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A computer-assisted library search on "sociocultural factors in multiple cropping"produces no results. Even changing "multiple cropping" to "cropping systems"doesn't improve the yield. Yet, in fact, there is a large ameunt of literature inthe social sciences having to do with sociocultural factors in multiple cropping.In anthropology, one can find ethnographies of societies all over the world thatare engaged in multiple cropping. Some of the most interesting include studiesby Cameiro (1961), Conklin (1957), and Rappapoit (198) on slash-and-bumhorticulture in the tropics. One of the advantages of reading ethnugraphies ofpeoples in an area of interest to agricultural researchers is they not only providedescriptions of the farming systems, but attempt to provide a functional analysisof different aspects of the system. Usually, the ethnographer tries to get thefarmer's point of view as to why he or she makes certain decisions. 
There is another large body of literature in the behavioral scitnces that dealswith peasant cultures in many parts of the world. Peasants are usually consideredto be a differert population from slash-and-bum horticulhuralists, in that peasantsby definition ate part of a larger state and produce a surplus for market and aresubject to taxation by outsiders. While sociologists and anthropologists havepredominated in their descriptions of peasant societies, others such as the polit;calscientist Banfield (1958) have also provided valuable descriptions of peasant 
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6ocietv. The relatively small number of behavioral scientists working in this area 
in this century has led them to spread out to many different areas of the world 
in order to record indigenous cultures before they have been radically altered by 
contact with the rest of the world. One unfortunate side effect of this tendencyis that we do not have many cases where we have either continuous observation 
and recording or repeated revisits to the same village. Exceptions to this rule 
are Foster's (1967) work in Tzintzuntzan in Mexico, and Robert Redfield (1930)
and his student Oscar L.ewis (1960) who studied Tepoztlan in Mexico some years
apart and provided very different interpretations of the village, 

One of the key differences between behavioral sciences and physical sci-
ences lies in the inability of br-havioral scientists to keep any type of controlled 
experiments with people going over a considerable period of time. Therefore, 
we will never be able to produce a social science equivalent of the Rothamsted 
Experimental Station (1981) experiments in England where, every year since 
1843. wheat (Triticun sp.) has been sewn and harvested on all or part of the 
same field. Their continuous evaluation of organic vs. inorganic fertilization and 
other treatments simply has no parallel in social science. Perhaps the mostimportant pioneer work in multiple cropping where we have good descriptive 
accounts as well as photographs is that contained in F. H. King. Fernersof 
Fort" Centuries (1911). King toured China, Manchuria, Korea. and Japan in
1908 and recorded his observations on multiple cropping at that time. Apparently,
this book is ancestrai to all modern multiple cropping It would beresearch. 

fascinating if a team consisting of an agronomist and a 
social scientist were to 
retrace King's journey and bring his descriptions up to date. 


Most of the early collaboration between behavioral 
 scientists and agricul-
turalists was achieved through the extension services of various countries. Since
the extension services were focused mainly on monocrop agriculture, there was 
little if anv impact of this collaboration on multiple cropping work. After World 
War II. there was a considerable movement to integrate both cropping research 
and the work of social scientists interested in cultural change through what was 
then called the community development programs, particularly in the 1950s and 
1960s. Systematic research in multiple cropping was started at the International 
Rice Research Institute (IRRI) in the 1960s and has subsequently spread to some 
ot the other international center such as Centro Agron6mico Tropical de In-
vestigacidn N Ensefianza (CATIE) and some of those in the Consultative Groupin International Agricultural Research (CGIAR) network. By the 1970s, some 
national research orgarizations such as ICTA in Guatemala had also moved in 
this direction. 

Once multiple cropping research was moved from the experiment stations 
to farmers' fields, social 	scientists began to be incorporated into the research 
process. In sonic places, this emphasis has been dropped. and in others has beenexpanded a a result of the successful collaboration betw een social scientists and 
agricultural scientists in these teams. For exampie. Hiidebrand's (1978) work at 
ICTA in Guatemala yielded a :,.irber of novel approaches to research withfarmers. inluding the sondeo. ajoint reconnaissance survey carried out by teams 
consisting of one agricultural scientist and one social scientist. Perhaps the most 

SOCIOCULTURAL FACTORS IN MULTIPLE CROPPING 

successful and consistent collaboration between social scientists and agricultural
scientists has been at the International Potato Center (CIP) in Peru, where Horton 
(1984) has recently summarized the impact of the social sciences on agricultural 
research. 

