AGRICULTURAL SYSTEMS RESEARCH IN ASIA . A COMPARATIVE
DISCUSSION OF HUMAN ECOLOGY, AGROECOSYSTEMS RESEARCH,
FARMING SYSTEMS RESEARCH AND CROPPING SYSTEMS RESEARCH

Christopher J.N. Gibbs.

The purpose of this paper is to explore four areas of
current research into aaricultural systems in Asia in order to
identify their similarities and differences and to promote
discussion of how th:ze research areas complement each other. The
reas-»n for making this exploration is based on the belizf that:
(1) all four areas of research show considerable parallelism in
their approaches and findings; (2) all represent serious efforts
to discover new knowledge about technologies for use directly
or indirectly by Asian farm households; and (3) active participants
-n all four arsas have contributions to make to, and lessons to
learn from, each other.

In order to promote discussion this »aper will be brief,
and in order to be brief the paper will draw only a sketch of
four very extensive research efforts. For these reasons it will
be possible to find exceptions to many of the generalizations
that are made here. However, the aim of the paper is to highlight
the principal characteristics of different approaches to agricul-

tural systems research, each valid but possessing different strengths.

Problem identification

'Inquiry starts when something is unsatisfactory... what

one has at the beaining of inguiry :s merely the prcblem. (Northrop
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1947, put what 1s wnsatisfactory? Wwhat is the naturc of the
problem? Northrop iq:-nfifies three principal types of research
problem: (1! guesticns of loTical conesistency which can be
answerad by working out the lojgical consequences of a given set
of assumptions; (2) auesstions of “act which reguire the formula-
tion of a theorv and testing with empirical evidence; and (3)
questions of value which address what ought to be rather “han wha:
is. 1If we can classifv problems into basic types we still need
to understand how a problem 18 recognized, and among social
scientists four approaches t7 problem identificstion are recognized:
{1) a felt -2:d by a individual or group; (2) a gap between a goal
and achievement; (3! a significant deviation from an optimum
defined by theorv; and {4) an intellectual difficulty fel: bv a
researcher (Hildreth and Castle 1966).

The importance of this discussion to agricultural systems
rrsearch is that there are currently a: lcast four very active
sets of rescarchers attacking problems in very similar ways., whose
worx is distinct but highly complementarv. These sets are distinct
largely because of their discipbliinary backgrounds and because
they have chosen to difine their problems in different ways. f[wo
sats, working in human 2cology and agroecosystems research, have‘
bequn with an intellectual difficulty and are searching for a
new pody of theory, or combination of theories, to order and
explain very complzx phenomena. Two other sets, working in farming
systems research and cropping systems rasaarcn and cropping
‘systems receir.h, have begun with an existing body of theory but
the perception of an important gap between goals and achievemcnts.
However, despite their different origihs all four sets are working
in teams, emploving systems aporoaches to research on topics which

form part of an important hierarchy of agricultural systems.

Human Ecology

Phe term human ecology (HE, is used here to define a ressarch

perspective that helps describe and explain in very broad terms the
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behavior and irteractions of social syétems with e:osystems. HE
research emplovs a systems approach to understanding complex
human ecosvstems which can be rcopresented graphically as in Figure
1. The components of the ecrsystem and the social system are linkel
bv flows of eneravy matecials and information., The resulting
conceptual framecwork :s3sists man to understand the structure,
function and dynamic3 ¢f human interactions with ecosystems.
The common characteristic of studies emplovinc a human
ecological perspective is the concern with interactions between
the natural wor.d ana the social world. which Western thought
patterns normallv Ke:p :eparate !Rambo 1985).Natural scientists and social
scientists normally work apart but if we want to understand the disappea-
rance of tropicalrain forests or the destruction of coastal
fisheries, ve must bridge the gaps between groups of disciplines.
The systems model of HE provides a mechanism for linking didcipli-
nary specialists in teams around complex problems, at the same
time allowing individuals to pursue their own research in the
areas of their own competencc. HE permits and encourades
communication across disciplinary boundaries and has been applied
successfully in Asia.in human ecological studies of tropical

agroecosystems.

Agroecosystems Reosearch

Agroecosystems are ecosvstems with an agricultural purpose.
An ecosystem is the biosystem of a particular areé that inclu“es
botn the communities of plants and animals and the non-~living
components of the environment with which they interact such as
soil and water (Odum 1971). In an agroecosystem man has defined
the boundaries and the purpose of the zcosystem and regulates
the interaction within and between agroecosystems {(Conway 1985 .

