posaib~be pa'rticularly so if the forinal survey isof armulti- system changes for on-farm testing riray iflv i~visit panlnauire with field recording of produc. experimhi.it 'stationiasoan6.rtdh 

-tion factors.' resarc natheeand shul lwy ivle0Iftmeadreoresprmt eneed is ante e c a
een,'bot! exploratory and. follow-up 
 formal cussed by Ander3ori'Ld Haird+ (1979),' Basurveys will beconduc'ted. In-term+of gaining an 	 ,y(1982), Gho'dakeand Hardaker'(1 981),,and
uinderstanding of~exsigsytm nd 	opportu-' et 61. (1979). Generally, the -greater the bod9'nijties for change, they are'compemntr and exitin knowledge pertinent to the systsmperhaps best seen as relating to different stages understudythel be htime req uof an FSR program. nitiall!, the rough and ready :on th experimerit stationto om late th6 deslinformation of an exploratoryijurvey may suffie; stage and the + valu+abe Is panel suijmore

Slater,p articularly if systems modelling (. g. ' work. 
mathematical programming analysis)
more 	 shangasis used, St considrdathe I desigdetailed Information obtainable only viaformal survey procedures 'may be needed, 

stage may involve incremental or 'single i.,el.	 changes or more extensive 'packages' .of po. 
tices, While Incremental changes are'doubties

I+Ientif"l1n of-Possible Ch.inangesIadOntifiationalf,Ressib 	 a, to UUig and exed packages, ii 6f1P .	 ne have the advantage of capturing complIemenR(sea , ,&Orieationnl synergistic effects between components'hor 
From 	 appraisal of the 'survey, information (and4
also from operational research), judgements ca h On-farm Testig
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moved from the artificial conditions of tle e -!Criteria suggested as relevant (Gilbert et al. periment station to the farm level, 	prticula it......'1.980) to thenitial choice of possible changes under farmer management where it is beiig f'dfor 	farm-level testing have been that they: .tested for compatibility with the existing yte
(1) 	 Involve, as experimental variables prac- Research-managed farm trials cancovsrf~~~eX~~~b~~~ etces 	 in which farmer' management is treatments than farmer-mana 'd,n r t+Isa"s ' ;;	 'tmflexible (perhaps due to underutilized should be aimed to screen proposed. techn'o.resources) and where ex ante evaluation gies from the design or experiment-station stagesuggests the possiblify. of. increased to fine-tunhe them to 'local conditions, andto 

productivityre o 	 rces)+++ due to 'evaluate+:(2+
: .... . + +

(perhaps
+ + 

limiting their potnitial' for local and region: 	 + ++r +' +coverage. All this is, of couirse;+easler said t "*8+++++++?...nstiutionafrew:+ : 	 ornre ltingh nextog or sucesfu practindm e thelintiuioafewfrmwr existing 	 rei mais ey chi+changes ineaigtthe nu oscesupatcrmishkyhleAssume alledone, and refinemeint of the o'perational datafspland product marketing, in'FSR!. ; 
(3) 	Take as parameters in the experimental Farmer managed trials are the s
 

process those ii?:tors nlot potentially sub- of testing, These trials should be
'Jct to manipultion their level being set 	 on sufficertlarge 	 plots, and involve as many farr ersso as to be as representative as possible continuing basis as ispracticable to" rovIde vl
practical fa.ning conditions. informatioi on the newtechnology itse an 
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its compatibility with other parts of the farmer's 
system, and should be replicated over time with 
any modifications deemed necessary from the 
ongoing appraisal. 

Choicj of farms for farm-level testing is impor-
tant as it bears on the question of farmer-
research team interaction and technology trans-
ferability. To foster transferability, sites should, if 
possibile, be representative of large areas, par-
ticularly, with regard to landscape position. To 
foster farmer-researcher interaction, the more 
cooperative better farmers will tend to be pre-
ferred as col!aborators. However, these are not 
representative farmers. Use of 'average' farmers, 
while decreasing interaction, may give a more 
satifactory appraisal of the proposed systemchaiiges. 