In addition to reports published at the various centers where multiple crop
ping research is going on, reports by social scientists can also be found in some 
of the newerjournals and newletters, suth as CultureandAgriculture, published
by the Department of Anthropology at the University of Arizona, and a new 
journal. MountainResearchand Development. Topics of special interest to social 
scientists are collected into editednow being volumes such as that by Barlett
(1980) on agricultural decision making. Other volumes such as those by Whyte
and Boynton (1983), Wagley (1974), and Moran (1981) pull tog,.ther the work
of both social scientists and agricultural scientists working on the same project 
or in !he same area. Similarly. there are a number of detailed accounts of some 
of the better-Lnown development programs such as Comilla, the Puebla Project,
and the Caqueza Project. 

BACKGROUND OF COLLABORATION BETWEEN SOCIAL 
I AND AGRICULTURAL SCIENTISTS 
I 
I 	 There appear to be two main forces responsible for the ilcorporation of social

scientists into agricultural development since the 1970s. The first of these is the
i 	 Foreign Assistance Act of 1974, variously known as "New Directions" or 

"Congressional Mandate." whi'ch requires the Agency for International Devel
opment (AID) to "conduct its programs as if poor people mattered." to paraphrase
E. F. 	 Schumaker (Steinburg, 1980-1981). AID is now required considerto
the effects of its programs on the lives of the people in the affected area. 
Social analyses are required of every project, and social science participation
in the Country Development Strategy Statement and Project Evaluation is
also built in. Apparently, by law, social scientists will have to be involved from 
the earliest planning stages of a project night through to evaluation. In the 
past, social scientists were frequently brought in to do a postmortem after 
everything had gone wrong with a project,. or at best to help write the final 
reports and recommendations that had already been decided by specialists in 
biological sciences. 

The second main thrust has been a Rockefeller Foundation postdoctoral
research program in agricultural and rural development for the social sciences. 
also started in 1974. After completing their program, some of these fellows have 
accepted employment at the CGIAR centers but few, if any, are in core staff 

I positions which are permanently funded. 

DIFFICULTIES OF COLLABORATION BETWEEN SOCIAL 
AND AGRICULTURAL SCIENCES 

At first blush, it would appear that all sciences shoutd be able to collaborate 
easily with one another since they are all concerned with the same two basic 
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sorts of questions. The first of these could be called static analysis, having to 

do with issues of structure and function. That is, all sciences are concerned with 
explaining the relationship between different parts of a system, and all are 
concerned with cxplaining how any given part contributes to the maintenance 
of the system. The second question has to do with dynamic analysis, or how 
systems or phenomena change over time. However, in the real world multidis-
ciplinary research teams have a great deal of trouble starting with the most basic 
problem of defining the role and purpose of the team. 

en such apparently simple goals as increasing productivity can have many 
Cs osteta-ws oices routvt e nto ad hsi

usually readily attainable by lavishing more labor on small plots of land. Although
economists may argue that it pays to increase the amount of labor until the 
marginal product falls to zero, most people don't want to earn zero wages for 
their efforts. On the other hand, W. Arthur Lewis (1977) argued that none of 
the industrialized countries achieved industrialization without a prior increase in 
productivity in agriculture. He pointed out that human productivity in agriculture 
must increase in order to raise the real wages of farmers and thereby provide a 
market for the products of industry. Should, therefore, the research team be 
concerned with increasing the productivity of labor? If so, should vxebe trying 
to raise the productivity of labor only on a particular crop for a particular season 
throughout the year? If the latter is the case, then we would have to consider 

not only off-farm labor, but modifications ii the production system that would 
smooth out the peaks and valleys of labor demand on the farm to enable family 
members to optimize their productivity over the full agricultural cycle. 

In the past, most commodity programs have emphasized increasing the 
productivity per acre of that commodity. Clearly, in multiple cropping research, 
one is constantly thinking of the productivity of the total system and not of a 
single commodity. But even when the systematic approach is taken, are we still 
to be mainiy concerned with produczivity either measured in terms of land or
labor, or should we also be thinking about the profitability of the system? At a 
time of sharply rising input prices arn relatively constant product prices, there 
should be a search for systems of production that use less in the way of purchased 
inputs in order to improve profitability, even if production declines. Harwood 
and Banta (1974) called this "substitutive technology" and argued that it would 
be appropriate for small farmers who could not afford the cash outlays required 
to adopt high technology, 

Beyond the problem of defining the general goals of the research program, 
we find that team ideas as to how to best realize these goals will be at least as 
varied as the number of disciplines represented on the team. Disciplinary training 
sharpens the sensitivities of its members to the existence of certain problemsand possibly supplies blinders that makes it difficult to recognize other problems. 

