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1. INTRODUCTION AND SUMMARY

In the first decades of the green revolution a raging debate took place, in
which the social sciences in particular, emphasized the bitter harvests and
perverse developments that could occur, in part, from the new high yielding
varietics developed at the international rescarch stations (Feder, 1983).

It cannot be denied that the new high yielding varietics at least in the
beginning and in certain countries created a more skewed income distribution
between rich and poor farmers and between regions with favourable and
unfavourable production conditions. On the other hand, the spectre of large
scale famines expected over longer periods, did not emerge in Asia as it is now
emerging in Africa. This does not mean that the present availability of food in
Asia guarantees the disappearance of hunger among the poor. Far from it
However, food must first be produced in sufficient quantities before one can
start distributing it fairly, albeit the way food is produced has its effects on its
distribution. Both aspects therefore have to be considered in conjunction.

It should also be realized, that in the mandate of the international research
stations, the emphasis has shifted from maximal production to production with
less risks, which will favour poorer farmers. Attention is also now shifted to
areas where the production environment is more hostile. Recently sustainability
has become an important issue in agricultural rescarch policy. The main argu-
ment hereafter, is not whether research stations should not do their utmost to
develop new technigues and varieties that will increase agricultural production
in the developing countries, but that they should be aware of the consequences
that the introduction of new varicties and techniques are likely to have in
specific situations. Until now research stations often failed to indicate the
possible social and economic consequences that their findings might have on
the various categories of agricultural producers. In the case of the International
Rice Research Institute (IRRI), their on-farm cropping system research was
more an effort to prove that their new findings were applicable, than to assess
the effects of their introduction into rural society. This could be cxplained
partly by the fact that there were, at that time, no social scientists (sociologists
and cultural anthropologists) fully employed.

It is against this background that, in 1981, the Directorate General for
International Cooperation of The Netherlands, asked the Department of Rural
Sociology of the Tropics at the Agricultural University, Wageningen, to start a
research project on the potential role that the social scientist could play in
agricultural research stations (SILO, Sociologische Inbreng in Landbouwkundig
Onderzock). A decision was made to start the reseach programme in two
different locations and two different kinds of agricultural research institutes.
One of the locations, from 1981 to 1985, was a regional research station in the
Dominican Republic, Centro de Desarollo Agropecuario, Zona Norte (CEN-



DA). The other location, from 1982 to 1986, was in the Philippines in the
International Rice Research Institute (IRRI).

The underlying assumption for this decision, considering the great variety in
social circumstances, was that the likely role for the social scientist in interna-
tional research stations, would be to develop adaptive rescarch methodologies
and introduce sociological variables into the agricultural research process, and
to develop methodologies for assessing the social consequences of new technol-
ogies in a given social environment. The role of the sociologist in national and
regional stations would be, among others, to make actbal assessments of the
social impact of these new varieties and techniques and function as a inter-
mediary between cultivator and rescarcher.

Terminology used:

- The term sociologist is used in a broad sense and includes anthropologists.
We employ the terms interchangeably with social scientists and are aware of
the fact that economists, agronomists and political scientists use methods from
which we have drawn freely. The borderline between agro-sociology and social
agronomy is long and vague. Much of our work could indeed be called social
agronomy (the discipline which describes, analyzes and preditcs socio-cultural
phenomena in crop-cultivation) (Van Dusscldorp & Box, 1990).

- The term cultivator is chosen to focus on all those who are engaged in crop
cultivation, including farmers and labourers, women and men, rural and urban
producers. We understand a crop to be a product of a plant or animal species,
which is considered to be useful. Cultivation usually includes domestication of
the species and the subsequent adaptation of its production to changing
ecological and socio-economic conditions (Box, 1988).

- Knowledge networks are the relatively stable patterns of communication and
interaction which are employed to exchange relevant information. The term
will be used interchangeably with 'knowledge systems’ even though we are
aware that differences in usage exist between the two (Box, 1989).

- Adaptive agricultural research is that type of applied research aimed at
explicity linking cultivator problems to technology development taking cultivator
conditions and local knowledge as its starting point.

The research proposal of 1981, indicated three main questions for which
answers had to be found.

The first was: Can sociology generate knowledge that can be used directly
for action leading to the development and introduction of new crops and
technologies, that will result in higher agricultural production, and that will, at
the same time, also benefit small farmers? We shall use the distinction between
knowledge for action and knowledge for understanding, first made by Scott &
Shore (1979). Knowledge for action is problem-oriented, applied in nature and
therefore of limited value to the solving of particular problems. We do not
prefer one type of knowledge over the other, in our methodologicat discussions
on the status of case studies and adaptive trials, for example, we found that the
requirements for 'understanding’ were paramount. Obviously these do not



apply when drawing up rccommendations for extension-campaigns, when
knowledge for action is called for.

The second question was what data have to be collected, and which metho-
dologies and theorics used, in order to provide the knowledge mentioned under
the first question.

The last question to be answered was, where should sociologists be placed
in the organizational and administrative framework of agricultural research
stations, in order to guarantee that they can work cfficiently and effectively. In
other words, to guarantee that the knowledge they produce is relevant, access-
ible, and intelligible to the various groups of potential uscrs such as small
farmers, agricultural scientists, extension agents and policy makers.

It is important to note that since 1980 an interest in farming systems
research has emerged. A growing amount of attention is being given to the way
in which farmers themselves are experimenting on their plots, and to develo-
ping a dialogue between the experimenting farmers and experimenting scien-
tists. The outcome of research in these fields will have its influence on the
research policies of agricultural research institutes. It also makes clear that the
presence of social scientists, especially in national and regiomal rescarch
stations, is of importance for the development of new techniques and varieties
adapted not only to the biological but also to the social and economic environ-
ment,

A summary is given below of the major findings and recommendations
resulting from the two research projects, with special attention to the methodo-
logical aspects of the introduction of the social sciences into agricultural
research. For more detailed information on the findings, one is referred to the
original reports and papers. These reports are available on microfiches at IDC
bv, Microfilm Publishers (see references).

The authors are responsible for the major observations and conclusions
even when these are based on the reports and publications of especially dr. F.J.
Doorman and dr. A. Polak who have done much of the fieldwork,

In this publication we do not discuss our findings in the light of existing
literature. This was done in other publications (Box, 1988; Van Dusseldorp and
Box, 1990; Doorman, 1991).

Major observations and conclusions

The two research projects were implemented in completely different social and
institutional environments. We learned quite rapidly that the original research
design had to be adapted to these sitvations or would be discarded as irrel-
evant by the institutions we worked in. These adaptations led to quite different
designs. Although general comparisons can be made, the reader should be
aware of the differences first.



discussions with cultivators or farmers’ association lcaders. In our view case
studies can best be done in conjunction with adaptive trials. Adaptive trials, it
must be emphasized, are to be understood as experiments in which mutual
adaptation has taken place, i.e. cultivators have adapted their experiments to
scientific’ conditions (ie. trial design allowing statistical analysis); and scientists
have adapted their experiments to cultivator conditions (ie. trial design adjusted
to dominant production conditions). Adaptive trials in the Dominican Republic
were thercfore defined differently from the general usage in International
Agricultural Research, where they are understood to be the local or regional
trials intended to adapt a technological package already developed (Box, 1988).

The Dominican studies showed one other interesting phenomenon that
runs counter to ’common scmnse’ notions among agricultural scientists and
extensionists. It is commonly belicved that the way scientists define technologi-
cal problems corresponds with the definition of those problems by extensionists
and other agro-bureaucrats. Our data indicate that this is not the case. Both
the cassava and the rice researchers in the Dominican Republic, viewed
problems quite differently from extensionists and other governmment officials.
Box and Doorman (1985) have shown that the perception of problems is
strongly influenced by available solutions. Researchers, for example, are
strongly 'vatiety’ oriented, expecting great results from new varieties and the
coressponding packages. The same was observed by Polak in IRRI, when
studying land classification. The perception of farmers and IRRI scientists
differed markedly. Extensionists are much more ’input’ oriented, expecting
solutions from fertilizers, pesticides or fungicides. These views contrast again
with those found among different categories of cultivators. There is ample
rcason to assume that at IRRI, corresponding differences in views occur,
though we have not studied them.

Where did we fail? The following points come to the mind:
1. Lack of comparability: the institutional and socio-cultural contexts of our
studies varied so much that we adapted to them and thereby reduced
comparability of methods and techniques, as well as research results.
2. Lack of impact: we found it hard to change the institutions we worked for.
Although we participated in decision making at various levels we could not
establish stable sociological or anthropological unmits in these institutions.
Incidental social science studies, however, are done to a larger extent than
before but we do not know to what extent we influenced this.
3. Lack of continoity: our methods were discontinued when we left; even
though certain activities proceeded on a smaller scale we cannot claim success,
in sustaining the effort; rescarch funding was not secured and we had to
suspend activities after about four years in each site which proved to be too
carly.

On the whole, we feel that our impact was heavier among cultivators than
among scientists, more in awareness raising on the differences between them
than in building institutions for bridging such differences.



The studies lead us to suggest, that knowledge networks between cultivators,
extensionists, researchers and other parties need more articulation. This can be
done by involving social scientists in the agricultural research enterprise. How
they can be involved is the subject of the following section.

We can now briefly answer the questions we asked ourselves in 1981:
1. Can sociologists generate relevant knowledge? Yes, provided solid bridges
are built between both cultivators and fellow agro-researchers. Such knowledge
is at present still not valued, though.
2, What methods can best be used? A mix involving first qualitative case-
studies, followed by both adaptive trials and sample surveys to test particular
findings and claborate on them.
3. What is the best organizational place for sociologists to work? We find that
sociologists need to work both in, and outside rescarch institutes to be effec-
tive. Inside, to cooperate with fellow scientists in applied reseach; outside, to
confront technological change from cultivators’ perspectives to link findings
with mainstream social science theories and methodologics and to take part in
the public debates on government agricultural policies.

We further explore the organizational position of soctologists in the following
section, based on our findings and oriented to what we consider useful.

The position of sociologists

From here on, observations will be focussed on the position of sociologists in
agricultural reseach stations, and on the agricultural rescarch process. (For an
claboration of these comments see: van Dusseldorp & Box 1990). This does
not mean, that in the wider context of transferring knowledge from one
knowledge system to another, sociologists cannot play an important role; in
extension organizations, for example. The experiences obtained in the two
rescarch projects confirm that the position of sociologists in agricultural
research institutes, is not an easy one. When they are involved at all, they are
in most cases junior partners and often are called in at the later stages of the
research process or are only asked to fulfil the role of accommodator. In this
last position, sociologists are expected to indicate how the behaviour of farmers
or the structure of rural societies could be adjusted in order to facilitate the
introduction of new agricultural technologics.

There arc several reasons why the process of integrating sociologists into
agricultural research institutes is making only slow progress.

Firstly, the complexity of interdisciplinary research is often under-estimated.
This is especially the case when it concerns disciplines involved with completely
different processes, resulting in diffcrent theories, mecthodologics, and a
different way of presenting their findings. Even in agricultural facultics with a
sociological department, the relation with technical disciplines is not an easy
one.



Secondly, sociologists can fulfil various roles in the agricultural resecarch
process. Figure 1 identifies ten such roles. The sociologist can sensitize agricul-
tural scientists to the social aspects that determine agricultural processes, and
can train them in the use of some of the sociological methods relevant for
agricultural research. He or she can fulfil the role of translator of farmers’
perceptions of their environment and the way they have and do create their
own local knowledge, or make information available that is locked up in
sociological research reports. The sociologist can become an ex-post-evaluator
observing the impact of ncw technologies on rural socicty, or an ex-ante-
evaluator assessing beforehand what the impact might be of new technologies.
As an accommodator the sociologist can help to formulate the measures that
have to be taken in order to make new technologies benificial for most of the
rural population and not only for the happy few. Or as a scout, by indicating
what kind of technologies could be of importance for the future development
of a rural society. Should new technologies require new patterns of cooperation
a sociologist can give advicc on how such new ways of cooperation might be
created. Finally he or she is able to analyze the social aspects of the arganiza-
tion of research institutes and of communication in research processes.

Thirdly, the organizational position from which the sociologist can perform
a specific function varies (Figure 1). It is important, from the beginning, to
make clear which rolc the sociologist should perform in a specific agricultural
research project. Otherwise problems will arise (van Dusscldorp & Box, 1990).

Figure 1:  Sociologists in agricultural vesearch institutes in relation with their potential roles

Position in Agricultural Research Organization

Role of sociologists Inside Outside

International National

Institute Institute

Trainer/Sensitizer X 0 XX
Provider of methods X 0 X
Go-between/translator X XX 0
Monitor/evaluator X XX X
Assessor Social Impact X XX X
Analyzer of indigenous knowledge X X X
Acrommodator X XX X
Scout XX XX 0
Developer of group technology X X X
Analyzer of agr. research - . XX

best position
good position
bad position

not likely

<:>-><§



The contribution of sociologists in agricultural rescarch, can lead to con-
clusions, that question the social significance of new technologics or the output
of research institutes. Such a contribution is not always appreciated, and
certainly not at a time when it is difficult to obtain financial resources.

Fourth, it is understandable, because of financial constraints, that agricul-
tural research institutes will prefer to keep their technical staff at an optimal
level, and will, therefore, be disinclined to appoint sociologists, a type of
scientist with whom they are not very familiar.

