
The difficulties of convincing farmers to adapt "improved" technologies made me realize that 
perhaps the technologies were not really "improved", which was borne out in some on-farm 
trials showing that the local varieties and methods of production were out yielding what the 
projects could offer farmers. Were farmers doing something right? I finally had to admit that 
perhaps they were, but what? How could they develop an agriculture that was performing 
better than what science could develop and offer them, without the aid of fancy laboratories, 
sophisticated plant breeding techniques and field trials, and statistical analyses? I think the 
first step was to realize that farmers' agricultural practices are not random acts of planting 
seeds and tending livestock, but are deliberate, well-reasoned choices based on extensive 
experiences with and observation of locally available resources. It is not that farmers are not 
open to new ideas and technologies, indeed; I found quite the opposite as evidenced by the 
many exotic crops and trees widely cultivated by small farmers in Africa. However, like 
consumers everywhere, they are critical of what is offered to them and choose only those 
technologies that appear the most useful and/or profitable for their specific conditions. 

African agriculture, therefore, is not traditional, backward or stagnant but, on the contrary, 
very adaptable, vibrant and dynamic. The dynamic nature of agriculture, then, formed the 
backdrop for my research on agroforestry systems in Rwanda. The aim of the study was to 
understand what farmers know of agroforestry and how they obtained that knowledge and 
continue to add to it. 
 

Ranking game participants identified tree experts as farmers cultivating a diversity of trees on 
their farms in accordance with the Bantu-Rwandan philosophical meaning of knowledge: 
"Knowing a plurality of objects or notions". In both the ranking game and socio-economic 
survey, results showed tree experts had more land, trees and tree species, but the tree density 
on comparison farms was more than two times higher. This points to a differentiation in 
knowledge between tree experts and comparison farmers. 

Comparison farmers did have knowledge about trees and tree cultivation and understood the 
need for and importance of trees. But they had little land and resources and followed a 
different agroforestry development strategy. The smaller the farm, the more they concentrated 
on fewer, less-competitive species, resulting in complex systems of low diversity with a high 
degree of integration of trees and crops. Low diversity/high tree density systems require 
farmers to have a higher level of management skills and greater knowledge of the various 
components and their interactions. Therefore, the agroforestry knowledge of tree experts and 
comparison farmers may indeed be different, confirming the initial conclusions of the 
knowledge ranking exercise. This study thus observed a difference in both agroforestry 
systems and agroforestry knowledge between individuals and groups of individuals. 

As the nature and content of agroforestry knowledge varies among (groups of) individuals, 
the assumption that only some farmers (in this study, locally-identified tree experts) 
experiment proved incorrect. In reality, farmers in each of the "knowledge groups" created by 
the ranking game participants were engaged in the generation of their own particular kind of 
knowledge of trees and tree cultivation, although not all farmers were equally active 
experimenters. Relying on local perceptions that the persons most knowledgeable about trees 
and tree cultivation are the most active experimenters may, therefore, not provide satisfactory 
results. There are multiple ways of knowing about trees and tree cultivation, and each is based 
on, and evolves from, its own forms of knowledge production. 



This research found that almost all farmers in the study areas practice agroforestry. However, 
no two farms had a similar agroforestry system because the farmers designed their own 
systems to meet their multiple needs using available resources. This individuality was 
reinforced by a large species diversity, multiple reasons for planting trees and the many uses 
farmers have for trees.These factors have led to diverse agroforestry systems with very 
complex arrangements of species over space and/or time. The individual agroforestry systems 
resulting from these differences in resources, objectives and contexts require better farmer and 
researcher collaboration to identify problems and opportunities and to develop a range of 
technologies that reflect these differences. 

The plants found on the farm in the indigenous agroforestry systems that the farmer-
consultants called "trees" included not only trees and shrubs but also annuals and perennials. 
The latter ("don-trees" by Western world definition) contributed to the species diversity found 
in the study areas and gave an additional layer of complexity to the indigenous systems. These 
"non-trees" should not be ignored. They provide significant benefits to the farmers and often 
are grown in specific niches not usable for crops or trees. 

Farmer-consultants were well aware of, and sensitive to, the biological interactions of trees, 
crops and soils. These interactions were the main criteria used in decisions about where to 
plant species within the farm and/or the field, and then to evaluate performance. However, 
farmers cited utility and other tangible benefits as the primary reasons behind species choice. 

Farmers considered agroforestry the only solution for obtaining tree products in the future. 
With the increasing competition between trees and crops for a limited land base, farmers 
recognized that decisions concerning species selection and arrangements were becoming more 
and more difficult. The present differentiation of agroforestry systems will, therefore, become 
even more pronounced in the future with increasing fragmentation of farms. In view of the 
continued decrease in farm size and farmers' sensitivity to biological interactions, farmers 
repeatedly stressed that it was imperative to find species and arrangements with the least 
negative influence on crops and soils in order to further agroforestry practices. 

Regarding farmer experimentation, it was difficult to distinguish new from existing practices 
or to differentiate experiment from normal practice in farmers' fields. Farmers considered 
each season an "experiment" in which new knowledge is obtained and new ideas are 
generated. The tree experts consulted in this study, therefore, considered the process of 
gaining knowledge through experimentation (igerageza) to be a part of everyday agricultural 
activities, not separated from them as is the case in the scientific knowledge system. However, 
in spite of the interweaving of experimentation and normal production practices, 
experimentation was a conscious effort on the part of the farmers to build upon the body of 
endogenous agroforestry knowledge. 

The tree experts did not use specific research methods and procedures for experimentation 
with trees and tree cultivation. Trees take several years to mature or to yield usable parts, so 
most farmers (even those with large farms) could not afford to tie up land for experimenting 
with new tree species or arrangements. Thus, tests of new tree species or tree management 
methods were integrated within existing fields and crops which explains the interweaving of 
experimental and everyday agricultural activities. 

Farmers faced a fundamental problem with the supply of new technologies to test on their 
farms. To experiment and develop agroforestry systems, it is necessary to have a range of 



technology options available and accessible. Farmers are able to make qualified assessments 
of what can (potentially) work in their individual situations, but they are obviously limited to 
their immediate surroundings as a main supply for information and ideas. 

The diversification of species and the resulting increase in complexity of land use systems 
resulting from farmers' experimental efforts have been a deliberate strategy of farmers trying 
to overcome ecologic and economic uncertainties and looking toward a better and more 
secure livelihood. There was an implicit understanding that not experimenting with new ideas 
would lead to stagnation and would compromise an already precarious existence. 

The major difference in knowledge production between experimenting farmers and scientists 
is not in experimental procedures and trial evaluations, but the way new knowledge and 
technologies are validated. In the scientific knowledge system, the primary aim of 
experimentation is the advancement of knowledge. Validation comes from active 
communication of experimental results to fellow scientists and researchers. By contrast, 
knowledge production in the endogenous agroforestry system is primarily use- and user-
oriented. Validation comes from other farmers (neighbours and friends) who imitate the new 
ideas/knowledge. In other words, efforts are validated by the final technology users, not by 
fellow experts. However, there was not much active effort to share new knowledge. 