A weed specialist visiting a farm sees weeds and thinks of ways to control them,
whereas a plant breeder thinks in terms of genetic improvements that can be 
made in tne crop of his or her specialty. Social scientists, on the other hand. 
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have a much wider and less specific area of focus, and are inclined to see more 

problems than other members of the team really want to hear about. Moreover, 
the most intractible of these problems frequently are in the areas of social in
stitutions, where a research team has little or no influence. Quantitatively oriented 
scientists are particularly frustrated when many of the most serious problems 
prove difficult, if not impossible, to quantify in terms of their existing models 
or computer programs. Scientists used to having tight control over experimentalpgpprocedures find it difficult to deal with all of the factors that affect a farmer'sdecisions with respect to technology. Similarly, the considerations a farmer has 
to keep in mind with respect to all of his or her various crops and animals are 
far more numerous than the considerations occupying the mind of a maize (Zeaa y s t who i s ccuping o n of avaiae ta 
mays L.) specialist who is accustomed to thinking only of the variables that 
affect the physical production of one crop of interest. 

Economists were the first of the social scientists to be fitted into multidis
ciplinary agricultural teams, probably because of their quantitative orientation 
and ability to provide useful techniques of analysis which incorporated both the 
physical and the economic factors. Hildebrand (1977) summarized the dilemma 
as follows: 

The problem stems from having most top level technology generators' who are 
agriculturally trained and product'-orient:d. working on experiment stations or other 

highly controlled conditions where they consider only a limited number of variables;most of the "trnsfer-mechanism generators', who are trained in the social sciences are not 'cause' but product oriented, struggling with the vast quantity of variables 
which condition acceptance or rejection of the technology at the farm level: and 
"goal'-criented agricultural economists in the middle complaining that the agricul
tural scientists do not consider enough of the variables in their work. but ignoring 
the pleas of the social scientists that including just the quantifiable variables is not 
sufficient either. 

Once the goals of the multiple cropping team have been adequately defined, 
new problems of research methodology immediately appear. CGIAR, which now 
has 13 widely scattered research stations, has organized most of us work on a 
commodity (crop or animal) program basis. Focusing the work of many disci
plines on the problems of a particular crop or animal has found increasing 
acceptance in agricultLral research both at the international level and in national 
agricultural research programs. The model is a direct outgrowth of its successful 
application in the Rockefeller Foundation program on maize and wheat in Mexico 
where both the International Center for the Improvement of Maize and Wheat 
and the National Institute for Agricultural Research continue this emphasis today. 
Much of the success of the so-called green revolution is traceable to this con
centration of effort on a particular ccnmodity. No doubt the methodology will
continue to be of great value for the study of certain kinds of problems. However, 
the strategy is based on fairly traditional reductionist thinking, which seeks to
limit the variables under consideration to as few as possible, and to those most 

amenable to control by the various disciplines involved. The procedure requires 
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identification of one or more limiting factors which, at a given point in timc-, 

are preventing productivity increases. As one limiting factor is overcome, another 

is identified, and the research proceeds in an orderly, linear fashion. The re-

markable advances in wheat and rice breeding in recent years indicate that the 

tool is indeed powerful. 


However, those teams that are now beginning to focus on multiple cropping 

research are finding the model not to be transferable to their concerns. Work onwhole-farmessary 
typwhich-ather thn rein olicarytaikn e co oy stem tietype which, rather than proceeding linear y takes account of positive and negative
feedback and multiple causation, and represents a very different way of thinkingabout agricltural production. One of the most serious problems of any multi-
disciplinary team is trying to get everybody on the team thinking in terms of the 
entire system, and not just the components they are used to dealing with. Econ-
omists have proven themselves useful in both kinds of research effort, but I 
suspect that interest by sociologists and anthropologists in national and inter-
ntional centers will be focused more on whole-farm systems programs. Never-
theless, the International Potato Center has recently reported on cases where 
consultations between potato storage specialists and anthropologists led to radical 
changes in the definition of technical problems. Similar stories have been comingoftechnialcut ofRRsine itaired anroolsSimstos hfarmerst osuperior 