Fifth, it is inadvisable to introduce incxperienced sociologists into an
agricultural rescarch process where they will have to work with disciplines from
a completely different scientific background and culture. Unfortunately,
however, experienced and able sociologists are often not interested in taking up
a position in the agricultural rescarch process, for several reasons. They are
seldom interested in translating social theories, the indispensable knowledge for
understanding, into knowledge that can be used for action. Another danger
they fear is that, while locking themselves up in agricultural research stations,
they will loose contact with the main stream of developments in their own
disciplines.

However understandable such reasons, there remains the fact that the
findings of agricultural rescarch often have a profound impact on cultivators
and rural society. Therefore it is necessary to find ways of integrating sociol-
ogists into agricultural research and into the institutions where this takes place.

Recommendations

There are several fields in which action can be undertaken and in some of
them progress has already been made.
Training seems one of the most important fields.

First, we recommend that universities and courses, make sociologists
familiar with the research approaches in the technical and biological sciences.
At the same time they have to be trained in the translation of general socio-
logical knowledge into knowledge that can be used for action and is under-
standable and acceptable for other disciplines.

Secondly, technical and biological scientists must be made aware of the
potential social consequences of their research. They must be able to recognize
the most important sociological variables in the agricultural production pro-
cesses which they want to influence. This kind of training should start in the
universities. At later stages, post graduate courses can be of importance, such
as the International Course on Research in Agriculture (ICRA) in Wageningen
and Montpellier. Good interdisciplinary research, however, is only possible
when the actors in this process are well versed in their own discipline. This
rather obvious remark is made because there are tendencies to overrate the
necessity of knowing how other disciplines work at the expense of a good
training in one’s own discipline.



Though much emphasis is laid on interdiscipiinary research, this complicated
process itself is rather understudied. More attention to this ficld could be given
by sociologists and social psychologists. We recommend that research councils
commission evaluative studies which analyze the role of social scientists in
agricultural research.

There is a wealth of social science information, on the way agricultural
production processes are embodied in the context of rural socictics. This
information is often hidden in books and articles that are not directly relevant
or intelligible to the technical sciences. (See for example Rhoades, 1984; de la
Rive Box-Lasocki, 1982). To gather and systematize this information and
interpret it for other disciplines is an important task of sociological research
institutes, provided that they have scientists who are able and willing to do so.
Extra funding for this activity might be necessary and international agricultural
rescarch donors (CGIAR) could profit from the results.

Taking into account the problems encountered in introducing sociologists
into agricultural resecarch institutes, it seems that ’parachuting them in such
institutions is not very effective. It would be more worthwhile to develop long-
standing relationships between sociological research stations and sociological
research institutes. This would also diminish the problem of personality clashes,
which often take place in interdisciplinary research activities, and which can
determine whether sociology remains a part of the agricultural resecarch
process.

Sociologists can perform several roles in the field of agricultural rescarch.
Some of these can best be performed within agricultural research stations,
others much better in positions outside such stations as is indicated in Table 1.
In the two research projects it was demonstrated that the devclopment of
adaptive rescarch methods is an important function sociologists can perform,
preferably in international or one of the main national research stations. It is
necessary, as mentioned earlier, for timely agreement to be reached on the
roles the sociclogist will be expected to play. There is always the possibility that
sociologists will involve themselves in research, which is relevant from their
point of view. Such studies, however, may be beyond the mandate of agricul-
tural research institutes and should be carried out by research institutes
involved in studying the process of rural socicties.

Sociologists, in other words, are still ill-prepared to join other scientists in
planning and performing adaptive agricultural research. The call for better
training is only slowly being implemented.

The same is true for agro-biological scientists who need to look beyond
their paradigm when engaging in adaptive research. Training institutes in poor
countries like the Dominican Republic need far more support in this respect.
An investment greatly needed at a time that most potential crop land is already
in use, that sustainable food production is under great strain and famine is
faced by millions of former food producers. A paradox we may not permit.
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2. ADAPTIVE AGRICULTURAL RESEARCH IN THE
DOMINICAN REPUBLIC, 1981-1985

1. Ohjectives and organization
Introduction

The aim of the Adaptive Agricultural Rescarch (AAR) programme in the
Dominican Republic (D.R.) was two-fold. We wanted to understand the
possible role of sociologists in agricultural research, and develop methods and
techniques relevant for such research, At the same time we wished to contrib-
ute to such research by being a full partner in it. The first objective was in line
with the aims of the SILO programme, as outlined in the Introduction. After
all, we were funded by Dutch Aid to find out what sociologists could actually
do in regional or national agricultural research institutes.

But simply making observations on what sociologists and anthropologists
couid do, appeared rather sterile and counterproductive. From Grace Goodell,
we had learned that mere speculation about the role of social scientists in agri-
cultural research is hardly what other scientists arc waiting for. From Peter
Hildebrand we had learned that contributions must be to the point: clearly
delimited, efficient and contributing to the solution of the problems that face
agro-biologists and farmers. We therefore placed a great deal of emphasis on
actual contributions to the work of our colleagues in these institutes, and to the
work of experimenting farmers. On the basis of these contributions we would
later be able to generalize on the contributions social scientist could make.

The selection of particular research problems therefore obeyed the follow-
ing criteria:

- researcher’s needs: fellow researchers suggested the crops, the geographical
areas and an initial definition of the problem. Cassava researchers suggested an
inventory of varieties, for example, giving them an idea of currently used
cultivars in the Sicrra region, In so doing we became part of these researchers’
networks,

- cultivator’s needs: given a particular crop and a suggested area, we located
farmers’ organizations, With their leaders, we reviewed the researchers’
suggestions and problem definitions. This created a relation of trust and we
became part of these farmer’s networks.

In addition we formulated three perspectives, leading us to problem selection:

- a historical perspective, in which we placed the researchers’ and the farm-
ers’ definition of the problems. We came to understand these problems in
terms of the changes which had occurred in cultivation conditions for cassava
and rice, such as soil fertility or markets. We studied cultivators’ biographies,

11



for example, to find out how cassava cultivation conditions had changed over
time and how the producers adapted to these changing circumstances.

- an adaptive perspective, which meant being able to translate cultivators’
problems into research problems. It also meant being able to translate cultiva-
tors solutions into technical recommendations. Experimenting rice cultivators,
for instance, developed a way of transplanting rice late in the seasom; we
checked if it could be made into a recommendation for the extension service.

- a knowledge network perspective, meaning that we were interested in
studying the ways in which knowledge circulates or is transformed in the
networks linking the various actors (cultivators, extension agents, researchers,
ministry-officials and middlemen).

In conclusion, the Dominican study aimed at a greater understanding of the
changes taking place at the level of the individual cultivator. We selected
changes which were relevant to both the cultivators and researchers concerned
with rice and cassava production. Specific adaptations were studied from a
historical perspective which examined the exchange and transformation of
knowledge. In so doing, we attempted to show that cultivators continuously
contribute to agrarian technology. Technological development, in other words,
needs to be studied from a wider perspective than just the formal institutions
(rescarch, extension, training) involved.

We learned a lot from anthropologists, economists and agronomists doing
comparable work. We had the benefit for example of G. Goodell’s pathbreak-
ing anthropological work at IRRI and R. Rhoades breaking the soil at CIP.
Economists like P. Hildebrand, N. Quezada and J. Lynam were willing to
spend their time and creativity with us and so were agronomists like C. Lopez,
F. Cuevas and G. de Bruyn. Many of these actively contributed to our thinking
and our way of doing adaptive rescarch in the Domincan Republic.

The 'we’ in the Dominican Republic was a large team of Dominicans and
Dutchmen (see the following section under ’core team’). The cassava studies
were dirccted by L. Box, the rice studies by F. Doorman.

Researchers network: starting the study

Three principal partners were involved: cultivators, crop scientists and social
scientists. At all times during the research we tried to design methods and
techniques for bringing these three together.

The research was carried out on two crops: cassava and rice. Cassava, the
poor man’s crop: grown on poor soils by poor cultivators for poor consumers.
Although one of the world’s most important staples, it is also one of the most
neglected crops (Cock 1985). Contrast this with rice, its richer sister: grown on
rich soils, by better-off cultivators for better-off consumers. Rice has become
one of the best studied crops, with one international research institute (IRRI)
exclusively dedicated to it, as is argued by Van Dusseldorp in Project 2.
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For each of these crops we sclected two principal research areas, one
enjoying good conditions and the other providing a poor environment. In the
case of cassava the poor or unfavourable environment was the Sierra (or Cen-
tral Mountain Range, Map 1) selected for its comparatively hostile conditions
for cassava cultivation. Moca in the rich Cibao Valley presented good or
comparatively ’rich’ cultivation conditions.

In the case of rice we started out in El Pozo, a site which had experienced
large investments in infrastructural works for rice cultivation. The negative case
was El Aguacate, where rice cultivators were left to themselves in the swamps.
The study was replicated in the comparatively favourable environment of
Laguna Salada, which provides the third case. The set up of the research is
given schematically in Figure 2.

Figure 2: Design of the Adaptive Agricultural Research: crop and site selection (1981-1985)

SITES
crops ‘poor’ 'rieh’
’poor’ (cassava) Sierra Moca
'rich’ (rice) El Aguacate El Pozo

Laguna Salada

The sites were selected in close collaboration with our colleagues in the
respective research institutes. The cassava research was done in the Centro de
Desarrollo Agropecuario, Zona Norte (CENDA), the Agricultural Develop-
ment Centre for the Northern Zone. CENDA has its central offices near
Santiago, the country’s second largest city, It is an agro-industrial town in the
heart of the rich Cibao Valley (see Map 1).

In the sixties, CENDA was the focus of a large-scale FAO diversification
project. When we first joined the institute in 1980, the equipment of the
original project, and many of the personnel were still around.

The rice research was done in close collaboration with ISA and CEDIA.
ISA (Instituto Superior de Agricultura} is located ncar CENDA and is the
Agricultural College associated with Santiago’s Catholic University, Madre y
Maestra. ISA’s name is associated with several rice varieties introduced over
the past decade. Most modern varicties, however, stem from the national rice
research institute, the Centro de Investigacion de Arroz (CEDIA), located in
Juma, Bonao. Close links were made with this institute, and the field studies in
El Pozo were actively supported by CEDIA’s field station there (Map 1).
CEDIA, is an internationally respected research centre, which has profited
from technical assistance from Taiwan (Box, L. ed., 1985).
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Farmers’ organizations: keys to cultivator knowledge

Organizations of (or for) farmers were identificd in each of the sites. In the
case of cassava this proved to be relatively easy. Dominican colleagues intro-
duced us to the Federaci6n de Agricultores Guaraguano of Moncion, which
incorporated the local farmers’ associations located in the central part of the
Sierra, where the country’s bitter cassava cultivation is concentrated. With the
help of the Federation’s leaders, we defined the problems we wished to study
in cassava cultivation and the corresponding geographical area.

The same approach was followed in Moca, where a Dominican sociclogist
{A.Checo) introduced us to the Moca Federation of farmers’ associations.
Moca is the area where most of the country’s marketed sweet cassava is
cultivated. Its federation was known for its active defense of small farmer inte-
rests; its leaders had at various times faced imprisonment. Beside this feder-
ation of small farmers, there also exists an interest group for the richer farmers
of the area. We did have occasional contact with them, but defined our
problems and the research site in Moca on the basis of the small farmers’
federation.

The small rice cultivators were not as well organized as the richer farmers.
They were all located in agrarian reform projects which ’provisioned’ farmer
organizations. In fact this meant top-down approaches to farmer organization.
Farmers were enticed by the agrarian reform agency IAD, to form associations
at the local level, based on the proximity of their plots. Such associations could
mediate in credit application or the provision of other goods and services. In El
Pozo and Laguna Salada some strong associations emerged; in EI Aguacate the
degree of organization was much lower. Problem definition was therefore more
influenced by local leaders in the respective areas; site definition was based on
agrarian reform project boundaries.

Research problems and research sites were suggested by fellow researchers,
but defined by cultivators or their leaders. The social scientists took the
initiative for the study and brought these two groups together. For most of the
participants this was the first time that such a study had been done and that
the knowledge of both groups was brought together.

The teams: triangulating knowledge

Three partners: cultivators, scientists (or ’technicians’) and social scientists.
Through these three, agrarian change was mapped out or ’triangulated’, both at
the level of the individual farm and on the national level.

At the level of the individual farm we formed a team of three: the cassava
or rice cultivator, the crop scientist and the social scientist. Each of the three
could contribute a particular expertise. The cultivator informed the other two
about the cultivation or ’cropping system’, plus the transformations in it over
his or her life time. Through a biographical analysis a set of factors affecting
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change {problems) was constructed. The crop scientist interpreted these factors
and tried to relate them to his or her own expertise, translating them into
scientific terms.

The social scientist mediated between the first two, thus reducing the social
distance which lies at thc root of so many misunderstandings and mutual
misgivings. Moreover he related the farmers’ problems to his expertise on the
socio-economic conditions of cassava and rice cultivation in the country.