Agroecosystems ;esearch describes and analyzes agroeco-
systems ineterms of their structure. function and dynamics (Rambo

and Sajise 1985). Structurally agroecosysiems ars complex
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Figure 1. A Systems Model of Human Ecology.
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exhiciting emergent vroperties, i.e., the whole is meora than the
sum of the parts. TFunctional emergent »roperties of special
significance for applied research ar- productivity, stability, and
sustainability. Productivity refers to the level of output of

a gystem, stabilitv refers the capacity for minimizing short-term
variations in output. and sustainability refers to the ability

to withstand rep2atel stress or major perturbation over the long-
term ‘Conway 1985}, Zuploying an HE nerspective, agroecosystems
are seen to function through exchanges of energy, materials and
information, and are dvpamic, changing their struecture and func-
tion over time. Amrpecosvstems research (AER) in Asia has tended
to focus on either bro._d revional topics, such as rain-fed agricul-
tural systems in Northeastern Thailand, or very specific topics,

such as the rice fi=ld represented graphically in Figure 2.

Farmling 3.sems Research

Farming systems research (FSR) analyzes 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, Norman
and Winch 1980). FSR priorities reflect a holistic view of the
farm as a socioceconomic and biophysical entity but research on
components of whole farm systems are also considered .to be
legitimate parts of FSR. Graphically a farm system can be
represented as in Figure 3. .

FSR addresses each of the farm's enterprises, their inter-
relationships and relationships to the farm enviromment {(Zandstra,
Price, Litsinger and Morris 1981}, FS? analyzes the farm in
terms of both production and consumption but focuses on efficient
utilization of the factors of production under the contfol of
the farm household to achieve the farm household's goals. These
goals may be expressed either in terms of subsistence, the
productié% of a margin of safety beyond subsistence, production of

an agricultural swrplus, or in terms -of profit maximization (Day
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Figure 2.A Syst-ms Model of Ricefield Agroecosystem.
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and Singh 1977). At the same time, FSR is an effective mechanism
for communicating the needs and constraints of small-scale farmers .

to agricultural reseéarchers.

Cropping Systems Resgearch

Cropping systems research (CSR) is a subset of farming
systems research designed to increase food production through the
introduction of additicénal crops or improved management practices
into existing crop production systems (Zandstra 1982). Like FSR,
C3R requires a systems aporoach put CSR is typically disciplinary
and commodity-oriented with emphasis on increasing the annual
output of food per hectare by increasing yields per crop and crops
per year, and by improving cropping patterns. CSR has recognized
the importance of multiple cropping in developing country farming
systems and has focused on the problem of fitting croﬁs together -
in space or time often in response to farm labor or soil moisture .
constraints. CSR seeks to modify either the characteristics of ‘
the crop, such as time to maturity or disease resistance, or the
characteristics o7 the crop environment, through spacing, tillage
irrigation or other practices.

The design of CSR is based on recognition of both the
socioeconomic environment of th: farmer and the physical biologicaf
characteristi-s ¢f farmers* fields. CSR incorporates important
elements of on-farm testing of innovations and tends to emphasize
crop management and the environment at a particular site. However,
environmental factors in CSR may be defined relatively broadly
to inciude physical resources, economic resources, and socioeconoriic
conditions affecting the farm household. A systems model of CSR

is provided in Figure 4,

Relationships between Research Approaches

If we consid~r -imultanesusly the four research approaches
outlined above and compare their principal characteristics, as in
Figure 5, it is possible to identify numerous similarities. Combi-

ing these characteristics with the descriptions of the research
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Figure 3.A Systems Model of a Nepalese Hill Farming System.
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Figure 4.A Systems Model of a Cropping System.
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Figure 5. The Principal Characteristics of Four Approaches to Agricultural System
L)
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.Figure 5. (Cont'd) .
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Figure 5. (Cont'd)
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approaches creates the possibility of an hierarchical relation-
ship between HE, AER, FSR and CSR that can be represented graphi-
cally as in Figure 6. HE, FSR and CSR all represeat research
approaches that attempt to link social phenomena and biophysical
phenomena functionally. As we move from HE to FSR to CSR the
cbiject of investigation becomes mucn more sharply defined both
spatially and temporally, the results sought become more specific
and more measurable, the research approach becomes more narrowly
disciplinary and reductionist, and research becomes more dnaly-
tical and less descriptive. Broad concerns for several significant
systems properties in HE and AER become narrower in FSR and CSR,
with growing emphasis on crop productivity per unit area and
per unit time. Concerns for stability and sustainability are not
lost completely but appear to be supp;essed operationally.
Because it is capable of being applied either broadly to
a major agroclimatic zone or épecifically to a farmer's field.
AER with its concern for productivity, stability.and sustain -~
3bility has been depicted to one side in Figure 6. However,
experience suggests that short-term gains in productivity have
become the major concern of FSR as it has evolved, and the major

emphasgis of CSR.