There is also a difference in how experimenting farmers and scientists distribute and 
communicate knowledge. Communication networks for knowledge sharing and distribution 
were neither very extensive nor very well-organized. Farmer-consultants identified this virtual 
absence of local communication and information exchange networks as a major barrier to 
agricultural and agroforestry development. Better communication is needed (1) among 
farmerexperimenters to enhance endogenous agroforestry knowledge production through the 
sharing of methods, procedures and results, and (2) between farmer-experimenters and the 
general farm population to disseminate the results of knowledge and technology generated. 

Related to methodological issues: 

- Future studies of endogenous knowledge of agroforestry should combine qualitative 
and quantitative, participatory and formal data collection methods to provide both 
complementary and supplementary perspectives. 

- Future studies of farmers' experimental activities and knowledge production 
processes should not rely exclusively on the farmers identified by other community 
members as the most knowledgeable about agroforestry. A sample of farmers from 
different "knowledge groups" identified by a ranking game may better cover the wide 
range of agroforestry knowledge and associated knowledge production processes 
among (groups of) individuals. 

- Future studies of agroforestry should follow the farmers' definition of trees and 
should not assume that "non-trees" are weeds of no value. 

Related to furthering agroforestry practices in Rwanda: 

- Extension workers should initially focus on women farmers to convince them of the 
benefits of new tree species and other agroforestry technologies, and subsequently 
explain to the men how to put these improved technologies into practice on their 



farms. As many species (especially medicinal and fruit trees) were planted by the men 
on the suggestion of their wives, this would not involve a major change in practices 
for the farmers. It would, however, involve a change in the habits of extension workers 
who primarily talk to men. Involving both men and women in the decision-making 
process about new species, where and how to plant and manage them, would make 
new agroforestry technologies more acceptable to, and adoptable by, a wider range of 
farmers. 

- Researchers and extensionists should consider the multiple goals and needs of 
farmers, and differences in availability of and access to resources, in the search for 
new species and intercropping arrangements. 

- With the help of participatory approaches, local people and communities should 
identify, implement and evaluate their own priorities for tree growing, which will 
generate more reliable research and extension agendas than top-down approaches. 

The following recommendations related to furthering agroforestry practice were made by the 
farmers themselves: 

- There should be more research on suitable species to increase the options available to 
farmers. The availability of a variety of tree species (both indigenous and exotic) and 
tree management options enhances the traditional strategy of diversification to 
overcome economic and ecologic uncertainties. Farmers prefer a cafeteria system of 
new species and technologies for a range of biophysical and socio-economic 
conditions from which they can choose according to their needs, goals and resources. 

- New tree species to be introduced should be compatible and non-competitive with 
crops and non-shading; have tap roots and the ability to be used as live stakes; and 
according to many of the very small farmers, should produce fruit and (fuel)wood 
simultaneously. 

- Research and extension should ensure that new technologies (species) are made more 
accessible to farmers. 

Related to farmer experimental practices: 

- The multinational organizations and international research centres should develop 
and distribute visual documentation (video, film, cd-rom, etc.) of indigenous 
agroforestry systems and practices from around the world, and of farmers' 
experimental methods and procedures related to the development of same, to serve as 
a source of ideas for farmers' own experimental activities.This visual documentation 
should be accessible to institutions and persons interested in furthering farmer research 
and extension practices. 

- Researchers and scientists involved in agroforestry technology development should 
be evaluated in terms of the acceptance of their results by farmers instead of by the 
number articles published scientific journals. This would go a long way towards 
increasing collaboration between the researchers and farmers and lead to 
development-oriented, rather than knowledge-oriented, research. 



Related to enhancing informal extension networks: 

- There is a need for persons with both endogenous and Western knowledge of 
agroforestry systems to find new methods to share information with farmers in an 
informative, non-prescriptive manner that treats farmers and their knowledge with 
respect. Possible means to accomplish this are guided farm visits and community 
and/or focus group discussions. 

- Research, extension and NGO's should stimulate the formation of groups and/or 
networks of experimenting farmers which may or may not be technology and problem 
specific. These could take the form of study clubs in which farmers can discuss 
specific problems and work out solutions together. The group or club members can 
test the solutions on their own farms using their own experimental methods and then 
communicate their results to the larger community. Researchers, extensionists and 
NGO personnel should, however, only act as facilitators and resource persons. 

Both farmer-derived and researcher-derived agroforestry knowledge and technologies have 
their strengths and weaknesses, and both have a role to play in developing and furthering 
agroforestry technologies and practices. The major strategy to enhance farmer research will, 
therefore, be a synthesis of the two knowledge systems that takes the strengths and 
weaknesses of each into account. 

The greatest strength of formal (Western scientific) research is its access to information, 
ideas, and technologies. Formal research, therefore, has an important role in agroforestry 
development in increasing the options (species, management practices) available to the 
farmers. The design of specific agroforestry systems is best left to the farmers who are more 
skilled in incorporating technologies generated by each of the knowledge traditions in ways 
that are locally applicable and beneficial. 

This study concludes that collaboration between knowledge systems may be beneficial for 
both and, thus, it is important to understand the processes of knowledge production. For this 
reason, this study has been short on specific details about particular agroforestry systems, tree 
arrangements, species uses, etc.; the latter are only facts used to help understand the logic of, 
and reasons behind, what farmers do. By themselves, facts (tree species, agroforestry systems, 
cropping arrangements) are meaningless. It is people who give meaning to them. Future 
studies of endogenous knowledge systems should, therefore, give less emphasis to collecting 
facts and more to process-oriented research to discover the logic and reasons behind such 
classifications, uses, or specific agroforestry systems and practices. 

Synthesis between knowledge systems will increase the effectiveness of ongoing scientific 
agroforestry research and development as well as empower, legitimize and enhance the 
existing endogenous capacities for identifying problems and developing solutions. This 
synthesis should not lead to a formalization of farmer experimental methods nor to a 
relaxation of the rigor of scientific research. The goal of the synthesis is to build upon the 
comparative advantages of each knowledge tradition, leading to a participatory and 
collaborative strategy in agroforestry technology development. Such a strategy will assure 
that technologies are client-oriented, culturally appropriate and acceptable, and grounded in 
local dynamics of socio-economic and agroforestry development. 



imbalance of technical and social expertise (oversimplification of production systems, 
`homogenization' of landscape, acceleration of resource degradation and impoverishment of 
the poorer farmers, especially women) and from lack of accountability to their rural clients 
(Rocheleau et al., 1989). For example, in Rwanda most projects emphasize alley cropping 
using leucaena, sesbania or cassia, and thereby neglect any locally-developed systems that 
integrate indigenous species into the landscape. Given a choice and without pressure from 
(project) extension agents, farmers appeared to favour fruit trees or Eucalyptus and Grevillea 
for timber production instead of leguminous species for soil fertility and fodder (Kerkhof, 
1990). 