We thus triangulated; we zeroed in on agricultural problems from our
three perspectives and tried to locate the problems. We not only triangulated at
the farm level, but we extended our concerns to the site and regional levels.
This process of gencralization was done through farmers’ federations (cassava)
or local associations (rice). In formal and informal meetings with these leaders
the social scientist {and, if possible the crop scientist) would redefine the
problems at a more general level. In so doing, we obtained a verifiable and
verified image at the respective organizational level. The basic triangle was
maintained as much as possible: the team always being formed by a cultivator,
a crop and a social scientist.

In terms of the various roles proposed in the introduction we:

- analyzed local knowledge among rice and cassava cultivators

- scouted for changes in rural society

- developed team-work methods involving cultivators, thus following as a
broker or transiator between local and scientific knowledge networks.

To a lesser extent we provided methods (case study and adaptive trial design),

we frained and evaluated social or agricultural impact. We analyzed agricultural

research, but did not do so systematically when working in the respective

institutes.

The core team: social agronomy in practice

Adaptive Agricultural Rescarch (AAR), for a number of reasons, had its
headquarters at CENDA. Most important probably was that the team leader
{Dr. L. Box) had struck up informal contacts with CENDA’s Director (Ing. L.
Peralta) and ISA’s Director (Dr. N. Quezada). Peralta was interested in
cassava research, and Quezada suggested that it be started in the Sierra region.
Peralta subsequently suggested that another crop be involved with a different
technological trajectory than cassava; it became rice. Quezada allowed his
senior rice researcher (Dr. F. Cuevas) to become involved in the rice study and
his senior cassava specialist (V. Castellanos MSc.) to take part in the cassava
research. Wageningen University gave Ir. F. Doorman a special grant to do
agro-sociological research on rice cultivation.

In this way core teams were formed for cassava (Box & Castellanos) and
for rice (Cuevas & Doorman) on the basis of close collaboration between
Dominican and Dutch scientists. For the Dominicans this was the first time
they had worked with sociologists. For the Dutch sociologists it was the first
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time that they worked with Dominican scientists. Social agronomy, the meeting
point of ctop and social science, had to be discovered; once discovered, it had
to be developed.

Both crop teams started with a review of the literature. In the case of rice
this proved to be easy, since Cuevas had kept an accurate record. For cassava
nothing of the kind cxisted. Dominican researchers did not refer much to
previous work in the country, be it their own or that of their colleagues. Box
and Castellanos therefore conducted a review which showed that cassava re-
search had gone on for about half a century, albeit highly disjointed and largely
unnoticed.

The core team was then expanded with an cconomist (L Perez, lent by
ISA), an anthropologist (B. de la Rive Box-Lasocki, M.Phil. who contributed
her own time), a secretary and an extension scientist (Ing. A. Naut, lent by the
Ministry of Agriculture). Later on a specialist in trial maintenance was hired
and a varying number of field assistants. About half of these assistants were
Dutch graduate students who played a key role in the success of the AAR.
They did interviews and case studies and monitored on-farm trials. What
started as an activity of a core team of four in 1981, expanded in 1983 into an
activity involving up to 24 researchers and assistants, involving five institutions.

All the while close contacts were maintained with the resident CENDA and
CEDIA staffs. These contacts were not always good. Suspicions arose about
the quality of the research, about the intensive contacts with farmers and the
premise that farmers needed to be seen as contributors to technological
change. Moreover the research institutes faced acute problems of finance and
organization, resulting in a lack of research coordination. Although the core
team was represented on the Centers’ staff and at its monthly meetings,
research coordination was far from ideal. Social agronomy started its long
voyage towards full recognition in a small research institute.

The seminars: definitive triangulation

The rescarch organization would not be complete without mention of the
yearly seminars we held. For three years we invited all our informants to come
together and discuss our results. In 1982 and 1983 we had a hard time getting
our cultivator informants to speak out. Information acquired in semi-structured
intervicws would bc presented, contested by verbose technicians (researchers
and extensionists) but not elaborated by cultivators, who might have been just
as verbose during interviews. Apparently we had succeeded in reducing social
distance during the interviews, but not in the seminars.

In 1984, therefore, we organized a closing seminar for a selected number of
our informants in which we gave a prime role to the cultivators. They were to
report on their conclusions first, invite all participants to their experiments and
draw the conclusions from the two days of meetings. This worked out better.
Cultivator knowledge was more articulated than on previous occasions and
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discussions took place on a more equal footing. The social scientists did
maintain their role of broker, and did contribute socio-economic expertise; they
were able, however, to withdraw into the background. The same was true for
the technicians,

During the final seminar suggestions were made for stronger farmer

organizations. In this respect we did not establish much. No requests were
received for the funding of farmer organization activities, for example. Neither
did change occur with regards to any formal representation of farmers in the
research institutes we worked with. At CENDA a few larger-scalc farmers
remained on the Center's Board. Little changed at CEDIA also.
Although support was given to individual associations for various activities, we
had not been able to transform the structure of agricultural research organiza-
tion affecting rice and cassava cultivators. But maybe that was too much to ask
for.

Organization: the sociological dimension

What was the organisational position of the sociologist in AAR? In this
particular research the sociologists had an atypical position because they had
directed it. But even so, some generalizations can be made.

Firstly, it was useful to reduce multidisciplinary complexity to bi-disciplinary
cooperation. The sociologists reduced the complexities of multidisciplinary
research by involving only two key disciplines: crop science and sociology (or
anthropology, as was argucd in the introduction). The cooperation was geared
to the development of a specific adaptive approach in agricultural science. The
generalizations are thercfore limited to this particular context (two disciplines,
onec adaptive approach). Given these limitations, it appears that sociologists can
be equal partners in this type of research. Crop scientists contribute agronomic
expertise - social scientists contribute socio-economic expertise in the
(re)definition of cultivator problems.

Secondly, accept that there are many roles for the sociologist and assure
that minimal qualification is assured for each. The sociologists apparently ful-
filled different roles: teamleader, expert, broker, contributor to a new
interdiscipline (social agronomy), trainer, methodologist, and evaluator of
research and development projects. In each phase of the research a different
mix of these roles existed, For planning purposes, it is useful to know what
roles are called for at what moment. On the whole, we would argue that in the
type of research we did in the Dominican Republic, there is a place for an
experienced agro-sociologist during most of the stages of an adaptive research
programme (including the field trials!).

Thirdly, the sociologist will have to strike a careful balance bhetween contri-
bution and critique. We felt that the first should come before the latter, leading
some of our sociology peers to remark that our work ‘showed all the signs of
being acritical of technocratic approaches’. Since this criticism is generally
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made from the comfortable distance of North Atlantic academia, one should
not be overly concerned. Most of them have not taken the trouble themselves
to try and come up with alternative technologies. Even so, their charge may be
relevant; agricultural science in many poor countries is worlds apart from the
cultivators. Sociologists should point this out and provide bases for criticism if
and when they are adequately informed about possible alternatives.

Fourthly, sociologists will have to work under the same organizational and
financial constraints as other agricultural researchers. This may mean that
intensive interviewing (which we were able to do), long ficld visits (which we
could afford) and various seminars (we organized three major ones) are not
possible and that alternative and cheaper techniques need to be designed. On
the other hand, just involving a sociologist without adequate resources may be
another case of organizational white-wash. Center directors are quick to refer
potential critics to the resident sociologist with the remark: ‘we have hired
someone to take care of your problem’. Sociologists need to be aware of this
misuse of their presence; it happened various times during our work in the
Dominican Republic,

Last but not least, sociologists need to be well trained in the particular field
or crop they deal with. Preparation for the cassava research had taken four
long years. The rice resecarch was able to profit from a programme which
Wageningen jointly ran with CIAT for six years. If the sociologist, however,
comes ’fresh’ to the field, he will be returned in the same way and another
opportunity for bi-disciplinary research will have becn lost. This training can
only partially be offered in universities; much of it needs to be on an ad-hoc
basis. There is ample reason to believe that formal training can be improved by
confronting tropical crop agronomists with more social science in their curricu-
lum (at present next to nothing in most Latin American agricultural colleges).
Is it needless to repeat that sociologists and economists need to know the
basics of crop production?

2. Rice research: conditions, constraints and adaptations
Introduction

The rice research component of the AAR was executed in three projects of the
Instituto Agrario Dominicano, the Dominican Land Reform Institute. Two of
these, El Pozo de Nagua and El Aguacate de Arenoso, were situated near the
town of Nagua, in the north eastern part of the country. El Pozo and El
Aguacate were chosen for reasons of comparison. Among officials involved in
promoting rice production, Ei Pozo is known for being a relatively successful
project, with acceptable production levels and a fairly high rate of adoption of
new technology. On the other hand, El Aguacate is considered a backward
arca, although it has similar ecological conditions (a precipitation of about
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2000mm per year and fertile soils with high nitrogen levels). Little use is made
of new rice technology, and production levels are accordingly low. The third
research area was the Land Reform project Laguna Salada, in the arid north
western region of Mao. In spite of low precipitation and salinity problems,
farmers there are known to reach acceptable production levels by means of an
intensive use of modern inputs.

However, many farmers do not follow the rice research institute’s recom-
mendation to double crop their ficlds with the high yielding semi-dwarf
varieties, but instead stick to the ’traditional’ tall variety, called Mingolo, which
is ratooned instead of double cropped.

These three projects were selected at the request of rice researchers and
production development officers. Two basic guestions underlined this request:

- Why did farmers in El Pozo successfully adopt the new technology and why

did the farmers in El Aguacate not do so?

- Why had the farmers in Laguna Salada stuck to ratooning their tall varicty

Mingolo, instead of cropping CEDIA’s high yielding cultivars?

In the following, we will try to answer these gquestions and indicate other
findings. We will do this by first presenting some general conclusions, and then
claborate the data on which those conclusions are based.

The rice farmers investigated, beneficiaries of the Dominican Land Reform
Agency, form a fairly homogencous group as far as land tenancy and crops
sown are concerned. Nevertheless, there is a high degree of differentiation
among them as regards production levels and income derived from rice
farming. This differentiation is based on access to crucial resources in irrigated
rice farming, i.e. access to water, machinery for land preparation and credit,
and differences in drainage and levelling conditions in plots. Classification of
farmers according to production conditions results in considerable inter-class
differences in variables such as yields, cropping intensity, use of hired labour
and incomes.

Differentiation in production conditions already came to the fore in the
selection of informants for our case studies. On the basis of those case studies,
a rudimentary system of categorization of farmers was developed. However, as
this system depended largely on the evaluations of the rescarchers, it was not
applicable to the farmers included in the survey, executed in the second phase
of the AAR. A system was, therefore, developed in which each of the five
production conditions mentioned were scored according to the values of
specific survey variables. The total of the five partial scores determined the
category of each respondent. Four categories were identificd: ranked from A to
D; good, fair, poor and very poor production conditions.

Table 1 presents the distribution of the 242 respondents over those 4
categories. It shows a clear relationship between production conditions and the
project’s reputation as regards production levels. In El Aguacate, the project
selected for its low production levels, almost two thirds of the farmers work in



poor to very poor conditions, while this figure is less than 20% for El Pozo and
only about 5% for Laguna Salada.

Table 1. Categorization of 242 rice farmers of the Mao and Nagua regions in the Dominican
Republic, AAR 1983

Project Laguna Salada El Poza El Aguacate Total

Category no. % no. % no. % no. %

A (good} 18 3.6 38 30.2 2 34 58 4.0

B (fair) 36 63.2 65 516 19 322 120 496

C (poor) 3 53 23 183 2 492 55 227
> D (v.poar) - - - - 9 153 9 37

Total 57 100.1 126 100.1 59 100.1 242 100.0

Production levels

What is the influence of the 5 factors used for categorization, on real produc-
tion levels? Or, in other words, what is the cffectiveness of the method used
for distinguishing farmers on the basis of their success in rice production?
Table 2 shows, that on three key variables, namely yields, cropping intensity
and income, there arc indeed considerable differences between the four
categorics.

Table 2. Yields (tonfha of paddy), cropping intensity as % of area that would have been sown if
entire plot had been double cropped and income of rice plot (in DRS; 1DRS = 0.70US$)
per caregory of 242 farmers surveyed in AAR, 1983

Category Yields™ Cropping Annual income of
A 4.1 86.6 1738
B 3.3 61.6 1040
C 21 45.2 609
D 2.0 274 169
Total 33 628 1095

* Preliminary data

The data presented in Table 2 tend to confirm our hypothesis concerning the
differentiation of Land Reform rice farmers, as well as the causes of that
differentiation. Differences in production conditions and key variables such as
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the ones presented, may well have implication for the generation and transfer
of new, adapted rice technology.

Technology Adoption

The degree to which new technology is adopted, diminishes as production
conditions deteriorate: in the ’lower’ categories (C and D) recommendations
are followed to a lesser degree than in the higher ones. In some cases, recom-
mendations are not followed because farmers do not wish to do so, for
instance, in the usec of CEDIA’s varictics as opposed to traditional varieties,
and in double cropping versus ratooning.

In other cases, concerning the age of seedlings at transplanting, preferential
data for establishing a second crop, and double cropping as opposed to single
cropping, for example, farmers are not able to follow the recommendations.

In our case study research, we found a considerable degree of non adop-
tion as well as partial adoption of the new technology package. The adoption of
the core of this package, CEDIA’s high yielding varieties (HYV’s), was limited
to two groups of farmers.