Conclusion

Agricultural systems research in Asia is being actively
pursued in a variety of centers in a variety of ways. Different
groups with different origins and concerns are engaged in research
at a number of levels. In analyzing these activities an observer
-could be led to stress their differences and the benefits of
diversity, or to highlight their similarities and potential
complementarity. For several reasons, my conclusion is that
there is much to be gained from cowparative exchange both within

and between the groups practicing HE, AER, FSR and CSR.
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{1) Human Ecology and Agroeccosystems Research. In HE and

AER small groups of scientists, led by social scientists and
ecologists, are searching for a new body of theory to éxplain
very complex social and ecological phenomena. Human ecological
approaches to agroecosyvstems research emphasise ecosystem produc-
tivity, stability and sustainability and the sccial consequences
of ecosystem change. However, because of the breadth of these
objectives much of the research in Asia remains descriptive and
analysis has been minimal. As mechanisms for communication across
disciplines HE and AER have been very successful but unless the
volume and level of analysis undertaken increases significantly
in the near-term, HE and AER res2a.ch will fail to produce a body
of tested generaliza:ions capable of influencing policy-makers.
why is this a real danger? One part of the problem is
that HE and A®R involve difficult and creative work that reguires
time, resources, leadership and great scientific maturity on the
part of the research teams. Agroecosystems aré very complex: how
are tﬁe critical relationships tnat govern the behavior of a system
identified, disentangled and experimentazd with? Are these key
relationships, once understood, capable of manipulation as instru-
ments of policy? Unless HE and AER move quickly to develop a body
of generalizations about resource management issues of critical
importance to policy-makers, continued support for thes: activities
is likely to fall away (Romm, 1984)

(2) Farming Systems and Cropping Systems Research. In FSR

and CSR relatively large groups of researchers led by agricultural
economists and agronowists are applying known bodies cf theory to
complex problems of small farm development. FSR and CSR both
have their origins in an appreciation of social and ecological
interactions but as they have evolved emphasis has been placed
almost exclusively on system productivity in the short-term. By
applying known bodics of theory from farm management and the
agricultural sciences, very complex problems have been made

tractable. As a consequence FSR and CSR have moved ahead rapidly
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Figure 6. A Hierarchy of Agricultural Systems Approaches.
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but there are growing signs that these research approaches are
spreading more than they are deepening.

. FSR and CSR have grown rapidly in part because they apply
recogniiable disciplinary tools and_iﬁ part because of a somewhat
_uneritical acceptance of a great range of activities under these
labals. 'SR and CSR are described as holistic and systematic
approaches to research but in practice much of the reseirch is
superficial, éommodity oriented and focused on what are believed
to be separable components of farming systems. Despite the appa-
rent :ecoghition of tiae farm household, FSR and CSR focus on farm
enterprises or the field, largely neglecting the social, cultural
and institutional setting of the farm. It is assumed in much of
FSR and CSR-that productivity gains in the field translate into
welfare gains-for the household, and that short-term increases
in prodﬁctivity per hectare per year are stable and sustainable
after only one or two years of testing. The only defense against
this being wrong seems to be rejection of recomﬁendations by
farmers themselves. However, because 'SR and CSR produce findings
that can be directly applied to critical agricultural policy
issues and are capable of being understood by decisicn-nakers in
terms of familiar paradigms, their spread‘and acceptance have
been very high.

(3) Bridging the Gap? There appears to be a considerable

" gap betw: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 all aimed at uner-
standing social interactions with ecosystems, and AER as an
approach that can be applied at any leval of this hierarchy. The
question is that of whether or not the gap between these approaches
can be brid@ed in practice? Can HE and -AER pfopositions be scien-
tifically =ected to produce generalizations of direct value o
~olicy-makers? Alternatively, can FSR and CSR methods be broadened
to take explicit account of ecosystem stability and sustainability

and the social consequenc:s of ecosystem change? Certainly the
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need for movement in these two mutually reinforcing directions is
apparent and should be supported for seversl reasons,

First, with respect to primary agricultural areas, including
the major hydraulic core areas of Asia, the success of 'Greaen
Revolution' technology has been enormous. However, the side-effects
of agricultural intensification, with very high levels of energy
use and management, have become very costly. Maintenance of high
levels of productivity will require even closer attention in the
future to aspects of agroecosystem stability and sustainability.
Similarly, rapidly rising real energy costs and balance of payments
difficulties are forcing Asiéns governments to look for dependable
farming syst:ms that eriploy a minimum of imported énergy factors
in production. ' .

Equally impbrtant, Asian agriculture is continuing to expand
and intensify on marginal lands in secondary agricultural regions.
In the rain-fed uhlands, hilly lands, on tidal swamplands and
elsewhere new agricuitural enterprises are being promoted with
an inadequate prior understanding of the prevailing socioceconomic
and ecological factors and their interactions. In these regions
the development of new and productive farming and cropping systam-~
is vital but unless they are dependable and environmentally stable
their success will be short-lived and costs will be felt beyond

the boundary of the farm or the field and into the future.
- For these reasons agricultural systems research must
continue to move ahead at a number of levels an! we must communi-
cate between levels in order to turn lessons learned into workable
solutions. However, for researchers on agricultural systems
problems there are important trade-offs to be made in choosing

the appropriate research approach. Does he or she want scope or
precision? Quick rasults or the long haul? Recognition and
reward within the conventional professional structure or outside?

Difficult Work entails tough choices but it is clear that a growing
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number of Asian scientists are prepared to look beyond the bounda-
ries of their chosen fields for lessons from their neighbor's

experience.
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