Research questions 

The existing tree-crop-animal systems of Rwanda have evolved from centuries of experience 
and reflect peoples' needs choice of plants and animal species, and their ideal spatial and 
temporal arrangement. Even though the systems are "not well-managed agroforestry systems" 
(Balasubramanian and Egli, 1986) as defined by outsiders, they are not necessarily bad, static 
nor unchanging. From the local point of view, they offer the best that can be achieved to 
guarantee a sustainable, albeit minimal, subsistence income and food supply. 

Thus, for agroforestry to be relevant as an approach, it needs to be implemented with 
sensitivity to peoples' needs, priorities and sociocultural and economic conditions. Surveys 
can assess existing farm situations and determine peoples' needs, priorities, problems and 
constraints, but they have three major limitations: (1) they provide only a static picture (a 
snapshot) of a situation at one point in time; (2) they do not reveal the context of the needs, 
priorities, problems and constraints; and (3) they do not give an historical account of why 
particular systems exist and farmers' roles in developing those systems, as producers of crops 
and livestock as well as landscape managers and reproducers of the systems. That is why it is 
important to determine how such systems and technologies came into being, what the 
meanings are that people assign to them, how the knowledge upon which they are based is 
generated and how they evolve because of changes in sociocultural, economic, political and 
environmental conditions. When viewed this way, the systems appear to be in almost 
perpetual flux to meet new needs and adapt to ever-changing conditions. 

This case study concentrates on the active role of farmers who take existing ideas, 
technologies and uses and then experiment to arrive at new ideas, technologies and uses that 
optimize integration of woody species on their farms. It also focuses on the time and space 
needed to adapt agroforestry practices within prevailing and evolving socio-economic, 
cultural and political conditions. The active role of farmers in these efforts should be seen as 
diametrically opposed to the passive adoption of externally-developed technology packages 
from the formal research/extension establishment. However, such technology packages (e.g. 
alley cropping) are not entirely useless, even though they may have very low adoption rates. 
They are often a prime source of inspiration and material for farmers who tinker with them to 
make them work in their own farm conditions or develop new technologies on the basis of 
them (Sumberg and Okali, 1988). The numerous exotic crops, fruit, timber and fuelwood 
species introduced by Belgian researchers that now form common elements of the farming 
systems attest to both the extensive tinkering of the farmers and the usefulness of scientific 
research. 

The basic assumption underlying this case study is that not all farmers have the same 
propensity for experimentation and risk-taking because of differing socio-economic and 



political positions within the community and differing biophysical conditions on their farms. 
Neither does every farmer have the same aptitude towards experimentation and innovation. 
Thus, different farmers experiment with different technologies, methodologies and 
approaches. Even if farmers experiment with the same technology or basic idea (i.e. a certain 
tree species), they may arrive at completely different solutions. A pastoralist may emphasize 
leaf and pod production while a sedentary farmer may be more interested in timber. 

The following questions guided the research and aimed at understanding farmers and their 
experimental practices within the changing agricultural landscape of Rwanda. 

1. How have tree growing practices changed over time, in general or as a result of 
experimentation? 

This question includes such topics as species choice, arrangement, uses, placement, 
management, intercropping practices and interactions between trees, crops and 
animals. While the answer to this question could be a case study in itself, this 
information is needed to build a frame of reference in which to place the other 
questions. 

2. Who are the experimenting farmers and what differentiates them from other farmers in the 
community? 

This includes socio-economic status, farm size, land quality, external sources of 
income, travel, gender, connections, political position and aptitude. 

3. Why do farmers experiment? What are their objectives for experimentation? 

4. Where did the idea, practice... forming the basis of the experiment originate? 

5. How do farmers themselves define "experimentation"? 

a. Are there common elements in the methodology experimenting farmers' use? 

b. What, how, why and how long was testing done before adoption or rejection? 

c. What are the adoption/rejection criteria (why or how is a particular practice better or 
worse than existing practices)? 

d. When and under which conditions can a new practice or technology be used? 

Farmers' approach to testing and evaluating tree sp ecies experiments 

As mentioned previously, the species trial began at the end of the field research period in 
Rwanda. The following discussion is, therefore, not based on observations of what consultants 
actually did with the species they were given, but on interactions. during the focus group 
meetings. Consultants used the Kinyarwanda word for experimentation, igerageza, when 
talking about this species trial, which is quite different from the connotation of researchers 
trained in the scientific tradition. It is derived from the verb kugerageza, meaning to submit to 
a test. For trees, there does not appear to be any specific research method and tree 
experiments are not done on a separate piece of land. In contrast, farmers do something 



resembling a scientific experiment when testing new food crop varieties. For example, to test 
new bean cultivars, women use small plots of land to plant beans first in pure and later in 
various mixes of cultivars repeated over several seasons on different locations and soils 
(Sperling, 1992; Sperling et al, 1993; Sperling, personal communication). As trees take 
several years to mature or to yield any usable parts, most farmers cannot afford to tie up even 
a small piece of land for several years just to test out one particular tree species. 

When farmers test a new tree species, they observe and evaluate it over a certain number of 
years in order to determine whether it meets their goals and expectations. They also study 
whether these new species will provide more benefits than the trees they already have. Most 
consultants are concerned with an end product: timber, fuelwood, construction poles, stakes, 
etc. If the species produces the desired product within the predetermined time frame, the trial 
is considered a success and the farmer may decide to plant additional trees of the species: 

If I discover that a certain species only provides fuelwood, I will not ask for additional 
trees of this species. But if I discover that the species will yield timber, I will ask for 
many seedlings from the ICRAF project. 

Consultants less fixed on a particular goal stated that other products or benefits may 
beobtained from the species being tested that may not be known at the onset of the trial: 

 
Among these species, those that yield timber will also be useful for other 
purposes. We all know very well that guava, in addition to its fruits, provide 
a medicine against diarrhoea. Rwandans themselves do their little research. 

If it is a species that provides timber, we are going to saw it for boards. If it is a fruit 
tree, we will consider it as that. If this species can be worked to provide utensils, we 
will also discover this. In brief, we will discover the utility of these trees afterwards. 

A consultant in Maraba told of planting one Trema orientalis to test it for timber production. 
He was not able to explain what had happened, but the tree turned out to be a very bushy 
shrub. He realized that this shrub would never yield any timber and the experiment as such 
had failed. He was, therefore, not interested in planting additional Trema trees but kept the 
one he had so he could at least harvest some fuelwood from it. These examples also explain 
why the few farmers who had planted Calliandra calothyrsus had done so primarily to 
produce timber, not fodder, stakes or green manure. As can be seen from these examples, 
fuelwood is often not a major objective for planting trees 3 Farmers experiment primarily to 
discover the utility of a new species and to determine whether the species provides more 
benefits than those they already cultivate: 

We are going to consider these species, and we will demand others of those that prove 
useful to us. Or, we can even ask you for other tree species that we do not yet know to 
enrich ourselves. 