Associated with and growing out of the on
farm testing activity are extension, monitoring, 
and evaluation activites. Extension workers 
should be involved directly in the on-farm testing
activities so as to be fully infoimed. They, along
with other member of the FSR team, should 
monitor the spread and evaluate the perform-
ance of the newly introduced technology so as toprovide feedback to policy makers and sponsors, 
if there are ary, on any relevant issues. In this sense, monitoring and evaluation should be 
made from the various perspectives of farmers,
researchers, and society as a whole, 

Identification of Technical Problems 
Arising out of the diagnostic survey and identifi-

cation of possible system changes, a variety of 

technical problems (e.g. diseases, market diffi-

culties, etc.) can 
be identified. The feasibility, 

potential benefits and priority of attacking these 

problems need to be established as a prior step 

to undertaking research aimed at their solution. 


Component Research 
Having decided on the portfolio of technical 
problems to be researched at greater depth,
commodity or disciplinary research on the rele-
vant system components can be conducted on 
the research station. This research may be 
oriented to single or multiple components and 
may involve quite basic research, although to 
ease subsequent transfer, conduct on farms will 

be preferred where possible. 
Single componeit research, which aims at 

improving individual components, will generally
help elucidate 'principles' and 'processes'. It 
includes such topics as, e.g. identifying suitable 
genotypes for a particular cropping system,
examining factors effecting runoff, etc.
 

Multi-component research 
 constitutes the 
initial integration of modified or new compo
nents developed from disciplinary research into 
the system. It includes aspects such as the 
integration of cropping systems with labour 
availability, soil fertility management, and water
shed management. 

Use of Existing Scientific Knowledge 

Particularly in the experiment station sequence
from component research to operational research, 
use will be made of the existing body of scientific 
knowledge of both a general nature and specific 
to the target area or group and its farming 
systems. 

Organization of FSR 

The broad organizational lines of FSR spanning
on-farm adaptive ('downstream') research and
station-based technical ('upstream') research are 
depicted in Figure 2. Much debate has occurred 
over the separation and overlap of these activities--see, e.g. Dillon et al. (1978), Norman 

(1980), and Gilbert et al. (1980). Such debate,
however, has been rather fruitless. A complete
FSR approach will involve full integration of on
farm and station-based research with the same 
researchers working, as appropriate, in both
 
activities. Thus ICRISAT, for example, has 
em
phasized the complete integration of on-farm

and station-based 
 research via its designated

Farming Systems Research Program which, as
 
shown in Figure 3, exists alongside and interacts
with the ICRISAT commodity (germplasm) andeconomics programs (ICRISAT 1983). A similar 
approach has been taken at ICARDA. 

Compared with a traditional organization of 
research on the basis of disciplines and/or
commodities, FSR has strong implirations for 
research organization and management. 

By virtue of its holistic approach to the
problbms of agricultural production, FSR is mul
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scientists, particularly agricultural economists,
in its activities. So important and so often 
misunderstood is this role that we take it up
separately. 

FSR and the Social Scientist 

In the post-euphoric phase of the Industrial and 
Green Revolutions, the importance of human,
social, and economic factors in farming systems
is so widely recognized that it does not need 
further elaboration here. Research administrators, 
whether they be in regional, national, or inter-
national organizations have generally responded
by ensuring that social scientists are represented
in research structures, 

The form of their representation varies widely,
reflecting such things as the prejudices of the 
administrators and their influential scientific
advisers (especially from other than the social 

withbacgrondsnd nteest griultre,scienc es) an d th e availab ility o f soinc ia l scie ntists 
with backgrounds and interests in agriculture.The range extends from a token and peripheral
appointment or two, through specialized service
divisions of social sciences, to complete integra-
tion of social scientists in multidisciplinary
research and problem-solving teams. In spite of 
the diversity, we might chance the generaliza-
tion that the institutional incorporation of socialo me h as ci e ti s s mbeo e h a z rd , h e ore 
scientists becomes more haphazard, the morelocal is the level of organization. Thus, for
example, social scientists are pervasively involved 

in the International Agricultural Research Centres 

but, at the other extreme, can be almost non-

existent ai 
 the regional agricultural research 

stations of the Third World where priorities have

usually been given to activation of biological 

smoi cir ee- fi di ng ( e g . o i n research. Perhaps itcenisaorthec political sensitivity ofo me 
socio- e.conomic research findings (e.g. on incomedistribution issues) that have slowed the ad-
distributo slses that have hirowedthead-vancem ent of social sciences in Third Worldsitutiomr.winis rapdlyinag ric ultu ral researc h mst uch. Fortu n ate ly, ho w ever, thesituation is imp wing rapidly in most such 
countries. 