Agronomists have always recognized the need crop
to adapt general rec-

omrzmndations to such local 
 conditions as variations in soil conditions, slope,

and distribution of rainfall. They have 
not always recognized the simplifying

and homogenizing effects of tractor-based technology on farming systems. Large-

scale production 
 for the market leads to specialization in onecommodities. or at best a few 

By way of contrast, small famnis in the Third World are Bgenierallv not 
mechanized, are not exclusively oriented to the market, and therefore grow many 
commodities in multiple cropping combinations throughout the year. Their systems are complicated from an agronomic poim of view, and the constraints 
affecting farmers' decisions are not simply removed. For example, when most 
of the work is done by the farm family without mechanical help. the nwnber, 
age. and sex composition of the family is a crucial limiting factor which changes 
slowly through time, necessitating periodic adjustments in ihe farmingsystem.

L i 
decide to double or halve the acreage in maize without changes in the labor 
forcethat 
has to deal with a more complex set of trade-offs when considering chanes inthe farming system. Social scientists have made substantial contributions towardmembers 

understanding these systems (e.g., see Barlett. 1980: Roumasset et al.. 1979.) 
Another consequence of the commodity-based research organization is that 

the scientist's attention is focused on the plant itself and the problem in over-th itiscomig ostalestoprduciviyncrasin o tht plnt.Thu ossbletraining.
coming obstacles to increasing the productivity of that plant. Thus it is possible 
to have a very successful commodity program in terms of increasing genetic
capacity, breeding for resistance to pests or disease, and still have little or no 
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I effect on production in a given area because the plants developed simply do notI fit into the multiple cropping systems of small farmers. A very sophisticated
I maize breeding proram in Mexico for the past 40 years has had very little impact 

on the small-farm sector. On the otr t ,athe wheat proram was very similar 
I ontesalfr etr nteohrhntewe t ormwsvr iiain its basic strategies but was spectacularly successful, in large part becauseMexican wheat farmers were large-scale commercial farmers with all the nec

infrastructure support to take advantage of the new wheat. Similar cases 
of a lack of fit, or of a spectacular fit, have been noted in India and other parts
of the Far East. 

The multiple cropping approach, on the other hand, requires that problemsbe defined in terms of a whole production system and not simply one crop.
I Moreover it requires realistic attention to constraints on labor, financial resources, 

input availability, markets, and problems of this ort which are not considered 
in traditional experiment station work. Indeed one of the most vexing aspectsI of multiple cropping research on the farm is the lack of control by either theI farmer or the researcher over crucial variables that limit production.

One of the first requests that the social scientist is likely to et from an 
O 

agricultural research team is to get out to villages and find outthe what the 
are doing and why they are doing it.technological packages de',eloped Scientists want to know why theover the past few decades have no: 

been acceptable to small farmers. If the economic benefits of the technological
package have also been proven to the scientist's satisfaction, why are the farmers 
not adopting the recommended technology? This is certainly a legitimate rquest.
and it would be easy for the social scientist to become isolated from the rest of 
the team and occupy all

studies of the impact of outside institutions, 


t of the time doing field studies of this sort, as well as 
such as credit agencies. input supp!iers, and marketing organizations, on farmers' decisions. In many cases. this 

could well be the major contribution of the behavioral scientist. However, the 

danger of succumbing to this temptation is that the social scientist would probably 
not have very much impact on the decisions made by the rest of the team. It is
essential that multidisciplinarydisciplines, teams consist not only of fpecialists in variousbut that each member of the team perform as a multidisciplinary 
person. with primar responsibility in one particular area, but with rights and 

-

obligations to paricipate in the disciplines of others. 
 If this does not happen,
the team will not develop the esprit de corps and loyalty to the team objectivest i m 

is required. Hildebrand (1977) has found it most useful to send an aronomist 
and social scientist out together to interview farmers. This ensures not only thatof different diciplines are getting the same informationbut also that questions relevant to each discipline get asked. om farmers,Moreover. no team 
is going to include all possible specialities within agricultural research, so various 
ma 
tra For example.Frexm.noe none oof thethe internationaliniona ners has ty pecialcenters has poultry specialists 
on its staff, yet small farmers all over the world raise poultry as an integral part 
of their farm operations. 