How do consultants evaluate their experiments and determine whether the new species 
will be of interest to them ? Consultants evaluate new species by size, form, amount of 
growth per year, diameter, health and the effects on crops and soils: 



To observe the growth of these trees, we observe if the tree is hard or pliable. If the 
latter is the case, we replace it with another one or provide a support. We also observe 
if the tree grows straight, its diameter and its age. If the tree does not grow, we will 
uproot it. We also observe if the tree yields cuttings or seeds to distribute to other 
farmers. 

Almost all consultants talked about distributing plant material of the new species they 
would be testing to their friends and neighbours. Such extension appears to be an im 
portant part of the evaluation and validation of the success of these new technologies. 

We are going to do a common experiment. If it proves useful, everyone will benefit. If 
it fails, we will still be together. If we spot a tree that does not grow as it should, we 
move it to another area, or we isolate it so that it no longer harms other trees. 

If this species does not harm my crops, I will introduce it in my farm and take care of 
it. If it gives seedlings, I will plant two myself and give a third to my neighbour. I will 
do the same if the species gives seeds. I will har 

vest them and share some with the neighbour. 

In any case, this sharing depends on whether the species produces well or not. But if it 
grows well, it will get the attention of the neighbour by itself. 

If these species do not reproduce, the neighbours will have nothing as a consequence. 

This emphasis on extension of information and knowledge gained from consultants' 
experimentation should not be a surprise, since communication of knowledge is a major part 
of being recognized as an expert on trees and tree cultivation. In the consultants' opinions, 
agroforestry knowledge is largely individual; collective agroforestry knowledge is built by 
sharing technologies and knowledge gained through trials. However, there is no central 
depository for this knowledge and this knowledge is not recorded in any written form, so any 
collective knowledge remains stored in the wisdom of many individuals. 

 

 

 

 

 

 

 



Chapter 6 

Farmer Experimentation: Building Knowledge 

One of the premises of this case study is that experimentation is a knowledge-building 
process. It is not a process aimed at designing a specific agroforestry system. When an 
agroforestry system is created as the result of experimentation, it does not mean the process is 
completed. As stated in the introduction, agroforestry systems are dynamic and adapt to 
ecological, economic and social changes. This chapter looks at farmers' experimental or 
knowledge-building activities, in terms of how farmers themselves define knowledge. 

Previous chapters described how the combined efforts of farmers and outsiders have led to 
enormous changes in the landscape and created complex agroforestry systems. Farmers have 
evolved from being primarily exploiters of natural vegetation to active tree planters and 
managers. Simultaneously, their knowledge has expanded from knowing only the uses of 
trees to knowing about tree planting and management practices. 

The second part of this chapter looks at farmer-based innovations in agroforestry related to 
these changes. Farmers use experimental methods resembling Western methods for food 
crops (Richards, 1986 and Box, 1988). But is this also the case for trees, which can take years 
to mature? Tree cultivation is so interwoven with agricultural production and daily activities 
that during the guided farm tours and ranking game discussions, consultants could not recall if 
they had used a trial period before deciding to adopt a new species. This may have been 
because farmers had been obliged to adopt many agricultural technologies (i.e. anti-erosion 
ditches, the planting of Grevillea alongside these ditches, Eucalyptus woodlots and cassava 
cultivation). 

Three processes can be identified through which farmers acquire agroforestry knowledge: 

1. The generation of new knowledge through their own experimental efforts.  

2. The adaptation of ideas (knowledge and/or technologies) from exogenous 
knowledge systems. This may or may not involve experimentation.  

3. Wholesale adoption of exogenous knowledge and technologies without further 
adaptation. 

There are a number of inter-related activities associated with these processes including 
decision-making about species choice, farm and field location and planting methods; 
implementation of a species trial; and evaluation and determination of suitability, usefulness 
and benefits. 

The biographical information about the 44 tree experts was gathered during repeat visits 
which offered the opportunity to learn how tree cultivation and knowledgebuilding activities 
fit into the farmers' lives and which experimental methods they had used when trying new 
species or tree management practices. However, the case studies did not yield sufficient 
information about the specifics of farmers' experimentation with trees, so it was decided to set 
up a species trial in collaboration with the ICRAF/ISAR programme in Rwanda as part of the 
field research. The ICRAF/ISAR programme provided seedlings or seeds of 15 tree species; 
some were already widely cultivated in the research areas, and some had not yet been tested 



on-farm and were unknown to farmers. ICRAF also provided short descriptions in 
Kinyarwanda of each species and consultants were asked to chose the species they would like 
to try on their farm on the basis of these descriptions. During the focus group meetings, 
several questions were asked dealing with consultants' choices, risk associated with testing, 
experimental methods they intended to use, and evaluation criteria. 

What is knowledge and how is it obtained? 

Discussions identified four factors that have to be present for a person to be recognized as 
knowledgeable: intelligence, experience, communication and putting information in practice. 
Being knowledgeable about something means knowing its use, holding its secrets and 
showing a sustained interest in it. Some considered knowledge to be "natural" (i.e. a gift of 
God)2, some stated that it comes from experience, while others felt it comes from being well-
informed and having gone to school (although they considered knowledge learned in school 
"artificial knowledge"). But, whatever the source, a person must use the information to be 
recognized as knowledgeable. For example in the case of medicine, a person will be 
recognized as a healer if he or she is capable of curing diseases. Thus, the knowledge of a 
healer is revealed through his or her actions as a healer. Or, a person who has planted many 
species of trees and then takes good care of them will be recognized as being knowledgeable 
about trees. 

Individual versus collective knowledge: People in the meetings emphasized the differences 
in their knowledge. In the words of one participant: 

We have diverse knowledge because we do not have the time and place to exchange 
our knowledge. Having meetings where we could learn from each other would allow 
us to have collective knowledge. 

While some collective knowledge is necessary for any society to function, the person who 
provided the above information probably referred to agroforestry knowledge in particular. In 
addition to meetings, another participant stated, "In general, collective knowledge is acquired 
in the classroom. Beyond that, each of us possesses skills we can exploit in our own 
individual ways." Based on this premise, there does not appear to be any collective 
agroforestry or tree knowledge, because such knowledge is not acquired in school. 



Why does agroforestry knowledge differ? 

Many explanations were given for the different levels of agroforestry knowledge, many of 
which are beyond the control of the farmers. 

..It starts at birth because God does not equip everyone with equal intellectual abilities 

... There is a difference in the knowledge passed on by ancestors... Whether someone 
becomes a carpenter, blacksmith, healer of cow diseases or a farmer depends on 
education and training provided by parents ... To be recognized as highly 
knowledgeable or as a specialist depends on how the initial information is used... 
People differ in character, interests and taste ... Some are more serious in their tree 
planting activities than others ... Some have a feeling for experimentation and research 
and are constantly tinkering in search of new knowledge and technologies, others are 
satisfied with what they have and know ... Economic circumstances affect knowledge 
...A large farm offers more opportunity to experiment and acquire knowledge. 