What is it that social scientists have to offer infarming systems research? Surely, it is not simply 

2. Areferee has suggested another possibility, namely,
that biolog!cal science administrators see acontri-
bution from social scientists as being less useful
than that from biological scientistsl 

informing someone that beans have a higher
market price than barley, or working out costs of 
production It can be many things, and will
doubtless vary from scientist to scientist, accord
ingly to. disciplinary training and experience.
Among the most important matters that will be 
addressed are: (a) the social milieu in which farm
decisions are made, including customs of sharingand bequest, (b) the institutional setting and 
policy environment in which farming is conducted,
including land reform, credit, and taxation, (c) the
economic environment of farms, including long
term market prospects for inputs and outputs
and, most importantly, an understanding of the 
opportunity costs and transactions costs faced 
by farmers, and (d) the attitudes and personal
constraints of farmers, including their d'sire or
otherwise for change, for leisure, for education,
for different foods, and so on, arid their human 
and other capital. 

Data on such. matters are not assembled for 
t o n s ak e n matterst e ofe ss e bl f ortheir own sake nor for the professional gratifica

tion of the social scientists concerned. Rather,the purpose must be to assist in the identification 
of effective changes to and designs of practices,
techniques, enterprises, activities and policies
that are acceptable to and appreciated by the 
target groups in FSR. The days of the 'quick'
technological 'fix' have probably gone and pro
g res s now m ust b e won in the context of the fu ll 
raiy
reality. 
systems does not come easily. Ideally, social
 
scientists glean their knowedge of such systems

through long and close contact with the people
of the systems. Horton (1983) documents such a
 
recent successful endeavour in Peru. Thqideal,

however, rarely obtains and more formal methods
 
of des cri ptio n and u nderstanding m ust be sought . 
The most widely used approach is a surv'ey tMatTems ieyue prahiau eta 
garners detailed information on what happens inth vil g an onProfiles of labourofl rfa r s to w m a d .Pr ofil e a s w eavailability,t, o cash lo ww orkflow, work

demands, prices received, etc, can be built up in
 
this way and, if the collections runciently long period, for a suffithe variability over time,especially in reponse to natural hazards like 

flood, drought and fire, can also be quantified.
Many elements sought in survey activities are

subtle and/or sensitive. Particular skills are required to ensure faithful description of reality. Forinstance, some transactions costs such as bak-
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ventional evaluation and reward sysams that do 
not adequately recognize the scientific ability of 
ar ino;'idual in terms of his or her contribution to 
the achievement of group, rather than individual 
research, are not conducive to integrated research 
of the type required in FSR. 

Fourth, there may be problems of definition 
and focus. In its efforts 'to do good', FSR may run 
the risk of becoming too loosely focused and 
degenerate into overly site-specific research 
characteristic of 'rates and dates' agronomy. At 
the other extreme, as exemplified by Nielsen and 
Preston (1981), FSR may be excessively syste-
matic and attempt to deig' ideal farming sys-
tems that have little probability of adoption. A 
practical farm-oriented perspective has to be 
maintained throughout the conduct of FSR. As 
already noted, the oifficulty of implementation
increases significantly as the research orienta-
tion moves from system adjustment, to revision, 
and to replacement. Concomitantly, the deve-
lopment el completely new systems will be much 
more demanding of research resources and a far 
more difficult research task than the develop-
ment of system adjustments or revisions, 