Since World War 11, behavioral scientists have been involved in programs 
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of culture change and development, with one of their main tasks being theidentification of cultural constraints that hinder change. At times, they have beenjustly accused of showing how all sorts of exotic behaviors were functional ina particula society. Ths kind of emphasis led to a long list of possible constraints 
with which change agents must deal. Some anthropologists have argued that inmany cases a culture should not be tampered with at all for fear that changing
cultural traits in one area might lead to the disruption of functional linkagei thatwould bring on a total social collapse. 

Rather than present a list of individual cultural factors that should be takeninto account in attempting to bring about agricultural development (Foster, 1973),
we may simply group them into three major categories in order to examine the
kinds of problems these present to the change agent. Since our final goal involves
changing human behavior, our immediate task must be to ask the question, "Howdo we explain human behavior?" 

PSYCHOLOGICAL FACTORS 

The study of diffusion of culture traits has always beensocial sciences. Similarly, this discipline has given a great deal of attention toa favorite topic of thes 

the processes of invention and innovation in general. Barnett (1953) presents athorough synthesis of this research. What are the conditions that favor adoptionof new 	technology from other areas, or the 	development of new technology
within a given culture (Rogers and Shoemaker, 1971)? Many researchers havesought 	the explanation of human behavior by looking to the 	internal states ofthe individual, viewing behavior as a function of attitudes, values, beliefs, andknowledge. This being the case, if behavioral change were to take place, changes 
would have to be sought in these mental states.This was the approach of many social scientists during the community 
development phase of international development in the 1950s. It has always been Ethe strategy of missionaries and other agents of change who find themselves inECOLOGICAL AND ENVIRONMENTALrather powerless position. The general assumption is that. since people are not 	 FACTORS 
doing those things that lead to optimal rates of development, and since they act 
according to their state of knowledge, attitudes, beliefs, values. etc., these 
psychological or mental factors must be changed first in order to change behavior.The appeal of this strategy to relatively powerless change agents lies in itsrational 	approach to individuals and groups and the fact that it does not require 
instiutional prch tindiviualeard ropsob a the tf .institutional change. It appeared reasonable at the timetht it dou inotvet we found in 

e
the 

massive community development program that it was not very effective. Later,
psychologist David McClelland (1961j sought to explain differences in rateso 
development interms of the amount of need-achievement which had been in-
culcated into individuals as small children. This approach also was found to have 
rather hopeless policy conclusions and has been largely abandoned. We nowsusnect that the reason it did not work is that people's behavior is in fact normally
quite rational, given the circumstances of their lives. New behaviors that lack
he institutional and environmental supports to make them pay off will not be 
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adopted,led some behavioral scientists to concentrate their attention inother areas.
 or if adopted will not persist for lack of support. This realization has 

INSTITUTIONAL CONSTRAINTS
 

I The assumption here is that behavior is rewarded or punished by a system of
incentives built into the basic institutions of the society. If behavior does notlead to optimal development, it must 	be because the institutional structure en
courages less than optimal behaviors. This realization led to the institutionbuilding phase in developmert work. Sometimes, it may be that a simple restructuring of the price system is all that is needed to reward newly desired
practices and/or to punish old practices. Other approaches require a massive
overhauling of virtually all of the social institutions impinging on farmers' behavior (Mosher, 1969). -his approach is more attuned to behavioral psychology, 
whereas the emphasis on internal states elaborated above is associated with thepsychodynamic theories of psychology. The principal problems of trying to 
pursue the behavioral approach derive from the outsider's lack of power to change! 	 thiniuioshtsaptebhvorofamr.Mroesnctesrcuethe institutions that shape the behaviors of farmers./vMoreover, since the structureof advantage has built up 'vinning groups who have been able to rise to the top 
and stay there, vested interests are normally arrayed against changes that wouldjeopardize their favored position. Although this is sometimes interpreted as theinherent conservatism of Third World societies, except under extreme circum
stances, life under the present institutional structure is predictable and the rewards are reasonably certain. Most people have some hope of being able to achieve
satisfactorily within the system and therefore are not ordinarily inclined towardrevolutionary change. If most behavior makes sense most of the time, we must 

j 	 look at some other factors that may explain why people do what they do. 

Marvin 	Harris (1979) calls this strategy "cultural materialism," and argues for
focusing attention first on basic infrastructural variables such as climate, resource 
base, and population characteristics. Theorists using this approach also include 
technology as part of the basic infrastructure as technology shapes the institutionals oi 	 structure of the society. Harris argues that in order to understand the constraints 
on development, one must look first at the infrastructural level since, "It's agood bet that these constraints are passed on to the structural and superstructural
components."
 