There is also the problem that there is not a regular, organized way for individual exchanges 
of information to take place, as this conversation between a female healer and the researcher 
demonstrates. 

Q: Do you have a collective knowledge of trees, in other words, is your knowledge of 
trees similar to that of other people? 

A: No, it is different. N. treats ifumbi from which his mother suffers. He has his own 
knowledge about the treatment of this disease and I have mine. But, now we have 
exchanged our knowledge and we have harmonized our treatment of ifumbi. 

Q: But can you confirm to us: Do you know whether other healers treating ifumbi 
have the same knowledge that you have about ifumbi and its treatment? 

A: No! We do not know what they know, as they also do not know what we (i.e. N. 
and I) know. 

Agroforestry knowledge and gender 

During the ranking game, an equal number of men and women were asked to rank the other 
farmers on their colline. The resulting scores of couples were combined because many 
informants stated that if wives are knowledgeable about trees, their husbands must also be 
knowledgeable. This may have been because of the traditional belief that women cannot 
admit they have more knowledge than their husbands (Bucyobukiro, personal 
communication). In addition, since knowledge was defined primarily as having species 
diversity on the farm which could only be possible through the efforts of the husband, he must 
also be knowledgeable about trees. Ranking game results also indicated that the nature of 
trees and agroforestry knowledge differs between men and women. To confirm this and to 
determine whether farmers consider men or women more knowledgeable about trees, a 
deliberately-ambiguous question was asked during the community interviews: "If tree 
knowledge differs between men and women (men know how to plant and manage trees, 
women can identify species and know uses of trees), who has the most knowledge of trees? 
Who are the real experts?". The subsequent discussions on this question were the most 



animated and contentious in each of the thirteen community interviews. Table 10 provides an 
overview of the opinions expressed and the response frequency. 

In spite of the fact that 286 men attended these interviews compared to 156 women, the 
majority said that women are more knowledgeable about trees. They also felt that men's and 
women's knowledge is not the same. 

Men's knowledge relates to big trees (Eucalyptus, Grevillea, Markhamia, etc. ), tree planting 
and management, the introduction of new species and/or varieties of trees, and the decision-
making aspects of species choice, place, planting times and harvesting (i.e. cutting of the 
whole tree). Women's knowledge is confined to species identification, naming of species, and 
the use and harvesting of tree products such as yeasts for brewing beer, seasoning, medicine, 
fuelwood and love potions. As knowledge of the use of trees, particularly for medicinal 
purposes, is highly valued and as women are especially skilled in human healing practices, 
women were considered more knowledgeable about trees than men. However, there were men 
with extensive knowledge of healing plants and practices and there were women who knew 
nothing about them. Knowledge depends on intelligence obtained at birth, education, training 
by parents and interest in discovering and learning new things. Since these factors vary with 
individuals, regardless of gender, there are knowledgeable and non knowledgeable persons in 
each group. 

Is knowledge about trees essential for tree plantin g and agroforestry 
activities? 

Consultants were equally divided on the question of whether prior knowledge about a new 
species or practice is necessary to practice agroforestry. For traditional (i.e., indigenous) tree 
species cultivated by ancestors and inherited with the land, no additional knowledge is 
necessary as people observe them from early childhood. For newly-introduced, exotic trees, 
people need instruction because "you cannot plant a tree 



TABLE 10: FREQUENCY OF STATEMENTS ABOUT AGROFORESTR Y 
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which you have just seen for the first time". Thus, with new species, farmers need information 
about (1) the utility of a species, (2) method of propagation and where and how to plant it and 
(3) where to obtain the necessary seeds, seedlings or cuttings. Other farmers, especially 
neighbours, were cited most frequently as information sources: 

One plants a tree species because one has seen its utility for a neighbour. Until now, 
we have not planted trees without first learning about their utility. But there are 
recently-introduced species, such as Pinus and others, which we planted after we heard 
talks about their utility and the beauty of its lumber. 

Farmers also become interested just by hearing about the benefits of certain new technologies. 
However, according to this Rwandan proverb: 

 

A second group of consultants maintained that farmers can cultivate a new species without 
prior knowledge of its name, planting and management methods or its utility. The necessity of 
prior knowledge depends on personal preferences, individual spirit of research, the amount of 
risk s/he is willing to take, imagination of possible future benefits plus the aspect and physical 
form of the tree. This group of consultants was willing to take risks and look for new 
technologies that might contribute to a better livelihood. They all said that it was possible to 
discover the benefits of a species during growth or after its harvest. If the tree did not meet 
expectations, it could be cut and replaced with another species. It was also a source of pride to 
leave something new for posterity or to provide a showcase for neighbours who could try the 
innovations on their farms. For the majority of the population, observing what neighbours or 
friends have done and asking for information in order to follow their examples remains a 
powerful motivation to adopt new technologies: 

If we notice a certain tree is useful for a neighbour, we introduce this tree on our own 
farms and then pass on the knowledge. This happened with the introduction of fruit 
trees, coffee, and eucalyptus in our region. Even before we had agricultural officers 
and extension workers to help us, we always followed examples. 

The importance of neighbours and friends as a source of knowledge and new ideas is also 
expressed in the following Rwandan proverb: 

 



Taking risks and learning 

These three consultants offered anecdotes to illustrate why it is a good habit to take a risk and 
try new species without any prior knowledge in order to learn something new. 

Consultant 1: One day I went to Butare. I stopped at Rwabuye to rest a bit when I saw a plant 
that I did not know but fell in love with. I uprooted it and the next day I planted it on my farm. 
I learned later that it was a guava tree which was not known in my region when I planted it. 
Therefore, it is possible to plant a tree without knowing its name or its utility. 

Consultant 2: Walking in a forest, I came upon gapeli (Physalis peruviana) plants. I observed 
them with a lot of curiosity. One day, I bought their seeds from a boy for 15 ERw. I planted 
them among my coffee trees. After a while, I devoted a whole field to the young 
seedlings.This field enabled me to deliver fruits to KONFIGI for a total sum of 150,000 F.Rw. 
When one discovers a tree, one observes it. If one finds the tree can provide a benefit, one 
takes this tree home. This is true of medicinal plants. Their importance and utility are learned 
from neighbours who have used them. One does everything possible to introduce these plants 
within one's own fields. 

Consultant 3: What I can add to the above is that in most cases the neighbour provides the 
information concerning planting such trees and yield. The person who introduced gapeli 
spread this species among us and we have cultivated this plant in our region for more than 15 
years. 

Farmer experimental practices 

In each of the three processes of agroforestry knowledge-building (knowledge-generation/ 
acquisition/adaptation), farmers need basic information about species choice, location for 
planting and method of planting (from seed, seedlings or cutting). How does the farmer 
determine if a new species is beneficial? How does s/he evaluate trials with new species? 