Firstly, more than half the farmers in Laguna Salada preferred the tradi-
tional tall variety, Mingolo, to CEDIA’s HYV’s, because Mingolo vields a good
ratoon while HYV’s do not. This prefercnce for Mingolo was observed among
farmers of all categories, and was thus apparently unrelated to a farmer’s
production conditions.

Secondly, many farmers with unfavourable production conditions in the
Nagua area were found to prefer the traditional tall variety Inglés, to CEDIA’s
HYV’s. Because Inglés has a higher tolerance to adverse conditions such as
drought and flooding, and incurs lower production costs, this reduces the risk
of not being able to repay credit. Although HYV’s have a higher potential, this
is rarely realized in unfavorable conditions. As a result, differences in yields
between traditional varieties and HYV’s are minimal, Since production costs of
traditional varicties are lower, equal yiclds result in higher benefits. The
increase in the use of traditional varieties, and the decrease in yield differences
as conditions become less favourable, is shown in Table 3.

Cropping systerns

There are many other instances in which CEDIA’s recommendations are not
followed by farmers, but within the limits of the present report it is not
possible to discuss all of them. We will therefore concentrate on three particu-
lar topics. All three topics have the same infra-structural problems as their
main underlying causes: a lack of control over the supply of irrigation water,
and a shortage of machinery for land preparation.
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Table 3. Average yields (tonfha of paddy) and % of area sown with traditional and semi-dwarf
varieties, per category, in El Pozo and E! Aguacate Iand Reform projects in the Nagua
region of the Dominican Republic, 1981-1983

Yields (ton/ha) ] Area sown (%)
Category Traditional Semi-dwarf Traditional Semi-dwarf
A 2.6 18 10 )
B 23 33 22 78
C 19 21 a0 60
D 20 - 80 20
Total 2.2 3.2 25 76

The first case concerns cropping systems. Apart from the already discussed
Laguna Salada farmers who prefer ratooning (because of, as they claim, less
work and lower production costs, leading to higher benefits), the cropping
system preferred by most farmers is double cropping. Nevertheless, many in
the lower categories only sow one crop a year (Table 4), as shortages of water
and machinery cause long delays in establishing the first crop.

Table 4, Frequency of use of different cropping systems, as 96 of total per category, in three land
reform projects in the Dominican Republic, 1981-1983

Production Double One crop Single Not Total
system Crop + ratoon Crop Sown

Category

A 577 247 147 29 100.0 n=17¢
B 41.6 213 295 7.6 100.0 n=353
C 254 85 594 6.7 100.0 n=165
D 0.0 0.0 96.3 37 1000 n= 27
Total 40.1 18.3 354 6.2 100.0 n=715

Sowing out of season

Delays in land preparation and in the supply of irrigation water may lead to
sowing the sccond crop out of scason, that is, after the 15th of August. Offi-
cials actively discourage this practice, because unfavourable climatic conditions
(low temperatures and solar radiation, strong winds) may reduce vields and
even lead to crop failures. Awaiting water or tractors, many farmers experience
such delays in establishing their crop, that sowing the second crop before the
15th August becomes impossible. As the alternative is losing an entire cropping
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cycle, they sow anyway, taking several measures to limit yield losses to as little
as possible. These measures, or adaptations, consist firstly of sowing varieties,
both tall and semi-dwarf, which are more tolerant to the adverse climatic
conditions of the winter months. In the second place, some cultivation practices
are used to offset the poorer tillage of plants that is said to result from sowing
out of season. Plant density and fertilizer application are increased, or seedlings
may be plantcd in an inclined position (see also Doorman & Cuevas Perez,
1984, Appendix A:C6).

Late transplanting

These same adaptations are used in the case of another problem resulting from
the delays in getting for water or tractors, namely that of the late transplanting
of seedlings. Although CEDIA’s recommendation, and the preference of most
farmers, is to transplant seedlings before they are 45 days old, in many
instances farmers’ fields are not yet ready for transplanting when the sced-bed
reaches that age. Table 5 shows that the average age of seedlings is well above
those 45 days, especially in the lower categories (with the rather peculiar
exception of Category D, where, since only seven harvests were included, the
representativeness of the data is doubtful). Table 6 demonstrates, that in fully
ong third of the 392 transplanted harvests inventoried, seedlings older than 45
days werc uscd.

Adaptive Research

In th¢ Dominican Republic, recommendations concerning technology usually
presuppose fotal control over production conditions. Due to the lack of
attention given by researchers to agronomic problems caused by constraints in
production conditions, there is no appropriate advice for farmers facing such
problems. The development of adaptive technology, directed at countering yield
reductions caused by such constraints, could be beneficial for those farmers
working under sub-optimal conditions.

Two clear cxamples of the lack of technology for problems that result from
constraints in production conditions, arc the above mentioned sowing out of
season and late transplanting. However, there is no official advice on what to
do when, because of delays in land preparation or the supply of water, these
recommendations cannot be adhered to. Extension agents faced with this
dilemma, usually recommend, in the case of sowing out of season, not to sow
the second crop at all. In the case of late transplanting, they advise farmers to
discard seedlings older than 45 days, and either make a new seed-bed, buy
scedlings clsewhere, or seed directly.
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Table 5: Average age of seedlings (in days)
per category of farmers, of 392 transplanted
karvests, in three land reform projects in
the Dominican Republic, 1981-1983

Table 6: Percent of transplanted harvests
per age category of seedlings, of 392 trans-
planted harvests, in three land reform pro-
jects in the Dominican Republic, 1981-1983

Category Average age of Age category Harvest
seedlings (days) (in days) %
A 452 (n=100} Less than 46 4.8
B 504 {n=206) 46-60 224
C 554 (n=79 61-75 54
D 429 (n=T7) 76-90 64
More than 90 08
Total 499 (n=392} Total 1000  (n=392)

Obviously, for farmers these are unattractive alternatives. In the first case it
means foregoing an entire cropping cycle, implying single instead of double
cropping. In the second case, it means, at best, losing the investments made in
the cstablishment and maintenance of the (first) seed-bed. Making a new seed-
bed will cost time and money, usually neither of which is available. Contrary,
therefore, to the technician’s recommendation, farmers do sow out of season
and do transplant late - making the adaptations described above.

Trials

We decided to select the problems of late transplanting for the third phase of
the AAR project: trial research. The reason for selecting this particular topic
was that late transplanting was a fairly widespread problem that, according to
technicians, led to considerable yield reductions. Nevertheless, no research had
been done as to what measures could diminish its negative effects.

In cooperation with the rice research institute and the Agricultural College
of Santiago (Instituto Superior dc Agricultura, ISA) we thus evaluated, first,
the actwal production losses caused by late transplanting, and secondly, the
effect of farmers adaptations in limiting these losses. Our goal was to develop a
small technological package based on the more successful adaptations made by
farmers, combined with solutions to the problem offered by science. By
extending such a package to farmers facing late transplanting, we thought a
contribution could be made to raising production, especially on farms with less
favourable production conditions.

In 1983, a total of 8 trials were established by ISA, CEDIA and AAR
agronomists and students in three different regions of the Dominican Republic.
At ISA, in Santiago, a series of 6 trials was executed in which seedlings of the
medium-late Juma 57 variety, that were 40, 60 and 80 days old were compared.
Surprisingly, highest yields were obtained with the 60 day old seedlings. These
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yields were significantly higher than those of the 80 day old seedlings. How-
ever, there were no differences between 40 and 60 and 40 and 80 day old
seedlings (see Rosario & Rosario, 1984). The latter results led to the prelimi-
nary conclusion that the use of 60 and 80 day old seedlings of the Juma 57
variety, under conditions such as those at ISA, could well be feasible.

A trial established in El Pozo by a Dutch agronomy student, under AAR
responsibility and ISA and CEDIA supervision, yiclded similar results. Here,
no significant differences were found between Juma 57 scedlings of 38 and 73
days old respectively. However, a trial executed by a CEDIA agronomist in
CEDIA’s experimental station in Bonao, in the central region of the DR,
yielded quite contrary results (Percz, 1983). Here, the varicty Juma 51, with a
medium long cycle, resulted in yield reductions of almost 50% in comparison
with 30 day old seedlings.

In 1984, a second serics of trials was initiated. A total of 6 trials was
execcuted by Dutch students, under the supervision of CEDIA, ISA and AAR
agronomists, in El Pozo de Nagua. Apart from Juma 57, one other variety and
two promissory lines, all with a medium short growing cycle, were included in
the evaluation. The results, presented in Table 7, indicate that in 3 out of 6
trials, the use of plants up to 106 days old of Juma 57 did not result in signifi-
* cant yield reductions. The same result was obtained with the use of 80 day old
seedlings of the variety ISA 21 and the lines J 258-BA-6-1-1 and J 282-9-1-6.
On the other hand, the use of 116 day old seedlings did result in significantly
lower yields, although the 17% reduction was less than might have been
expected.

Two of the 6 trials resulted in significant yield reduction for 75 day old
seedlings, as compared to 45 day old ones. These results contradict the
outcome of many of the other trials, where seedlings of up to a 106 days
yielded equally to seedlings transplanted on time. The explanation of this
apparent contradiction might well be due to two factors. First, the seed-beds
were fertilized, while those of the other trials were not. In the second place,
both trials suffered from drought, while in the others the supply of irrigation
water was no problem.

Apparently, the older seedlings were affected more than the younger ongs
by one or othcr of these variables, or by a combination of them. Additional
research, especially on seed-bed management, will have to determine the
validity of this preliminary conclusion.

Conclusions

What general conclusion can be drawn from these results? Under specific
circumstances the use of old seedlings is indeed feasible; in these cases farmers
do right to actually use them. The recommendation of rice technicians to
discard a seed-bed over 45 days old does not always seem justified, and should
be re-examined.

26



'$20U3a1Ip JuestjiuBis Aestisnels oN €6 SOTsk Asuap jueyg 901 v LG ewny 9
“Ydnoap 4q paage sel L,
“sTuipaas plo Lep L4 Jo spidid Ianor Apusyudis 9'69 S1eze uonEZIMIa &L ‘o LS ewinp S
‘ ancsp £q parage jeu,
sugipass pjo 4ep g jo spjolf yamo] Apueayudig ShL 6T Ayisusp Juelg SL sy LS ewng v
(sdungpaos
'sAep 09/5 ewny  skep 9 Jo 95) 1-1-96€ 85T [
ve arow Apuengudis papisik shep 08/85z [ 7’801 7868 Ansuop weld 02 09 1z VSl ‘LS ewnf £
1-1-994 352 [
“suyypaas Lep 911 103 sploth Tamo] Apueoyudis £€8 S05PS Ayisuap 10elg 91t ‘o ‘¢ wmung z
‘782 £ pUe [ vs1 veth srow Apueagds 91-6-T8T [
POPISM §6Z [ pUE LG B[ SIISUIP IO SPIIIA ‘I-1-984 95T [
U913 SOV JWeINYIUTIs Ajeisness o 086 SOvES Ansuap Jueg 08 ‘9  TTVSIisewng |
(en/3%)
susWwwo)) sfunpass Sunod sBunpass patenjess s@uripaas reus
Pl Jo 95 5V PIO SPI3IK suoneidepy a8y saul|/sanaliep oN

#R61 Inqndsy upsturuoq ‘ondoN ap ozod 1 up pamone ‘aou Jo Supupidsuvs oy uo spory 05 Jo sinsar ayp fo Kipuiuns i aqrL

27



The results also indicate that farmers’ adaptations to late transplanting did not
work. Yields of older and younger secedlings were equal or differed, indepen-
dently of variations in plant densities or fertilization. Thus, two hypotheses
underlying our research were in fact rejected. The first one was that late
transplanting resulted in considerable yield reductions, and the other that these
reductions were at least partially offset by farmers’ adaptations.

What were the consequences of these outcomes for the original objective of
our research, i.e., the identification of topics that rice research could focus on?
We recommended more research into why under specific conditions late
transplanting does reduce yields. If an answer to this question is found, the way
will be prepared for developing a set of recommendations as to what to do in
case of a late transplant. We think that in the short run farmers can be helped
if extension agents adjust their recommendations according to our findings.
That implics a new approach to late transplanting, with less emphasis on
discouraging the use of old seedlings, and more flexibility in the allotment of
credit, water and inputs to farmers using them.

3. Cassava: varietal change and erosion

Two regions were selected for the AAR cassava research. The first, the Sierra,
is a mountainous area with a low annual precipitation and poor soils, sitnated
about 60 km, west of Santiago. The unfavourable ecological conditions, and
poor access to the D.R’s main markets have led to bitter cassava becoming a
major crop in the area. Harvested tubers are processed into "casabe”, a kind of
flat bread which can be stored for long periods of time. Casabe is made both
for the national market and for export, the latter mainly to Puerto Rico and
the Dominican community in New York.

The second research area is quite the opposite of the Sierra. The region
around the town of Moca, 30 km. to the east of Santiago, has good access to
both of the major markets of Santiago and Santo Domingo. The area is widely
known for its fertile soils and generally favourable climatic conditions. Major
crops are plantains, beans (Phaseolus vulgaris) and sweet cassava, the latter
being grown almost exclusively for the fresh food market.

In the following we will present the main findings of our case studies, survey
and trial research.