All three of these strateis have som validit and are therefore useful.
 
Many of our past failures are due to our tendency to quickly identify one or a
few components in a problem and to seek a solution based on dealing with those 
particular components, while simply assuming away the relevance of other vari

' ables, or assuming that factors required in the other two strategies are in place,when in fact they are not. For example. we might recommend a new practice,
includincg, a particular seed variet plus cultivation practices while overlooking 
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the absence of the necessary institutional structure to deliver the inputs and creditneeded to apply that particular technology. Or, we might ignore tastes and othermarket considerations that might affect the adoption of new varieties. 
We have found that little can be assumed to be in place, and that we have

failed regularly in the Third World whenever we allow ourselves the luxury ofthe unconscious assumption that the requisite institutions function there as theydo in the United States. For example, an extension agent may feel that the
physical conditons warrant specific soil conservation practices, or a particularcropping pattern or technology, and make recommendations accordingly. But 
such things as land ownership patterns, tenancy conditions, lack of credit, mar-kets, and other necessary institutional supports may be lacking to the point where
such advice is useless. Therefore, we may assume, with Schultz (1964), that
farmers usually make efficient use of the combination of resources that are
available to them in the institutional climate in which they operate. To make sense of farmer behavior we need to be much more specific as to how these
environmental, institutional, and psychological variables shape their decisions 
on how to manage their farms. 

It is not surprising that people from different ,'isciplines would have dif-ficulty in communicating with one another, nor is it surprising that their priorities 
may differ considerably. It may be surprising to some. however, to learn that 
F:-ople within the same discipline frequently differ markedly in their approachto any given problem. Pablo Gonzalez Casanova (cited by Kahl. 1976) has madethe claim that. generally speaking, quantitatively oriented sociologists tend to
be conservative in their outlook, whereas qualitatively oriented sociologists tend
to be more radical. This seems to fit with the experience of many American
sociologists in Latin America where the North Americans find themselves outof tune with Latin American sociologists who are more qualitatively and his-
torically oriented. 


The new technological advances represented by the term "green revolution" 

were presented to the public as "scale-neutral." 
 That is. since the technology
consisted of new genetic material plus chemical inputs, but did not require
mechanization on any particular scale, it was argued that it was scale-neutral 
and would be just as useful for small farmers as for large farmers. In practice.of course, it didn't work out that way. As is normally the case. those farmers
with the most land, machinery, capital, and knowledge were those best able to 
take advantage of the new technology. Moreover, in many areas, farmers whou,cd to rent their iand out to small faimers found that it was economically worth
%hileto take over all of the production themselves. So scale-neutrality did not 

prove to be the boon for small farmers that it was hoped to be. Now, withmultiple cropping research to update many of the primitive small-scale systems
of production that have been around for thousands of 'ears, we do have a
possibility of a "scale-specific" technology for small farmers. To the extent that
the multiple cropping involves growing two or more plant species in the field 
at the same time. mechanization will be difficult at best. and small farmers using 
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hand tools and/or small cultivation machinery should not be at a disadvantagewhen compared to large farmers. 
Even if researchers recognized that the large farmers would be the first tobenefit from the new green revolution technology, it was hoped that the benefits

of this technology wouli "trickle down" to the smaller farmers. In retrospect,
we apparently had the wrong hydraulic metaphor. Rather than trickle down,
wealth and power seemed to move by "capillary action" in an upward direction.
As with most technological change, those who are in the best position to takeadvantage of innovation can increase the gap between themselves and iheir poorer
colleagues. 

Although in general multiple cropping research seems to be most adapted
to the small farm, there are some intriguing possibiiities of combining multiple
cropping technology on large commercial estates. Plucknett (1979) has pulled
together the evidence for cattle raising under coconut (Coco sp.) trees in thetropics. Presumably one could have a large coconut plantation with individual
workers having pastorage rights under the trees. Similarly, it has been known
for some time that in many areas where sugarcane (Saccharum spontaneun) is 
grown, it is possible to interplant maize right after the cane is cut in order totake off a crop of maize before the cane ratoons back. During the early 1970s,
technicians in the Peruvian ministry of agriculture carried out some experiments 
on 300 ha on large sugarcane plantations on the Peruvian coast. They reportedgetting a I.it crop of "free" maize per hectare with no influence on sugar yields.The fertilizer and crop protection chemicals applied to the sugarcane also ben
efitted the maize. They were not interested, however, in allowing plantation
workers to enjoy private interplanting rights on the cooperative cane fields, as
the military government of the time did not favor individual initiative. Similarly,
in countries where sugarcane plantations are in the hands of large private com
panies or individuals, these landowners see intercropping rights by labor as a
dangerous first step toward land reform. Some multiple cropping techniques,
such as those mentioned above, may be technically possible and are certainly
desirable from the point of view of farm labor, but they may be politically
inconvenient from both the left and right ends of the political spectrum. 