Choice of species: A species is chosen because of its benefits and utility, because it has been 
seen on another farm, or it has been talked about, or because of tradition. In a few cases, 
consultants mentioned having no choice, because they were forced by the State to plant 
certain trees, for example Eucalyptus sp. during the Belgian colonial period, and 
Grevillea_robusta as part of many tree planting drives by various rural development projects. 
Mostly, though, farmers planted trees because of their utility, even before the arrival of the 
`white people' and the establishment of nurseries. For example, a father would show his sons 
how to construct a home compound using such trees as Ficus thonningii, Euphorbia tirucalli, 
Vernonia amygdalina, Tetradenia riparia , Erythrina abyssinica. These traditional species, still 
used because they grow quickly and form a solid fence, can also be used as fodder (Ficus, 
Vernonia), medicine (Vernonia , Erythrina , Euphorbia , Tetradenia ), or to protect the 
inhabitants and their possessions from unwanted visitors (Erythrina ). Copying what other 
farmers have done is the most common way consultants choose a species to try. As was 
explained in one meeting, "Rwandans are imitators." Observing how the species developed 
and whether it was damaging to the soil and/or to associated food crops also helps determine 
if and where a species fits, i.e., if it conforms with other elements of the farming system 
(especially competition with crops), where it grows best (in the woodlot, fields or home 



compound) or its possible function (boundary marker, fence, food production, medicine, anti-
erosion, etc). 

Other criteria mentioned were availability, ease of planting and whether or not the species 
demands a lot of manure or fertile soils. One female consultant stated that it was a matter of 
chance; she planted many trees of various kinds because only some would survive. While 
most of the consultants chose their species carefully, they concluded that it is always good to 
try one or two trees to determine the results under the conditions of one's own farm. 

Species location within the farm: There are no rules to govern where a species can be 
planted. Location depends on what the species produces or provides, its competitive and/or 
allelopathic effects, and its social benefits. For example, many smaller farmers plant fruit 
trees (particularly avocado) on the home compound, in order to free space in the banana fields 
for crops. In addition, Eucalyptus is often found on the home compounds of small farmers 
who can no longer afford to maintain woodlots. 

  

Species location in the fields 

There are several rules of thumb that farmers follow when determining where a 
species should be located within a field. 

- Timber and fuelwood trees and 
those that are highly competitive 
and/or allelopathic will be planted 
in woodlots distant from crop fields 
(for example Eucalyptus, 
Cupressus, Pinus, Grevillea). 

- Ficus was traditionally 
planted on the home 
compound to provide fodder 
but, as animal ownership has 
declined, many are presently 
found in the middle of the 
fields (remnants of former 
home compounds) where, 
according to the consultants, 
they contribute to soil 
fertility through leaf litter. 

- Species that are good for holding 
the soil are planted along anti-
erosion ditches or on terraces 
(Grevillea, Vernonia). 

- Fruit and medicinal trees 
are grown in the fields 
closest to the home mostly 
for social reasons (fruit trees 
because of the risk of theft 
and medicinal trees in case 
of necessity). The exact 
location also depends on the 
farm's size. 

How to plant species: Discussions of planting methods included planting holes, use of 
manure, time of planting and type of propagation material necessary (seedlings, cuttings or 
seeds). Most consultants again emphasized they obtained much information about planting 
methods through observation of other farmers and by asking for additional instructions if 
necessary. The size of the plant hole depends on the species: timber trees need big holes, but 
small holes suffice for species used as vegetables or medicine. Consultants disagreed on the 



necessity of adding manure. Some maintained that all trees need manure, just like crops. 
Others felt this wastes scarce manure because they believe manure is only necessary for fruit 
trees 

To produce high quality timber, it was considered best to plant seedlings. Cuttings grow faster 
and are best for making a fence around the compound. The consultants agreed it is important 
to plant all the desired species at the same time when building a home compound, so they 
develop together and make a strong, dense fence. 

Consultants differed about the best time to plant trees. One group maintained that trees should 
be planted at the same time as other crops, i.e. at the beginning of the short rainy season in 
September. Another group said that the seedlings would dry out if planted that early and 
should be planted in late October-November, when rains are more plentiful, which is also the 
time to obtain seedlings from the nurseries. As each species has it own planting method, both 
groups could be right. Seedlings are generally planted in late October-November, but cuttings 
and seeds of some species are often planted earlier. They did agree that, in view of the 
uncertainties of rainfall, plant diseases, marauding goats, landslides or weeding accidents, it is 
often necessary to replant a species several times before it survives. 

Are the decision criteria regarding species, location and planting methods the same for 
all farmers? A minority of the consultants responded that the criteria are the same for all 
farmers because they follow the example of their parents or imitate what neighbours have 
done. In some cases, extension workers, through the information they provide, push farmers 
to make uniform decisions. But, the majority of consultants said the criteria inevitably vary 
because farmers have different motivations and objectives. 

Our criteria cannot be the same. Some people calculate the benefits they will obtain 
beforehand and plant few or many trees as a result. Other persons are more carefree. 

Some can plant Vernonia amygdalina along the anti-erosion ditches. Others can plant it on 
their home compounds or even on the ditch, but in their own ways. 

There are many variables to be taken into account in deciding about species, location and 
planting methods. The consultants said they consider such elements as utility, benefit, desired 
end product of the tree, farm size, soil conditions, slope, competition between trees and crops, 
allelopathy, preferences, motivation, interest or possibility of theft. And, because there are 
many species available, some of which provide the same or similar benefits, an almost 
unlimited number of variations in agroforestry systems is possible. This diversification of 
species within an increasingly-complex farming system shows a deliberate strategy used by 
the farmers to overcome ecologic and economic uncertainties. Thus, the tree experts who 
participated in the species trial preferred to try unknown species. 

The tree experts' species trial: studying farmer ex perimentation in action 

A minority of the 44 tree experts chose to try species that they knew. One choose Grevillea, 
and less than five chose to try Leucaena leucocephela, Calliandra calothyrsus or Sesbania 
sesban. The remaining tree experts all rejected the tree species they already cultivated and 
provided a number of reasons for why they were interested in the new and unknown species. 
These reasons speak for themselves: 



We walk forward for progress. We want to plant this tree for future generations who 
will discover that once upon a time this tree was introduced to the region by us. 

We work for the Rwanda of tomorrow. We are preparing ourselves for times to come. 

For us, it is a sign of development. Fairly recently, Eucalyptus was introduced in the 
same manner. Now, there are new species available to us. It is very important for us to 
have these new species, even if we will not obtain any benefits. Our descendants 
certainly will benefit from them. 

Among these species, there is no doubt one that will be more important than the 
species we are used to. When we have passed away, the action of the father will be 
recognized by his descendants. The best informed persons will talk about their 
economic or medicinal importance and advise people not to cut these trees. 

When Grevillea was introduced, we did not know its utility. The same for avocado. 
We only had heard talks about them. But, we planted them anyway. Now, we will 
plant this unknown species as part of the trial. Good or bad, we will plant it. 

Once, many of us were adverse to eating avocado. But many people, especially older 
ones planted them and only later noticed that the children were eating them. Then 
everyone realized that its fruits were a new source of wealth. For this reason, we want 
to introduce these new species which will perhaps be edible or have other, similar 
importance. 