Varietal change

A preliminary inventory of cassava cultivars in the arid Sierra region around
the town of Moncién, yvielded 60 different cultivars, suggesting a far greater
diversity than previously assumed by researchers and extension agents (L. Box,
1984, IDC, B.3). In the Moca region also a wide array of varictics was found.



Cassava cultivators were found to experiment with new cultivars, replacing old
ones according to changes in production conditions.

On the basis of our case studies, we concluded that the traditional image of
the small cassava cultivator, implying not only minimal changes in cultivation
systems over long periods of time, did not correspond with reality. Many
cultivators werc not only found to adopt new varictics rapidly if they were
convinced of their advantages, but also to engage themselves in the selection of
these mew cultivars. Several case study informants were found to have small
plots, often in isolated corners of their fields, where a collection of old and new
planting material was kept. There, they would experiment with new materials,
comparing their characteristics with those of cultivars already used.

The impression of cultivator flexibility in the use of different cassava
varieties was confirmed in our survey. Data from a representative sample of
242 farmers from both regions indicate that almost 50% of the respondents in
the Moca region and 43% in the Sierra, had tried out a new variety during the
last five years. In some 80 to 85% of these cases, the results of the experiment
had led to its adoption. About 65% of all respondents had experimented with a
new variety in the 10 years preceding the survey (Table 8).

Table 8: Time elapsed since last nying out a new cassava cultivar, in % of respondents of AAR
survey among 242 cassava cultivators in Moca and Sierra regions of the Dominican

Republic, 1983
No. of years Moca Sierra
0-2 278 15.0
35 209 283
6-10 183 252
11-20 20.0 228
20+ 104 8.7
don’t know 26 0.0

1000  (n=115) 1000  (n=127)

Declining soil fertility and an increasing importance of commercial cassava
production are major changes in production conditions that have taken place in
recent years. This has led to a search for cultivars which give satisfactory yields
in poorer soils, are of sufficient quality to meet the demands of the fresh food
and ’casabe’ markets, and have shorter growing cycles.

Table 9 shows that successful new varieties usually have in common a high
yield potential, also in poor soils, a short growing cycle, and acceptable market
value. Recently introduced varieties, generally rejected, scored low on the first
and last characteristics. Low market value was the main reason why one of
CIAT’s "super varictics", CMC4({, was unacceptable to Dominican cassava
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growers: CMC40 was found to be neither fit for the fresh food market, nor for
*casabe’ production (Box, 1983:42, Appendix A, A.3).

Table 9: Varietal traits of recently introduced and “classic” vs. actually cultivated and discarded
better cassava cultivars in the Sierra region of the Dominican Republic

Actually harvested

Recently introduced yes no
+ higher yiclds + yields
+ short cycles + short cycle
+ tolerates poor soils + taste
Recently introduced + starch content - tolerates poor soils
varieties + market value - market value
- taste - resistance root rot
- tolerance to delayed - availability of planting
harvest material
- degeneration planting
material
+ acceptable yields + taste
+ tolerance to delayed + tolerance to delayed
harvest market harvest
Classical preference - tolerance to poor soils
varieties - cycle
- cycle long - market value /preferences
- tolerance to poor soils - degeneration of planting
material

Source: L. Box, Cassava cultivators and their cultivars, 1983.

Surprisingly, one of the principal conclusions of our case studies, namely the
perceived decline in soil fertility, was not entirely confirmed in the results of
the survey. In the Annual Report of 1983, we reported that of 117 respondents
from the Moca area, 44.1% reported a decrease in yields, while 39% asserted
that in the last harvest from their main plot, yields had increascd as compared
to those of the first harvest. In the Sierra, results were more in accordance
with the conclusions of the case studies. There almost 30% of the 119 respon-
dents claimed higher yields, as opposed to 56.1% that confirmed out hypoth-
eses of decreasing yields. Why this partial contradiction between case study and
survey results? Farmers invited to our closing seminar, held in November 1984,
suggested that the phrasing of the survey questions might have been wrong.
The term "yield" (rendimiento) might by some farmers have been interpreted as
yields in money, i.e., proceeds from cassava cultivation, rather than vields in
weight of tubers. If this is correct, the survey data on this particular question
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are of limited value - and the problems involved in the correct phrasing of
questionnaires are demonstrated once more.

Recently introduced cultivars are less tolerant to delayed harvesting (the
"piggy bank" function) than older ones. The problem of keeping cassava in the
ground is mainly due to increasing problems with root rot, both in the Sierra
and in the Moca region. Wet root caused by an excess of water, is predominant
in badly drained, heavy soils of the Moca area, while "sancocho”, a physiologi-
cal deterioration due to sudden changes in humidity and temperature, is more
common in the Sierra. Few researchers or extension agents were familiar with
the latter form of root rot (Box, IDC, B.2).

The importance of root deterioration as a constraint on production levels is
indicated in Table 10: Approx. 40% of the survey respondents reported yield
losses as a result of root deterioration; in Moca, mainly to wet rots; in the
Sierra, mostly through "sencocho’.

Table 10: Cassava yield losses due to root deterioration in the year preceding AAR survey (in % of

respondents)
Moca Sierra
no losses 568 61.7
losses due to wet rots 30.5 180
losses due to "sancocho"” 11.9 203
No reply 08 0.0
Total 1000  (n=118) 1000 {n=128)

Although no estimates were obtained as to the extent of the losses (i.e. as % of
total production), it may be assumed that these are considerable. One of the
main indicators ar¢ the low production levels reported by farmers, especially in
Moca. The survey results indicated average reported yields of only 5.4 tons/ha
in this region, as against 5.7 tons/ha in the Sierra.

Both figures arc low, but the fact that yviclds in Moca, in spitc of its
reputation as the most fertile agricultural area in the Dominican Republic, are
even lower than those in the Sierra, is thought provoking,

Trials

To obtain information on the causes, extent and possible solutions for the wet
rot problem in the Moca region, we started a series of adaptive on-farm trials.
Their execution and analysis were impeded by numerous problems, among
others, a lack of laboratory materials, problems of communication between
Dominican agronomists and Dutch agronomy students and unfavorable
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weather. The research results presented below, should only be interpreted,
therefore, as preliminary findings, to be used as indicators for future research.

In 1983, a trial was started in cooperation with CENDA agronomists to
evaluate the effects of preparing the land in ridges as a means of diminishing
root rot problems, A farmer’s plot was selected in which the previous year all
cassava had becn lost to wet rot, caused by an excess of water in the badly
drained, heavy soil. However, as a result of unusually low precipitation during
the cropping cycle, no root rot occurred in the trial. But despite the absence of
rot, the ridges did result in yiclds some 33% higher than those of the treatment
without ridges (23.4 vs.158 tons/ha) This might indicate that the loosely
structured soils of the ridges is conducive to tuber development, while the
heavy texture of less well prepared, level terrain inhibits it

A study directed to identifying the pathogens causing root rot was started
towards the end of 1983. After selecting the plots of four farmers with root rot
problems, plant material of two of the most widely used varieties in the Moca
region was sown. Plants were harvested at 8 intervals during the cropping cycle,
usually one and two weeks after periods of heavy rainfall, and brought to
CENDA's laboratory for analysis. Traces of the pathogens Fusarium spp,
Rhizoctonia spp, Phytophthora spp and Erwinia sp were found. Unfortunately
due to a lack of laboratory materials, it was not possible to establish which of
these actually caused the rot. Thus, several potential pathogens were encoun-
tered, but future research will have to establish causal relationships.

The pathogen-identification experiment was combined with a trial directed
at evaluating the resistance of three different local varicties to root rot. No
significant differences in yields were obtained. However, a “classic" variety
proved to have a significantly lower percentage of rot than a more recently
introduced one. Thus our hypothesis that newer varicties are usually less
resistant to root rot than older ones, was confirmed. Nevertheless, as empha-
sized before, these results as well as those of the other trials, can only be
considered preliminary indicators for future research.

Erosion

Deterioration of soils and an increase of the area under production has led to
an increase of cassava cultivation on the hillsides of the Sierra, resulting in a
major erosion problem. The main erosion control system currently advocated
by the regional development institute Plan Sierra, consisting of small lateral
drains emptying into a larger longitudinal one, does not seem very well adapted
to the production conditions of small-scale Sierra farmers. Preliminary results
of a set of trials using erosion measurement plots, indicate that cropping
systems based on partial tillage may be a cheaper and probably more effective
alternative,

The erosion trials were started in 1982, by a Dutch agronomy student, who
evaluated the effect of inter-cropping cassava and beans as a measure for
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erosion control. The outcome, reported in our Annual Report of 1982, was that
inter-cropping, in spitc of better soil coverage in the first months after sowing,
does not necessarily reduce erosion. It may in fact increase it if, as was the
case in this particular trial, heavy rainfall occurs just after the harvest of the
inter-crop. In close cooperation with the soils department of CENDA, the
erosion trials were continued and expanded in 1983 and 1984. The new focus
was on partial land preparation, i.e. strip cropping, which was compared with
erosion control systems involving contour and longitudinal drains. Results of
the four treatments included in the 1983 trials were presented in the correspon-
ding Annual Report. Two trecatments which included drains, actually resulted in
increased erosion as compared to the control (traditional land preparation}, but
partial tillage, leaving a one meter wide contour strip unploughed after each
five meters planted with cassava, more than halved the amount of eroded soil.

In 1984, some major changes were made in the trials. The measuring
system was changed from barrels, in which both soil and water were collected,
to open collector ditches, where only the soil was collected. Thus, it became
possible to take measurements only once a month, instead of after every major
shower. Sampling problems, related to the difficulty of creating a homogeneous
composite of soil and water in the barrels, were also eliminated with this
adjustment.

In the second place, it was decided to eliminate treatments with drains,
both because such systems are difficult to evaluate in erosion plots only five
meters wide, and because the results obtained had not been very promising.
Instead, after consulting with the farmers involved in the trials, and researchers
(particularly Dr. R. Howeler of the Soils Dpt. of CIAT’s Cassava programme)
we decided to introduce a new treatment fertilization and a more intensive
form of strip-cropping. In the latter, untilled strips of about 80 cm wide were
left between each double row of cassava plants, planted at 60 cm between
rows. The different treatments of the 1983 and 1984 trials, together with the
resuits of the corresponding erosion and yields measurements, are presented in
Table 11.

In general, it can be observed that the treatments including zero tillage
strips (3, 5, 7 and 8) have much less erosion than the other treatments. The
exception is treatment 7; however, this treatment was established on a plot
where in 1983 one of the treatments with drains had been laid out. The
presence of loose soil (used to fill up the drains) and the fact that weeds had
not yet established themselves in the strips in the first two months after sowing,
explains the 55.8 tons of eroded soil measured in this period, which was almost
90% of the total of 62.3 tons. Change of treatments probably also influenced
the measurements of treatments 5, 6 and 8. The resuits can therefore only be
considered preliminary. A repetition of the entire trial, should yield more
conclusive results,
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Table 11: Quantity of eroded soil and yields (both tons/ha) of 8 treatments included in the 1983 and
1984 AAR erosion trials. Moncidén, Dominican Republic

Eroded soil {tons/ha) Yields {ton/ha)
Treatment
1983 1984 1983 1984
1. Lateral and longitudinal drains + strips
above lat. drains, no fertilizer 24.1 - 54 -
2, Lateral and long. drains, no strips, ferti-
lizer 68.0 - 59 -
3. Strips of Im wide every Sm, no fertilizer 19 11.8 64 6.3
4. Control, ploughed paraliel to slope, no
fertilizer 44 65.9 6.9 90
5. Strips of Im wide every Sm, with ferti-
lizer 44 232 - 10.3
6. Control ploughed parallel to slope, with
fertilizer - 1 159.6 - 88
7. Double rows with strips, no fertilizer - 62.3 - 24
8. Double rows with strips, with fertilizer - 12.2 - 6.8

Fertilization 38 kgs/ha of NPK !

Slopes of 13-14% at top of measurement plot, 16-20% at bottom
Effective precipitation (corresponding to measurements) 1983: 447mm.
Precipitation 1984: 1018mm.

In spite of the problems with the changes in treatments, we do think that the
data obtained give a clear indication of the erosion limiting potential of the
strip treatments. This statement can be justified by looking at the erosion
measurement data from the period after the first two months of the 1984
cropping cycle. It may be assumed that by that time, the influence of the
changes of 7 and 8, with quantities of eroded soil of 4.6, 3.6, 65 and 3.9
tons/ha respectively, were clearly superior to the control treatments 4 and 6,
with 21.2 and 22.8 tons. However, yields were inferior; in fact, in this respect
only treatment 5 (strips with fertilizer) could compete with the two traditionally
prepared plots. Yields in the double row treatments, even with application of
fertilizer, were so low that the feasibility of this form of erosion control, in arid
infertile regions such as the Sicrra, secems limited. In gencral, fertilization was
found to increase yields considerably, with the exception of the two traditional
treatments. Differences in soil fertility may be the cause of this phenomenon;
according to the farmer who managed the trial, the plot with application of
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fertilizer was less fertile to begin with than the plot without fertilizer. There
were also indications that fertilizer use had a positive effect on erosion controk:
in the treatments with strips and fertilizer (5 and 8), erosion during the last 8
months totalled 3.6 and 3.9 tons respectively, in those without it (3 and 7), 4.6
and 6.5 tons. However, in the grand total these differences have little signifi-
cance, due to the fact that most erosion occurs in the first months of the
cropping cycle. Future trials would hopefully indicate whether fertilizer applica-
tion could also limit erosion in this crucial first stage of plant development,

In conclusion, it may be stated that our erosion research, in spite of all the
difficultics encountered, did produce some promising results. Partial land
preparation with untilled strips every five meters, perhaps in combination with
fertilization, appears to offer a good perspective on diminishing erosion in the
difficult conditions of the Sierra. Moreover, this system seems more adapted to
farmer’s cconomic conditions than the drains advocated by Plan Sicrra, because
minimal costs. Although some extra costs may be incurred in weed control,
these may be offset by a lesser investment in land preparation.