ROLE OF SOCIAL SCIENCE INFUTURE 
MULTIPLE CROPPING RESEARCH 

There are a number of works published in recent years that detail specific con
tributions to be made by social scientists in working with small farmers in the
Third World that apply directly to any fature research on multiple cropping.
Shaner et al. (19S2) provide a condensed list of information factors affecting
small farmers that need to be investigated. Some of the topics fall clearly within
the traditional int.: csts of economists, whereas others are of economic importance
but are not necess: ily investigated only by economists. In any multiple cropping
system we would have to know what commodities are traded in the market and 
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farm units for one or a few of the descendants? In cases where a father or mother 
holds title to all lands up to the time of death, does he or she also try to retainallauthority with respect to the farming operations? 


Social classes are frequently delineated partly on the basis of land ownership.
but education and nonfarm occupations also play a large part in the layering of 
rural society. Wealth differences, as well as power differences, are important
determinants of access to credit and inputs, and therefore must be thoroughly 
understood.


Whyte and Boynton (1983) stress the need to study formal organizations, 
At the local level, local government and particularly any organization, such as 
a cooperative, which deals directly with agriculture should be thoroughly in-
vestigated not only to understand the capabilities it may have in promoting a 
research project, but also to see if it constitutes an obstacle to research and 
development activities in an area. The role of the ministry of agriculture in 
general and its extension services in particular, requires some study. In some 
areas extension agents have proven to be effective in the provision of credit and 
inputs, whereas in other areas they may be regarded as completely useless by
local farmers. 

In order to understand the present land tenure system and the farming system.it is necessary to see present practices and conditions in historical context. We 
cannot understand "what is" without understanding the process of how it came 
into being. Even if the data are only oral history from some of the older farmers 
in the area. it is extremely important to understand what changes have taken 
place over time as access to roads and markets have led to changes in the cropping
system. The present-day situation needs to be seen as part of acontinuous process
of change that is going on in agiven area. In areas where there has been a recent 
land reform or any substantial change in land ownership patterns. it is common 
to see ageneral evolutionary process in which farmers go first into crops to help
sustain themselves and pay debts, and later move more into livestock and tree 
crops as their accumulation of capital permits. 

Multiple cropping is often practiced on slopes that are too steep for large-
scale cultivation with machinery. Where minor differences in altitude provide
significant differences in microclimates, it is common for farmers to try to have 
plots at varying altitudes, which help to safeguard against losses due to climate 
in one area and provide a more varied calendar of planting and harvesting dates, 
ttereby spreading family labor and permitting a wider association of crops (Mayer.
1979). 

A survey research team with behavioral scientists could be used in a variety
of ways. For example. periodic small-scale surveys could be taken to monitor 
the reaction of farmers to the research and extension efforts of the multiple
cropping research program. Similarly, sometime after the conclusion of any
experimental intervention, a survey would help to evaluate the impact of the 
research program. 

Before beginning active experimentatiiifi farmers' fields, it might be well 
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to conduct a series of small group meetings with farmers and their spouses to 
get their reactions to the research plans. Researchers would be expected to spellout in considerable detail what they plan to do and what results they hope for. 
An economic analysis of those results inrelationship to costs should be presented
 
even though at this stage it is understood by all that it is clearly hypothetical.
The reaction of farmers and their families to these various alternatives could be 
assessed with a view to choosing to begin with those alternatives that appear 
most feasible and most important to the farme-s. As a result of these meetings,the team will know which of to proposed :nnovations are of interest and the 
reasons for that interest. Farmers expressing most interest in particular experi
ments will in all probability be the cooperators who will want to see those 
experiments done on their fields. From the team point of view, time and resources 
will not be wasted on trials that are of no interest to the local farmers. In this 
kind of experimental design, rather than carrying out a matrix type experiment 
on experiment fields, the selection of experiments is done at the mental level 
through joint farmer-researcher discussion. 