Fifth, there is the question of who sets 
research priorities and for whom. The establish-
ment of formal forums for the interchange of 
ideas for setting up research priorities and dis-
cussion of multidisciplinary tasks is essential, 
Determination of priorities is not an easy matter 
and the scientific staff must be well informed if 
they are to participate effectively in the decision-
making process. There may be political obsta-
cles to overcome in some instances, since some 
governments maintain a deliberate bias against 
some groups, e.g. against small farmers outside 

cooperative groupings. 
 If resource reallocation 

should become necessary, extensive background

briefings will be needed. As noted above, it may

be necessary for an institution to establish a 

coordinating unit for 
 its FSR. The functional 
nature and composition of such a coordinating 
unit need to be clearly defined. Steps should also 
be taken to ensure effective liaison and equilib-
rium between any such FSR coordinating unit 
and the subject matter areas of research. The unit 
should continuously evaluate the present status 
of the FSR multidisciplinary effort and formulate 
goals and priorities for the immediate future,
Additional means to assist this unit may be 
required. 

Sixth, established reward systems based on 
equating only reductionist activity with good
science may cause difficulty. In the context of 
FSR, such difficulties are aggravated by prob
lems associated with multidisciplinary targeted
research. Reporting and presentation of FSR 
data tend to follow a step-by-step and seemingly
fragmented structure that often times provides 
little stimulation for evaluating the integrated 
results of the program as a whole. No doubt due 
tothe relative newnessof FSR, there are as yet an 
insufficient range of forums for presentation, 
discussion, and evaluation of FSR research. It 
also seems that insufficient importance is at
tached by FSR workers to such activities. All 
members of multidisciplinary research teams 
must be especially cognisant of the need to 
accord recognition to those who contribute to 
the scientific success of such teams. Clear 
guidance for administrators that effective parti
cipation in multidisciplinary projects is recog
nized would seem to be very important.

Seventh, in terms of implementation prob
lems, there is the question of whether FSR can 
be superimposed on an existing conventional 
program. The answer is definitely yes. FSR and 
conventional research are not mutually exclu
sive. They are complementary, as implied in 
Figure 2. To be successful, any FSR program
requires both basic and applied research. Con
ventional research programs are often 'project
oriented' or 'departmental-oriented' with ind
vidual scientists attached to each department
carrying out a specific piece of disciplinary 
research relevant to the project under considera
tion. In this approach, which is akin to compo
nent research in FSR, individual components are 
not, however, defined relative to some holistic 
view. FSR would enable such precise definition 
and provide for time-bound achievable goals.
However, the following organizational needs 
related to the structure and conceptual frame
work of FSR should be clearly understood: 

1. 	 There should be a satisfactory mecha
nism for establishing the goals, priorities 
and allocation of resources within the 
FRS program. 

2. The definition and coordination of research 
activities, particularly those of an inte
grated nature, designed to meet FSR 
goals should be as complete as possible.

3. Sufficient flexibility to respond to chang
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Summa ry 

The FSR approach can be summarized (Shaner et 
al. 1982, p.4) as farmer based, problem solving, 
comprehensive, interdisciplinary, complemen-
tary, iterative and dynamic, and socially respon
sible. It is: 

1. 	 Farmer based because FSR teams seek 
an understanding of farmers' conditions 
and integrate farmers into the research 
and evaluation process. 

2. 	 Problem solving in that FSR teams seek 
researchable problems and opportunities 
for improving existing farming systems. 

3. 	 Comprehensive in that FSR teams con-
sider the whole farming system in the 
context of all its environmental influences 
so as to learn how to improve the farmer's 
welfare while evaluating results in terms
of both farmer and societal interests. 

4. 	 Interdisciplinary in its team approach
involving scientists and extensionists
invving iff entdiscipinary backgrounds
with different disciplinary backgrounds
who work together to identify problems 
and opportunities, to search for solutions, 
and to implement and monitor the results. 

5. 	 Complementary because it draws on and 
feeds back to disciplinary and commodity-
based research, 

6. 	 Iterative and dynamic in that FSR follows 
a cyclical pattern of research and testing 
that leads on to further research and 
testing. 

7. 	 Socially responsible in that FSR teams 
aim to keep public interests, both present 
and future, in mind, as well as those of the 
farmer whose farming system is being 

studied,
Many of these features are, of course, com-

mon to the more traditional approaches of disci-
plinary and commodity research. The combina
tion of them all, however, distinguishes the FSR 
approach. 
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