This is to increase the number of tree species we have at our disposal, to have as many 
varieties (species) as possible. 

Even if we do not know these trees yet, we want to discover if they have any use. 

Later we will be able to determine their importance. It is possible that the new species 
will provide greater benefits than those we have cultivated until now. 

From the above statements, several themes emerge, some of which were already mentioned in 
the discussion of the nature and distribution of knowledge. On one hand, these themes relate 
to individual characteristics of tree experts such as curiosity, desire for knowledge, an internal 
drive for discovery and the hope to leave a better world for children. On the other hand, 
consultants expressed strong feelings about the importance of experimentation with new 
technologies for development and progress. They felt that lack of experimentation would lead 
to stagnation and make an already precarious existence even worse, that constant adaptation 
increases subsistence security by providing a diversity of species for farmers to choose from, 
and that the benefits of these new technologies could exceed those of presently available 
species. 

In a follow-up question, consultants were asked if it were possible for all farmers to plant and 
experiment with unknown species. The vast majority agreed that everybody needs trees and: 

Every person has a need to develop and to know what he does not yet know. 



Others talked about the benefits of planting unknown species, even though they may not 
always be obvious at planting: 

Experience has shown that it is always beneficial to plant unknown trees, and 
everyone can do it. It was the same with Grevillea and cypress which are now found 
all over the area and with vetiver which we were sceptical about introducing. 

One consultant stated that most farmers would be able to plant unknown species if they 
received sufficient information about the potential benefits, planting methods and best 
location for planting beforehand. Some qualified their answers by saying that the possibility 
of testing any new species depends on the size of one's farm: 

Someone who has plenty of land can accept, but someone with a small farm cannot. It 
is too bad if you do not have a large enough farm for these trees. 

The others plant new tree species, and you remain with empty hands. 

Thus, in principle it is possible for everyone to try new technologies, but in practice not 
everyone will do so because of a lack of interest or curiosity or because of insufficient 
resources, especially land. For farmers who have little land, the risk associated with 
experimentation may be too great because they need all that land to produce sufficient food 
for their families. 

How do farmers deal with risk associated with introducing new, perhaps unknown, 
technologies? Consultants were well aware of the risks in trying new technologies, especially 
if they had not been able to observe them somewhere else. But, such risks are also associated 
with well-accepted and common agricultural practices. For a farmer, it is impossible to escape 
risk: 

Almost everything has negative aspects which one has to accept no matter what. When 
a cow gives a good milk yield but also attacks people, you do not sell it. Synadenium 
grantii, Euphorbia candelabrum and Euphorbia grantii have been cultivated for a long 
time in Rwanda. If one of these trees is close to the home compound, all the children 
are informed about the nature and poisonous character of these trees. 

When one says to a child to be careful with this or that, he will do so. One teaches him 
continuously what is harmful and what is not. 

Part of dealing with risk is accepting that it is there. Through education and training from a 
young age, farmers are made aware of the risks associated with cultivating some tree species. 
Consultants want prior information so they can deal with possible negative effects of new 
species. In addition to the inherent risks (i.e. toxicity, thorns, prickles, etc.), there may be 
negative effects on the soil or competition with crops or other tree species. If negative effects 
appear, the consultants can simply remove the species from the field, either by uprooting it or 
by replanting far from any food crops, preferably in a woodlot. If the species still shows 
promise and possible benefits to the farmers, the information gained from the experiment will 
be passed on to neighbours, friends and future generations. 



Farmers' reactions to a new, unknown species: a hyp othetical scenario 

As an additional test of how they react to new technologies and how they would approach the 
incorporation of such technologies into their farming systems, the consultants were presented 
a hypothetical scenario. First, they were shown a seedling of a species they did not know, 
Chamaecytisus palmensis. This species had been tested for several years on the ISAR stations 
of Rwerere (Ruhengeri Prefecture) and Gakuta (Kibuye Prefecture) but none of the farmers in 
southern Rwanda had seen or heard of it. The seedling was passed around to the people at the 
meetings who sniffed its leaves, touched it, observed its stature and speculated about what it 
could be and how it could possibly be used. The following dialogue illustrates the initial 
reactions of the farmer-consultants when asked whether or not they knew the species. 

No. This is the first time that we have seen it 

[this species]. 

Is it umuruku (Tephrosia vogelii)? Me, I do not know it. 

This tree does not yet exist in our region. It is umunvegenyege (Sesbania 
sesban). No, no, ... 

It is umuruku. 

We do not really know. 

After this introduction, the name of the species was given (farmers who had tested it around 
Rwerere had tentatively baptized it `umuvumbuka') but no additional information about its 
potential benefits. Consultants were asked what they would do if they were given 500 
seedlings of this species. This high number was chosen deliberately to provoke audience 
reactions. The tree experts at these meetings were interested in testing new species and would 
very likely have accepted any proposition involving only a small number of seedlings. But the 
idea of 500 seedlings took them aback. 

You are imposing these 500 trees upon us. You insist too much on this! Keep our 
small farm sizes in mind! Are you going to plant these 500 trees of which you do not 
know their utility on a property of 20 meters? If I plant them in the area where I 
wanted to plant another crop, what will I do? Would I plant these trees if I do not 
know whether they are going to produce fruit or help my son? 

A number of consultants emphasized that it is important to get some information about the 
species before any decision is made about planting 500 seedlings: 

Thank you! If you proceed like that, you are only complicating my life. 

Without explanations regarding the utility of these trees for my son, well, without 
explanation on how I am going to be able to follow their growth, I tell you I will not 
accept these trees. 

Although most consultants felt it would be difficult to plant 500 seedlings of a species without 
knowing their utility, they did not completely reject the offer. One consultant stated that he 



would accept all 500 seedlings, but instead of planting them all on his own farm he would 
distribute 2-3 seedlings to each farmer in the cellule. Most consultants would accept from 2-4 
seedlings so they could test performance and find out more about the utility of the species. If 
the seedling showed positive aspects such as fast growth, potential for profit, non-competitive 
behaviour and provided useful products, the consultants would increase the number of trees. 
In one meeting, consultants accepted much higher numbers of seedlings (100 to 200) after one 
consultant speculated out loud that, since umuvumbuka resembled a Crotolaria species, he 
could plant all 500 seedlings because, just like Crotolaria, it probably would fertilize the soil. 
Following are comments regarding the consultants' plan for testing the umuvumbuka 
seedlings. 

 

A farmer in Karama pointing his climbing bean stakes. A total of 16 species were observed in 
this pile: Eucalyptus and Grevillea were the most durable (lasting six seasons), while 
Pennisetum and Vernonia were the least durable (lasting only one season). 

One starts with a small number to determine the way in which they grow and their utility. 

Me, I will accept four seedlings which I will plant close to the home 
compound. But if they do not provide anything for my son to eat, I will get rid 
of them. 

Give me my two seedlings as I have a small farm. If these are profitable, I will 
ask you for additional ones. 