FUTURE DILEMMAS IN MULTIPLE CROPPING RESEARCH 

Multiple cropping research has been complicated from the outset, and appear.to grow more complicated with each new step toward realism. The tremendous 
potential of multiple cropping was demonstrated conclusively on the fields of 
IRRI (Streeter, 1972). The emphasis there was in finding the right combinations 
of crops that would yield well and produce a reasonably well-balanced diet. No 
attempt was made to measure the costs of production under this system either 
in labor or monetary terms. When the research was subsequently moved off theexperimental fields and onto farmers' fields, new methodologies had to be in
vented to cope with farmer-managed experiments (Harwood, 1979). Under these 
circumstances, not only did researcheis have to consider the interests of the 
farmer, but also the real limitations in terms of labor and capital that could be 
invested in the experimental program.

The next logical step in achieving the maximum realism in multiple cropping
research would be to move toward some form of complete experimental farm. 
I have heard agronomists talk about this possibility for many years, but at this 
point I don't know of any cases where it has been carried out. One design
involved an agronomist who intended- to retire to the tropics, buy a small farm,
and hire a farm family to manage it with a view to optimizing production. A 
second version by another agronomist involved establishing one or more exper
imental farms each with its own family within the confines of one of the CGIAR 
stations in the tropics. This idea presented the opportunity of optimal access by
the research staff but a rather unsatisfactory life for the farm families who would 
be living in a "zoo" rather than in a village. Other possibilities would include 
purchasing a small farm near a research station and renting it at zero or nominal 
rent to a young farmer on the condition that he or she keep accurate records of 
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all operations. Other variations this theme include havingon a cooperative or 

the extension service own the land. As agricultural research moves further from
the tightly controlled manipulation of a relatively few experimental variables in 

the laboratory or on the experimental field toward the more realistic conditions

of small farmers in the Third World, the question comes up, "Where do we

stop?" Is there a point beyond which agricultural researcners can 
and should saynw u totheextnsiniztio
thatit sn srvie o fa merorg s o so e oherBarlett,that it is now up to the extension servicefarm? or farmer organizations or some othergroup to take over? To what extent is this experimental farm also a demonstration 

Moving beyond the individual farm level to that of the local farmer organ-

ization or cooperative, should we be content with an assessment of the problems 

faced by these organizations, or should we, as Whyte and Boynton (1983) argue,
get actively involved in finding ways to make these organizations more effective 

in promoting agricultural development in their spheres of influence? As we move
up the line toward the national structure, we 
face the same kinds of dilemmas. 

Should we simply recognize an inadequate extension service when we see it and 

avoid it. or should we 
be trying to find ways to improve its performance?

McDermott (1982) has argued that we need to look at various governmental
and market structures in order to find blockages to development. Should wve 

merely identify these blockages
merely~ in ouru reports rsol we to find~~~idniyteebokgsieot or should be tring,,eb ,n ofnways to improve the functioning of these various institutions? If we choose to 

do the latter we will necessarily wind up paying some attention to national policy
and planning efforts. This is not to say that each multiple cropping 
 researchteam should have a representative in the capital city trying to infiltrate the highest
policy and planning groups. However, major research institutions could benefit 

by having detailed knowledge of,and contact with, 
 these agencies in the hopes
of influencing them as new policy is put into effect. 


There is a considerable body of research indicating 
 that the principal con-

straints limiting agricultural production in the Third World are those of a social,

political, and economic nature. Biological research will not remove those con-
straints. As long as these constraints are operating, the biological potential of 
multiple cropping research will be severely limited.that planners have Amon (1981) points outalways had the dilemma of choosing policies somewhere 
between two extremes. extremeAt one the goal is economic efficiency, andlimited resources are invested in those sectors of agriculture that are already
commercialized, mechanized, and best able to take advantage of the resources. 
At the other extreme is a goal of increasing equity, which would argue forfocusing on small farmers. assuming that the large commerical farmers can look
after themselves. The evidence from multiple cropping research to date suggests 
that the most efficient farmers, as measured by productivity per hectare. arethose practicing multiple cropping on small-scale fa.ms. This being the case. it 
could be argued that efficiency in the use of land resources as well as greater
social equity could be best served by focusing more rational attention on the 
snmall-farm sector in agriculture. Proving this point through intellectual debate 
does little to win power struggles (or change priorities) at the national level. 
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