Although initially Plan Sierra officials were quite skeptical of the results of
the trials involving the drains treatments (one official even threatening to
publish a paper refuting them) a constructive dialogue was created after a
presentation at the office in San Josc de las Matas. It was concluded that
systems with drains are apt for tcrrains where the water from the lateral
ditches can be drained in land well protected against erosion (forests, for
example), or in drains with a good cover of natural vegetation. These possibil-
ities, though limited in the area around Moncién, do exist in other, more moist
parts of the Sierra. For the more arid reg:ons, the potential of strip-cropping
was recognized, and interest was expressed in participating in and expanding
the trials.

Conclusions

All in all we conclude that:

- Varictal change was a common phenomenon, commonly ackowledged by
cultivators and generally ignored by scientists, The same was true for the ’root
rot’ phenomenon, indicating the great distance between the respective knowl-
edge networks. ‘
- Adaptive erosion trials were designed, involving local knowledge, although
too early to lead to acceptable erosion control measures; the trials did provide
a linkage between cultivator and scientific knowledge.

- Sociologists provided in both cases the link between the knowlcdgc net-
works through a role-mix of sentisizer, method maker, broker and scout.
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of women. By technological adoption we refer to the use of new varieties, the

use of fertilizers, the use of new machinery or technical equipment and to the

development of new infrastructures such as irrigation, drainage and roads.
Keeping within the geographical limits of the general research project, we

delimited the study in the following way:

1. The study of the production of ‘casabe’ (flat cassava bread) in the sierra

region, especially in Moncion and San José de las Matas.

2. Female participation in rice production in the region around El Pozo de

Nagua.

'Casabe’ is a traditional crispy flat bread that has been calen since pre-
colombian times, and accompanies several meals. In spite of the parallel use of
bread, ’casabe’ is still widely used in the D.R,, and is even exported to New
York for the half million Dominicans living in that area.

We chose to work on the production of ’casebe’ because it is a traditional
occupation of women and has remained so. Moreover, the commercial produc-
tion of it uses a high proportion of female abour. In the regions mentioned we
found a great variety of ’casabe’ factories - there were factorics which used
about thirty employees, others which functioned only with family labour and vet
others that were organized on a cooperative basis. Though the division of
labour did not vary much from one factory to another, the working and the
payment conditions did. We tried to pay special attention to this problem. We
further found that in the processing of cassava there were few successful
technological changes which concerned the work of women.

There were some attempts made to improve the working conditions, but
these did not prove to be very successful. These were concerned particularly
with the size and shape of the ovens and chimneys built to reduce the smoke in
the working arca, However, some mechanical rasps and presses were develo-
ped which were successful. These were almost exclusively used by men.

In the region of El Pozo de Nagua, in the area of a land reform project, we
found that women work in rice production in two ways. There were women,
the ’parceleras’, who in their own right received plots of land, a ‘parcela’, on
which they could cultivate rice. They did this themselves, with the help of
family members and hired labour, or with the help of a foreman. Whether the
women carried out the work on themselves or not, they were always the ones
who administered it and who organized getting credit from the local bank,
which is only given to the beneficiary of the plot.

There were another group of women, the ‘jornaleras’, less fortunate, who
were not able to obtain a plot of land. With urgent economic needs, and in a
sitnation in which there were few income generating activities, some women
started working the rice fields as day labourers, mainly in the harvesting and
threshing of rice. This is not considered women’s work in the Dominican
Republic.

42



Women, just like the men, we discovered, are willing and able, whenever
possible, to apply new technology. Theirs has been a socio-economic adaptati-
on, for in the D.R. women have adapted to new technologies at the same time
as they have adapted to a change in the division of labour - doing what is still
considered by many to be a man’s job. Women have gone into rice production
as farm managers or if not possible, as wage labourers, because in their
situation this has offered them the best economic alternative. In this sense we
speak of the socio-economic adaptation of women. Once again, economic needs
change social norms, and women adapt to them. Moreover, they seem to do
well in their new tasks,

Women work outside of the house because they have to. The financial
contribution of women to the family is of the utmost importance, even if this is
small. In the case of women baking ’casabe’, their income satisfied wecekly
needs. This was important, because their husbands - mostly small farmers -
earned money over longer intervals. In the case of women working with rice,
where more than 60% were heads of households, the woman’s income was
even more important; their families depended upon it.

We therefore suggested to officials of the government who are responsible
for the distribution of land and the means of production, to take women more
scriously into account as bencficiaries of the land reform. The women who
have benefitted from it have shown that they are capable of managing or even
working the land, they are also considered good credit-risks and it is said that
their incomes benefit more directly their own families.

The Dominican land reform laws do not mention women as possible
beneficiaries, but neither do they exclude women. The land is given to the head
of houschold, yet 30% of Dominican houscholds are headed by a woman, a
fact which the law does not seem to take into consideration. These laws should
be modified to take more account of reality on this point. Particular attention
should be given to female headed households who are among those in the
greatest need. The increasing economic participation of women in the rural
sector, shows that a certain change is taking place in the division of labour as a
response to rural poverty. It further represents the capacity that women have to
adapt to new and deteriorating socio-economic situations. More emphasis on
women could serve as a stimulus to smail-scale farming which would serve to
reduce rural poverty.

6. Adapted farm machinery: the VOTEX rice thresher

The VOTEX Ricefan is a small, portable rice thresher, developed by the
Dutch company Vogelzang BV, in cooperation with the Department of
Agricultural Machinery of the Agricuitural University of Wageningen. Early in
1983, with funding from Dutch Aid, two machines were sent to the Dominican
Republic for testing under the specific circumstances of the rice producing
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Perhaps even more important, substitution of labour is limited, especially in
comparison with the large combine. And last but not least, the VOTEX also
has potential for use with other crops, especially sorghum.

On the basis of the positive results of the evaluation, it was decided to look
into the possibilities of producing the VOTEX in the Dominican Republic
itself. To that purpose, a project involving Dominican institutions, the Interna-
tional Agricultural Centre and Dutch Aid was formulated, in which 60
threshers were constructed partially in Holland and partially in the D.R.



3. THE ROLE OF SOCIAL ANTHROPOLOGY/SOCIOLOGY
IN AGRICULTURAL RESEARCH, THE PHILIPPINES,
1982-1986

The introduction of social scientists into agricultural research stations is not
always an easy affair. Their vehement and not always balanced criticism on the
green revolution (Feder, 1983), is one such reason. In the International Rice
Research Institute (IRRI), which accepted the idea of a joint research
programme, some of the staff members were surprised and not so pleased that,
after the stay of the cultural anthropologist Grace Goodell, a sociologist was
again allowed to work in the institute. Those who have read her very
entertaining but also rather critical ’Letters from the barrio’, will have some
understanding of their reaction. But it gives some indication of the general
atmosphere in which the research project started.

1. Objectives and organisation of the project

It was decided that the senior cultural anthroplogist Dr. A. Polak, kindly made
available by the Amsterdam-based Royal Institute of the Tropics, would be
located in the agricultural economics department and would become a parti-
cipant of the cropping systems mulii-disciplinary team,
His main tasks were:
a) To develop methods and procedures to provide a sociological dimension to
the description of cropping systems sites, in order to facilitate the design of
better adapted new technologies and their evaluation;
b) To contribute to the evaluation of constraints to adoption and the
consequences of technologies already designed and tested.
In other words, the main objective of the project was to find out whether it was
possible to include sociological components of Zandstra, Price, Litsinger and
Morris’s "Methodology for on-farm cropping research” (Zandstra et al, 1981).
Three locations were decided upon for the location of the field activities.
The first was in Ilo Tlo, where IRRI had finalized an on-farm cropping research
project. The second was in Solana, in the Cagayan valley, where an ongoing
reasearch programme existed. Unfortunately this location had to be abandoned
due to a political situation that made sociological research practically
impossible. The third location was in Guimba, in the Nueva Ecija province,
where IRRI was starting a new on-farm cropping research project in an area
irrigated by tube wells. It was hoped that by studying the on-farm cropping re-
search methodolgy implemented by IRRI, in three diffcrent stages of
implementation, it would be possible to gain some insight into the question as
to what phase in the methodology being implemented sociological components
could be best introduced.
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some of the researchers when, on the Solana site, the TRRI varieties could not
cope with the extremely adverse physical environment. They thought that the
site was a failure. Only at a later stage was it seen that the outcome of the
research executed at this site gave clear indications for further research.

Thirdly, the participation of the farmers was very limmited. This was partly
due to the great influx of technically capable personnel. Another most likely
reason was, that although attention was given in the methodology to socio-
economic aspects, the discipline to obtain the sociological and cultural data was
lacking. But such data are important for finding out how farmers and their
families can be induced into active participation.

Fourthly, there was a tendency to lay too much stress on extensive and
time-consumig surveys. These resulted in descriptive material that gave only a
limited insight into the sociological processes that were determining produnction
activities. It was a general criticism of the on-farm cropping research
programme that it was too descriptive and did not give enough insight for
making extrapolations for the future.

Fifthly, just the appearance of IRRI, a powerful organisation in the
Philippines, already changed the situation on a site. A clear example was the
Guimba site. Due to the fact that IRRI was working in the arca of the deep
well P27, technical problems were solved more quickly than would otherwise
have been the case. It also became impossible for the management of this
pump irrigation scheme to deny water to those farmers not paying their water
duties, but who were cooperating with IRRL

Cropping systems versus farming systems

When the research project started, IRRI still had a cropping research pro-
gramme, Later it was changed into a farming systems research programme. It
will become clear that these two systems are part of a hierarchy of systems,
starting from the cell with its subsystems, via plant systems at lower levels, to
at the higher levels household, village, regional, national and international
systems.

The farming/household system is the most logical choice for rescarch when
it comes to influencing the decision making of farmers on the use of new
production technologics, because that takes place at this level of the system.
When it comes to the testing of new varicties, it seems that the cropping
system is the most appropriate level for observation and analysis. It remains
closest to the tasks of agricultural research stations. When higher systems are
selected as the main cntrance point for research there is the danger that
elements are introduced in the research process that can better be analyzed by
other types of research institutes. But whatever level is chosen, in the final
analysis, higher and lower levels cannot be neglected if a new technology is
going to be beneficial for farmers under specific conditions. It is, however,
important that the social and economic disciplines in agricultural research
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stations limit their research to thosc aspects that are really relevant for the
decision making process in agricultural research policies. Detailed market re-
search, village studies or in-depth research on power patterns could be better
performed by other institutions.

From the foregoing, it becomes clear that the entry point in the hierarchy
of systems, has consequences for the role of the social sciences in agricultural
research stations.

Introducing sociological componenis in on-farm cropping research
Site selection

Polak (1981, IDC, C.7) noted that the selection of research sites was dealt with
very casunally. The selection of research sites goes in two steps. First the target
arca has to be chosen. In this decision, policy makers have a considerable say.
Within the target arca, rescarch sites then have to be selected. It is crucial that
such sites are representative for large areas (recommendation domains). Such
arcas have to have important characteristics in common. However,
homogencous areas in a physical as well socio-economic sense are, in most
cases, small and not very relevant for agricultural development. It is therefore
important that a sclection of the most crucial characteristics is made. This can
lead to vivid discussions in multi-disciplinary teams.

It is not only important that the research site be representative for the
target area, it is also necessary to assess whether it is possible to develop
methodologies: a) to later test promising alternative cropping patterns in the
target area and/or b) to identify and bring about specific institutional
requirements for the adoption of new cropping patterns tested by the farmers.

For the site selection and description, Polak indicated five categories of
sociological criteria that should be taken into consideration (1985, IDC, C.7). A
summary of these sociological criteria, including some comments, follows:

1) Cultural identity and variation

To indicate cultural identity and variation is important because the way people
are likely to act, for example, with regard to agricultural production techniques,
and in institutions of importance for agricultural production, is largely
determined by the operating norms, which are in turn derived from cultural
values.

Differences in language or dialect can be a first indication, but it does not
guarantee that the same norms are being used. Sub-groups in a society, be they
classes, casts, or categories differing in socio-economic status, may display
considerable differences when it comes to their operating norms. These
differences need to be identified as carly as possible. In the beginning,
secondary sources and open ended interviews with key-informants are the best
instruments for discovering initial indications of the existence of such
differences.
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of the physical environment and institutions relevant to their agricultural
production processes.

It was observed in Guimba, for instance, that the land classification of the
farmers did not coincide with the land classification of IRRI. Due to certain
values, such as favouring the growing of rice above all other crops, and certain
attitudes, such as avoiding risks by growing different crops or varieties at the
same time, different properties were attributed to various land categories than
those given by IRRI. Insight into a farmer’s motives is esscntial for asscssing
the acceptability of alternative cropping patterns.

2) Farmerss needs

A study of the felt needs of several categorics of farmers, makes it possible to
identify components relevant for existing farming systems. In Guimba there was
a strong need for a reliable source of irrigation water. The way they tried to
satisfy this need in the various stages of the growing season, gave an indication
as to how they would behave when new cropping systems were introduced.

3) Possibilities of other organizational arrangements

When new forms of cooperation are needed for an effective introduction of
alternative cropping systems, it is important to identify the relevant
components. Potentially important components in the Guimba research site
were: a) factional strife affecting the irrigation association and water
distribution, b) differences in power and wealth influencing access to water, ¢)
ways of servicing debts by the farmers (not paying irrigation fees was a
common option), d) power interruptions upsetting water delivery schedules.

4) History of farmers’ technology

In Guimba, farmers have been experimenting with direct seeding instead of the
traditional transplanting. They did not think that direct seeding was giving the
desired results, but they still continued with the experiments. From discussions
with the farmers, it appeared that the following components were of
importance in their considerations: the wages of transplanters, the cost of
herbicides, and the time available for crop cstablishment.

On the basis of a preliminary analysis of these components, certain
consequences of newly designed cropping patterns could be indicated. When
particular cropping patterns were sclected for testing, it was also possible to
indicate research priorities for the social scientist. In Guimba, it was clear that
the institutionalized decision making of farmers regarding equitable and
efficient water distribution was a research item with a high priority.
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Designing altemative cropping patterns

After 2-3 months when the description of the research site is finished, the
design of alternative cropping patterns is done via a workshop which lasts for
2-3 days. According to the methodology (Zandstra et al, 1981): three levels of
feasibility should be considered during the design phase: the biologically
feasible, the technically feasible, and the economically feasible alternatives.
Polak (C7, 1986) suggests adding two levels of suitability as well:

a) Only when the designed cropping patterns arc also acceptable to the
farmers they will be implemented. A first assessment of their social accepta-
bility can be made by the sociologist. This can be done on the basis of the
information gathered on what motivates farmers in their decision making
process. In Guimba, for instance, six criteria which influenced farmer decision
making were selected;

- adaptability to the specific conditions of the farmers’ fields;

- distance of the ficlds from the house;

- availability of labour;

- preference for growing rice;

- avoiding risks by growing several rice varicties or crops at the same time;

- expected possibilities for selling upland crops.

But the final answer has to be given by the farmers themselves. It is, therefore,
not only important that site researchers, advanced cropping systems researchers
and subject matter specialists are involved in this workshop, but that farmers
and local officials also take part in the design of alternative cropping patterns.
b) Another aspect that should be taken into consideration during the design
phase, is the existence and avoidance of the adverse consequences of alternati-
ve cropping patterns for high-risk groups. The question of the degree of
neutrality in growing modern rice varicties is still under debate. But the issue,
as such, has to be scrutinized carefuily.

Testing

The selection of particular cultivators’ fields is based, in the methodology
(Zandstra ct al, 1981), mainly on the physical properties and location of their
land. But from a sociological point of view this is not enough. It is also
important, for farmers, coming from different socio-economic categories, to be
involved in the testing of new cropping patterns. These should preferably be
farmers whose houscholds have been selected by the social scientist for case
studies.

Another problem needing attention, is the representiveness of the testing
that takes place at IRRI on-farm cropping research sites. During the testing
period, the technical and biological feasibilty are tested in trials that are
managed by the researchers. It is assumed that, except for the farmer’s
decision making that has been taken over by the researchers, all other
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circumstances are the same. However, as mentioned earlier, in Guimba, the
mere presence of IRRI on that site, changed a crucial element in the situation,
namely the availabilty of water and its distribution.

When it comes to testing the social acceptability of the new technology the
following observations can be made.
- Firstly, there was an overwelming presence of IRRI personnel, ail intere-
sted in making the research a success in the sense of proving that the IRRI
technology was acceptable.
- Secondly, there was the proximity of the trials managed by the reasearch-
ers, which not only gave the farmers far more information on the new cropping
systems than they ever could obtain under normal conditions, but also gave
them clear examples of how to perform each activity.
- Thirdly, there was also some kind of psychological pressure which made it
difficult for the farmers under such circumstances to refuse the new cropping
system offered, at least during the testing phase.
- Fourthly, the trials are carried ouf, initially, on only small parts of the
farmer’s land. It is only when a cropping pattern is introduced on a larger scale
that it becomes possible to measure its social acceptability.

For the last two stages of the on-farm cropping rescarch methodology, pre-pro-
duction evaluation and production programmes, no specific recommendations
were made by Polak. This was for various reasons. Firstly, the experience of
IRRI with these stages was limited. Secondly, in the most important reseach
site, Guimba, the process had not yet reached these stages. Thirdly, time was
not available.

3. Collecting and presenting sociological data

Social scientists in agricultural research stations face the task of having to
present their data in such a way that they are intelligible and acceptable to
other disciplines, and that the data can be merged with the data of the other
disciplines in the interdiciplinary analysis. In performing this task cffectively,
sociologists have to be aware of some methodological problems.

Case studies in conjunction with surveys

One of the problems is that the social scientist is expected to present his data
in a quantitative form, in well-organised tables. The survey is the most logical
instrument available to sociologists for answering this demand for
quantification. However, there are several important dangers in rushing too
early into large and often resource-devouring surveys.

In the joint research programme in IRRI, special attention was given to
this methodological aspect. Hereafter, a summary is given of some of the
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observations and recommendations made by Polak on the basis of his experien-
ces in some of the research sites, especially in Guimba, and presented in his
report "Case studics and interview schedule surveys: A social anthropological
approach to data collection in farmer oriented agricultural research” (Polak,
1981, IDC, C.6).

The main argument is that before starting surveys, it is important to do
some in-depth research in the form of case studies, for the following reasons:
a) At the beginning of a rescarch process it is not yet known which factors are
relevant for the acceptability of new technologies, and what the potentially
negative consequences of such technologies will be, for so called high-risk
groups. This can lcad to a situation where the outcome of predetermined
questions is irrelevant. It can also result in long questionaires, tiring the
respondents and resulting in loss of reliability in the collected information.

b) Interview schedule surveys can give an answer to the prevalence of certain
factors (how many/how much), and can help to determine correlation
cocfficient types of relationships. But before seeking this quantative
information, an insight is necessary into why various categories of farmers react
in different ways. This is needed in order to explain, and if possible predict,
these reactions.

¢) When a researcher starts to use a questionaire too soon he runs the risk of
collecting information that lacks validity. Validity refers to the degree to which
scientific observations and information actually measure what they purport to
measure. The main reasons for the lack of this validity are:

- Respondents have the tendency, when it comes to sensitive issues, to give
answers that refer to a situation as they think it should be, but which may
not reflect the actual situation or their actual behaviour. It is also important
to note that between cultures and social strata there are great differences
when it comes to the categories of information that are considered
sensitive.

- Another problem is that the meaning and connotations of the concepts

used by the respondents may differ from those of the researcher. For

instance the word ’risk’ may have a different meaning for the farmer to the
way it was intended in the questionaire. As a result the farmer’s answers
will not reflect his thinking.
d) When the researcher is not sufficiently acquainted with the respondents
situation, the reliability of parts of the information may be endangered. Lack of
information with regard to the local situation can lead, for example: to asking
the wrong questions; to formulating pood questions in the wrong way; or to
asking them at the wrong moment. This is often the case with issues where the
respondents are afraid that the correct information could harm them, for
example, in giving information regarding the ownership of land or animals that
are liable for taxes.
e} Scheduled interviews are conversations of only a couple of hours or shorter,
based on a rather rigid schedule of questions between persons who scarcely
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know each other. It is obvious that under such circumstances it is difficult to

create the atmosphere of trust and mutual understanding necessary for

obtaining rcliable answers.

In order to avoid the problems mentioned above the use of the case study
approach at the beginning of the research process is strongly recommended. A
case study is an empirical inquiry that investigates phenomena within their real
life context, when the factors relevant for these phenomena are not clearly
evident, This approach zooms in on social units as a whole and is suitable to
answer "how" and "why” questions about events for the following reasons:

a) Case studies provide better circumstances for creating mutual trust between
informants and investigator. Only when the informant trusts the investigator
can highly valid and reliable information be obtained.

b) Mutiple forms of information gathering are used in case studies ;

- Observation. It is important that the rescarcher goes into the ficld to see

what agriculturally relevant activities are carried out by the various

members of the household and under what circumstances.

- Open interviews, Via open interviews it becomes possible to discuss with

members of the household why they decide to undertake specific agricul-

tural activities.

¢) The case study makes it possible to pay a number of visits to a household.
This puts the researcher in the position of being able to check the
reliability of the information obtained and to compare the outcomes of
observation and interviews. Preparing in advance an interview guide is
recommended, in order not to miss potentially interesting issues. Contrary
to the interview schedule, the interview guide contains no predetermined
carefully formulated questions but only topics for discussion. During the
casc study the researcher is free to delete subjects that are irrelevant and
to add topics that seem to be meaningful.

In on-farm cropping research there are several stages in the case studies. In the
first stage the case studies have to lay the basis for the interview schedule
survey. However important the information derived from the case studies may
be, it gives only an in-depth view in a limited number of households. The
survey, through a representative sample, must give an indication of the
frequency of the most sailiant characteristics of the households included in the
case studies, that occur in the research site. This means that the first stage of
the case studies have to be concluded in a couple of weeks. -

At the design stage of the methodology, it is essential that some of the
hounseholds involved in the case studies are represented at the workshop. This
makes it possible to follow closely their decision making process. At the
workshop itself it is not likely that all the factors influencing the rcactions of
the farmers will be explicitly indicated.
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The stage of testing the case studies, can again provide an in-depth view on
the factors influencing the decision making process within households, when it
comes to the introduction of new production technologies.

Seiection of the units of analysis

The unit for action, when it comes to changing cropping patterns, is the
household. It is logical, therefore, that the unit for collecting and analyzing data
should also be the houschold. From which community the households are
selected is determined during the selection of the research site. Within this
given community/research site, about 10 familics should be sclected. The
households sclected should reflect the range of different socio-economic
categorics in the research site. Special attention must be given to high risk
categories. It is important to consult with the other disciplines involved in order
to find out in which locations in the rescarch site they are going to start
farmer-managed trials, Households that are going to be involved in these trials
can then be included in the case studies. It is possible that during the research
process some of the households will have to be replaced by others. Timely
consuitation with the other members of the rescarch tcam can minimize this
problem.

Selecting households from a community outside the research site can also
be considered, in order to use them as a control group. This can be important
for observing the behaviour of high-risk groups. However, time constraints will
need to be taken into consideration here.

Types of case studies

Several types of case studies were used in IRRI; on-farm cropping research.

- The apt illustration. This is the description of a rather simple event in
which the operation of some general principle is clearly illustrated, for instance,
how, when and why a wife of a small farmer is engaged in transplanting rice.

- The analysis of a social situation. A social situation is a of events which the
rescarcher is able to construe as connected with each other and which take
place in a relatively restricted span of time. For instance, the description and
analysis of a meeting of farmers and extention officers where the latter are
explaining the advantages of high yielding varicties.

- The extended case study. Such casc studies deal with a sequence of events
over quite a long period, where the same persons are involved in a series of
situations. This makes it possible to get an insight into the processes of change
taking place in a household. This type of case study can be used in the stage of
testing altecrnative cropping systems.
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Requirements of the interview schedule

The list of questions should:

- be brief, preferably not more than 3-4 pages, in order to avoid lengthy
periods of interrogation that can lead to irritation with the respondent, -
affecting the validity of the answers and resulting in a long period needed for
verifying that the data-yield is valid and reliable information;

- inspire the respondents to give accurate answers;

- yield facts and figures which relate to a representative sample of the group
studied.

It is only possible to reach these requirements when the researcher is fairly
well acquainted with the local situation via case studies.

The foregoing shows that through a well chosen mix of several types of
case studics and a survey, it is possible for sociologists to provide, in on-farm
cropping research, a timely insight into ongoing social processes relevant for
agricultural production processes, and a quantification of their most important
indicators.

4. A gystems approach and the construction of models

In his reports, Polak (IDC, B.15, C.7, C.8) indicates that the production
function " Y =f(M,E)" introduced by Zandstra et al (1981, p.3} is not as clear
as its mathematical form suggests and its practicality is doubted Y =
plantgrowth and crop yields; E = environment; M = management of cropping
systems. He advises a further elaboration of the concept of system for the
following reasons:

“For changing effectively and efficiently an existing cropping system, the system
as a whole has to be considered. A systems approach is eminently suitable to
cover all relevant components and their states and their interrelations, by
enabling us:

a) To construct a represeatation of the farming and cropping sysiems under
study. In such a model the components, their states and their interrelations,
first have to be identified and then described quantatively and qualitatively with
a degree of precision which has to be improved in the course of the research;
b) To design, on the basis of an initially hypothetical model of the existing
farming and cropping systems, alternative cropping patterns, which are
scemingly more profitable and acceptable to the farmers, taking into account
the actual biophysical, technical, economic and social conditions. In testing the
designed cropping patterns, the hypothetical model has to be refined;

¢) To identify, in good time, on the basis of the model, possible negative and
positive consequences of what seem promising cropping patterns;



d) To integrate the work of participating scientists belonging to different
disciplines, by assigning them their proper places in the model." (Polak, 1986,
IDC, C.7;378,379).

For the constructions of models that can be used for the prediction of events
relevant for the effective implementation of new cropping systems, the social
scientist must have an insight into the major social processes that can influence
the decision making processes pertaining to the realisation of these events. For
quantification, it is necessary to find indicators or factors that reflect these
processes. This information can be derived from several types of case studies.

For the construction of simple mathematical models Polak (1986, IDC, C.4,
p-11-13) gives the following suggestions. As it is not known on the basis of the
case studies whether these factors reflect the general tendencies in the research
site, a scheduled interview survey has to follow. The quantitative significance of
the factors can be analyzed by drawing up tables combining events to be
predicted. Examples are the location of plots and the payment of water fees,
the membership of tillers and their cropping pattern, etc.

The results of the case studies and survey should be summarized in a flow
chart. Such a flow chart was constructed for the decision making process
relevant for the paying of irrigation fees in the service area of the deep well
pump P-27 in the Guimba area (Figure 4).

The flow chart and the tables have to be translated into a model which can
generate relevant predictions. Relationships between relevant factors and the
events to be predicted, have to be quantified by computing conditional
probabilities for the base line period. These conditional probabilities are then
used on initial data of a following period for which hypothetical predictions
have been genecrated by applying the product rule for dependent events. The
hypothetical predictions can be generated with a calculator, an electronic
spread sheet or a simple computer programme. Polak, Agmata and Bobbink
(1986, IDC, C.5) demonstrated the application of this procedure in the
document "Predicting farmer's decisions on membership of an irrigators
association and payment of the irrigation fee: A trial". The effort of Polak to
introduce mathematical modelling in the presentation of sociological data for
the use of making predictions, is laudable.

Such efforts shouldcontinue, because it can be expected that mathematical
models in agricultural research will become important. However, some caution
in this field is required. A model is only relevant when the quantitative data
base is adequate. The collection of such a data base requires searce resources,
It has to be realised that simple predictions can also be made, even in a
quantitative way, on basis of qualitative information. Soctal scientists must not
be tempted into a position whereby they begin to use models just to keep up
with the technical disciplines, when, with their qualitative instruments, and with
less resources, they can do the same job just as well.
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5. Some organizational aspects
Position of sociologists in agricultural research institutes

Onc of the objectives of the research project was to obtain some insight into
the optimal location of sociologists in an agricultural reseach institute.

As mentioned earlier, Dr. Polak was attached to the agricultural economics
department of IRRI and became a participant of the cropping systems
multi-disciplinary rescarch team. It seemed the most logical position. It was
interesting to observe that most of the relations with the technical disciplines
were not problematic. With the economists there was good cooperation,
certainly in the beginning, but there were also tensions for various reasons. The
most obvious one is that there is a potential overlap between the sociologist
and the rural economist. This can lead to the feeling, by an already established
discipline, that the sociologist is intruding in his ficld of expertise. Another
problem can arise when the sociologist obtains information from his informants
that questions the accuracy of some of the economist’s assumptions. An
example of this was when farmers said that they were not interested in the
growing of a crop proposed in the new cropping systems, because the prices in
the period after harvesting were not attractive, while the information of the
economist indicated otherwise. A request to the sociologist to make a mew
assessment of the local market prices was not directly accepted. In view of the
fact that the number of sociologists in agricultural research institutes will be
very limited, most likely not more than one, it is not realistic to suggest a
special sociological department. The logical placement at IRRI for the
sociologists therefore, will be in the department of rural economics. It is,
however, necessary to make a clear delineation of the fields to be covered by
the two disciplines right from thc beginning, It is also important to indicate
those areas where a certain overlap cannot be avoided and to find solutions for
a sound cooperation.

Another important aspect is the necessity for information, obtained from
farmers by the sociologists, to be taken seriously by all other disciplines. This
can partly be realised through joint fieldtrips.

Sociology in international agricultural research institutes

The sociological knowledge for understanding has a wide range of applicability.
However a typical characteristic of sociological knowledge is that it is time and
place specific. The place specificity also holds true for the findings of agricul-
tural rescarch. However, for the social sciences this problem is more pressing.
This means that the sociological contribution in international rescarch
institutes, is mainly limited to the development of methodologies and approa-
ches that, with some adaptations, can be applicd in other countries.

63



The development of such methodologies requires field research. The results
of this research are, of course, of relevance to the country in which it takes
place.



REFERENCES

Box, L. (ed.} (1985), Agricultural Research Policy and Organization in Small
Countrics: Towards a Rescarch Agenda. The Hague, ISNAR, 13-19.

Box, L. and F. Doorman (1985), The adaptive farmer: sociological
contributions to adaptive agricultural research on cassava and rice
cultivation in the Dominican Republic. Deptartment of Sociology of Rural
Development, Agricultural University, Wageningen.

Box, L. (1988), Experimenting Cultivators. A Method for Adaptive Agricultural
Research. Sociologia Ruralis 28(1), 62:75.

Box, L. (1989), Knowledge, Networks and Cultivators; Cassava in the
Dominican Republic. In: N. Long et al (eds.) Encounters at the interface,
Wageningen (Wageningen Studics in Sociclogy 27).

Box-Lasocki, B. (1982), Man and manihot. Vol. Il: An annotatcd bibliography
on cassava cultivation and processing among Amerindians. Wageningse
Sociologische Studies 28, Landbouwuniversiteit, Wageningen.

Chambers, R. (1989), Farmer first. Farmer innovation and agricultural
rescarch. Intermediate Technology Publications, London.

Cock, J. (1985), Cassava, new potential for a neglected crop. Boulder, Colora-
do. Westview Press.

Doorman, F. (1989a), The Use of Social Science Methods in Agricultural Re-
scarch: The case of late transplanting of rice in the Dominican Republic.
Netherlands Journal of Agricultural Science. 42(2):97-105.

Doorman, F. (1989b), Strengthening Qualitative Analysis in Agricultural Re-
search: the Social Scientist’s Contribution. Sociclogia Ruralis 29(3-4), 250-
264.

Doorman, F. (1991), Adept at adapting. Contribution of sociology to
agricultural research for small farmers in developing countries: the case of
rice in the Dominican Republic. Agricultural University, Wageningen.

Dusseldorp, D. van and L. Box (1990), The Role of Sociologists and Cultural
Anthropologists in the Development, Adaptation and Transfer of Agricultu-
ral Technologies. Netherlands Journal of Agricultural Science, 38:697-709).

Feder, E. (1983), Perverse Development. Foundation for Nationalist Studies.
Quezon City, The Philippines.

Inter Documentation Center (IDC) (1987), Reports of "Adaptive Agricultural
Research Project, 1981-1983: The Dominican Republic® and "The Role of
Sociology/Social Anhropology in Agricultural Research, 1982-1986: The
Philippines". Papers published in these two research projects are available
at IDC Microform Publishers bv, P.O. Box 11205, 2301 EE Lecusden, The
Netherlands.

La Gra, J.E. Martinez, and J.F. Martinez (1982), Identificaci6n, evaluacion,
reduccién y pérdidas de post cosecha. Arroz en la Reptiblica Dominicana.
IILCA 358, Santo Domingo, D.R.

65



Maxwell, S. (1986), The Role of Case Studics in Farming Systems Research.
Agricultural Administration, 21:147-180

Perez Rodriguez, F. (1983), Edad 6ptima para transplante manual y mecani-
zado en variedades de arroz de portes diferentes. Juma, Bonao: Centro de
Investigaciones Arroceras, Dominican Republic.

Rhoades, R.E. (1982), Breaking new ground: agricultural anthropology. Centro
Internacional de la Papa, Lima.

Rosario Jaguez, O.0.R. and R.M. Rosario Yaport (1984), Efecto de diferentes
niveles de nitrégeno en ¢l rendimiento de Arroz transplantado a diferentes
edades de planta. Graduate Thesis, Instituto Superior de Agricultura.
Santiago, Dominican Republic

Scott, R.A. and A.R. Shore (1979), Why sociology does not apply: A study of
the use of sociology in public policy. Elsevier, New York.

Zandstra, H.G., E.C. Price, J.A. Litsinger and R.A. Morris (1981), Metho-
dology for on-farm cropping research. IRRI, Los Bafios, Philippines.



Still available in this series

Paddy farmers, irrigation and agricultural services in Malaysia. A case study in the Kemubu
Scheme

G. Kalshoven, ). R. V. Daane, L. . Fredericks, F. van der Steen van Ommeren and A. van Tilburg. 1984,
205 pp., paperback, (nr. 11), ISBN 90-6754-055-2 (2¢ edition)

Anthony Giddens. Een kennismaking met de structuratietheorie
Q. ]. Munters, Ernst Meijer, Hans Mommaas, Hugo van der Poel en Gert Spaargaren.
1991, vili + 110 pp., paperback, (nr. 14), ISBN 90-6754-194-X (39 revised edition)

Handelen, Handelingscontext en Planning. Een theoretisch-sociologische verkenning
Fer Kieefmann. 1985, 37 pp., paperback, (nr. 15), ISBN 90-6754-062-5

Irrigation and social organization in West Malaysia
H. J. Hoogstraten. 1985, 148 pp., paperback, (nr. |6), ISBN 90-6754-067-6

The commoditization debate: labour process, strategy and social network
Norman Long, Jan Douwe van der Ploeg, Chris Curtin and Louk Box. 1986, 123 pp., paperback,
{nr. 17), ISBN 90-6754-087-0 (27 edition)

Rood en Zwart: Bedrijfsstrategieén en kennismodellen in de Nederlandse melkveehou-
derij
Benjo Maso. 1986, 135 pp., paperback, (nr. i8), ISBN 90-6754-094-3

Benaderingen van organisaties vergeleken. Een kritische bespreking van theorievorming over
de relatie tussen strategie en structuur van organisaties

Henk ten Holt. 1987, 115 pp., paperback, {nr. 19), ISBN 90-6754-098-6

Landbouw, landbouwwetenschap en samenleving. Filosofische opstelien
H. Koningsveld, |. Mertens, 8. Lijmbach en |. Schakel. 1987, 200 pp., paperback, {nr. 20},
ISBN 90-6754-115-X

De verwetenschappelijking van de landbouwbeoefening
Jan Douwe van der Ploeg. 1987, 344 pp., paperback, (nr. 21), ISBN 90-6754-120-6

Automatisering in land- en tuinbouw. Een agrarisch-sociologische analyse
Jaap Frouws en Jan Douwe van der Ploeg. [988, xvii + |10 pp.. paperback, {nr. 22),
ISBN 90-6754-123-0

illegale recreatie. Nederlandse radiopiraten en hun publiek
J. H. W. Liffering. 1988, 128 pp., paperback, {nr. 23), ISBN %0-6754-128-1

De boer als buitenstaander? Sociologische studies over marginalisering en integratie
A_T. ). Nogij, R. E. van Broekhuizen, H. |. de Haan, Q. |. Munters en K. Verrips. 1989, vi + 118 pp.,
paperback, {nr. 24), ISBN %0-6754-134-6

Organization and participation in Southeast Asian irrigation systems
Geert Kalshoven, Nenita E. Tapay and Aart Schrevel. 1989, vii + |18 pp., paperback, {nr. 25),
ISBN 90-6754-136-2

Marginalization misunderstood. Different patterns of farm deveiopment in the West of ireland
Cees Leeuwis, 1989. xiv + 13| pp.. paperback, (nr. 26), ISBN 90-6754-146-X

Encounters at the interface. A perspelctive on social discontinuities in rural development
Norman Long, editor. [989. viii + 276 pp.. paperback, (nr. 27), ISBN 90-6754-148-6



From common ignorance to shared knowledge. Knowledge networks in the Atlantic Zone of
Costa Rica
Louk Bax, editor. 1990. viii + 80 pp., paperback, (nr. 28), ISBN $0-6754-178-8

Geschriften over landbouw, structuur en technologie.
Bruna Benvenuti; Ingeleid, bewerkt en vertaald door Jan Douwe van der Ploeg.
1991, v + 140 pp., paperback, (nr. 29), ISBN 90-6754-188-5

Sociologists in agricultural research. Findings of two research projects in the Dominican Repubiic
and the Philippines
Louk Box and Dirk van Dusseldorp. 1992, viii + 66 pp., paperback (nr. 30), ISBN 90-6754-215-6

Adept at adapting. Contributions of sociology to agricultural research for small farmers in devel-
oping countries: the case of rice in the Dominican Republic
Frans Doorman. 1991, xxiii + 198 pp., paperback, {nr. 31), ISBN 90-6754-18%-3

Toegepaste filosofie in praktijk. Bart Gremmen en Susanne Lijmbach (red.). 1991, xii + 202 pp.,
paperback (nr. 32), ISBN 90-6754-201-6

Ordering address
Your bookseller or

Pudoc

PO.Box 4

6700 AA Wageningen

The Netherlands

Tel. 08370-8454 and 84548