After I have discovered their utility, I can look for places to plant additional 
trees/species you give me by eliminating and replacing some trees I already 
have. 

I cannot plant more than 10 seedlings in the beginning. I start with a trial. If the 
results are positive, I can plant up to 1000. If the trial is not successful, I will 
eliminate them and will leave two trees only. 

Farmers' approach to testing and evaluating tree sp ecies experiments 

As mentioned previously, the species trial began at the end of the field research period in 
Rwanda. The following discussion is, therefore, not based on observations of what consultants 
actually did with the species they were given, but on interactions. during the focus group 
meetings. Consultants used the Kinyarwanda word for experimentation, igerageza, when 
talking about this species trial, which is quite different from the connotation of researchers 
trained in the scientific tradition. It is derived from the verb kugerageza, meaning to submit to 
a test. For trees, there does not appear to be any specific research method and tree 
experiments are not done on a separate piece of land. In contrast, farmers do something 
resembling a scientific experiment when testing new food crop varieties. For example, to test 
new bean cultivars, women use small plots of land to plant beans first in pure and later in 
various mixes of cultivars repeated over several seasons on different locations and soils 
(Sperling, 1992; Sperling et al, 1993; Sperling, personal communication). As trees take 
several years to mature or to yield any usable parts, most farmers cannot afford to tie up even 
a small piece of land for several years just to test out one particular tree species. 



When farmers test a new tree species, they observe and evaluate it over a certain number of 
years in order to determine whether it meets their goals and expectations. They also study 
whether these new species will provide more benefits than the trees they already have. Most 
consultants are concerned with an end product: timber, fuelwood, construction poles, stakes, 
etc. If the species produces the desired product within the predetermined time frame, the trial 
is considered a success and the farmer may decide to plant additional trees of the species: 

If I discover that a certain species only provides fuelwood, I will not ask for additional 
trees of this species. But if I discover that the species will yield timber, I will ask for 
many seedlings from the ICRAF project. 

Consultants less fixed on a particular goal stated that other products or benefits may 
beobtained from the species being tested that may not be known at the onset of the trial: 

 
Among these species, those that yield timber will also be useful for other 
purposes. We all know very well that guava, in addition to its fruits, provide 
a medicine against diarrhoea. Rwandans themselves do their little research. 

If it is a species that provides timber, we are going to saw it for boards. If it is a fruit 
tree, we will consider it as that. If this species can be worked to provide utensils, we 
will also discover this. In brief, we will discover the utility of these trees afterwards. 

A consultant in Maraba told of planting one Trema orientalis to test it for timber production. 
He was not able to explain what had happened, but the tree turned out to be a very bushy 
shrub. He realized that this shrub would never yield any timber and the experiment as such 
had failed. He was, therefore, not interested in planting additional Trema trees but kept the 
one he had so he could at least harvest some fuelwood from it. These examples also explain 
why the few farmers who had planted Calliandra calothyrsus had done so primarily to 
produce timber, not fodder, stakes or green manure. As can be seen from these examples, 
fuelwood is often not a major objective for planting trees 3 Farmers experiment primarily to 
discover the utility of a new species and to determine whether the species provides more 
benefits than those they already cultivate: 

We are going to consider these species, and we will demand others of those that prove 
useful to us. Or, we can even ask you for other tree species that we do not yet know to 
enrich ourselves. 

How do consultants evaluate their experiments and determine whether the new species 
will be of interest to them ? Consultants evaluate new species by size, form, amount of 
growth per year, diameter, health and the effects on crops and soils: 

To observe the growth of these trees, we observe if the tree is hard or pliable. If the 
latter is the case, we replace it with another one or provide a support. We also observe 
if the tree grows straight, its diameter and its age. If the tree does not grow, we will 
uproot it. We also observe if the tree yields cuttings or seeds to distribute to other 
farmers. 



Almost all consultants talked about distributing plant material of the new species they 
would be testing to their friends and neighbours. Such extension appears to be an im 
portant part of the evaluation and validation of the success of these new technologies. 

We are going to do a common experiment. If it proves useful, everyone will benefit. If 
it fails, we will still be together. If we spot a tree that does not grow as it should, we 
move it to another area, or we isolate it so that it no longer harms other trees. 

If this species does not harm my crops, I will introduce it in my farm and take care of 
it. If it gives seedlings, I will plant two myself and give a third to my neighbour. I will 
do the same if the species gives seeds. I will har 

vest them and share some with the neighbour. 

In any case, this sharing depends on whether the species produces well or not. But if it 
grows well, it will get the attention of the neighbour by itself. 

If these species do not reproduce, the neighbours will have nothing as a consequence. 

This emphasis on extension of information and knowledge gained from consultants' 
experimentation should not be a surprise, since communication of knowledge is a major part 
of being recognized as an expert on trees and tree cultivation. In the consultants' opinions, 
agroforestry knowledge is largely individual; collective agroforestry knowledge is built by 
sharing technologies and knowledge gained through trials. However, there is no central 
depository for this knowledge and this knowledge is not recorded in any written form, so any 
collective knowledge remains stored in the wisdom of many individuals. 

Chapter 7 

Building Knowledge Through Information Gathering an d Sharing 

Introduction 

Farmers acquire new knowledge and technologies from a variety of sources, but not all 
farmers have equal access to nor are they equally active in seeking new information, 
discussing problems or sharing experiences. This chapter sheds more light on differences in 
knowledge acquisition and sharing between the two sample groups of farmers, based on 
questions in the socio-economic survey on farmers' access to information about tree species, 
tree management methods and new cropping and livestock rearing practices. Questions are 
divided in three categories: active seeking of new species and ideas during travel, passive 
acquisition of new species and ideas from visitors to the farm (researchers, extensionists, 
friends, etc), and cooperation with development projects or the agricultural extension service 
for on-farm testing of new practices. 

Active searches for new information: travel to othe r places 

This chapter also looks at farmers' informal communications networks, how they share 
experiences with new technologies and methods, and the accessibility of extension or 
specialists. Chapter III referred to demographic and socio-economic characteristics of tree 
experts and comparison farmers and to differences in their resources. This section looks at the 



knowledge flow among those involved in an agricultural knowledge system and helps explain 
why tree experts are called "experts." 

 

In spite of poor transportation, people do travel in search of work, to visit relatives or to attend 
ceremonies (marriages, funerals, baptisms, etc.). Eighty-nine percent of the tree experts had 
travelled compared to 54 percent of the comparison farmers. While travel destinations are 
varied, the data showed that the majority of comparison farmers (60.5 percent) travelled only 
short distances, either to other districts within their municipality or to neighbouring 
municipalities.11 Only in Simbi had the comparison farmers who had travelled ventured as far 
as other prefectures or other countries. In the tree expert group, not only had a larger 
percentage of consultants travelled, they had travelled much further. More than half had 
travelled to other prefectures and onethird had travelled to other countries, or to the city 
(meaning Butare or Kigali). 

Travel does not automatically lead to knowledge, but travel offers the opportunity to increase 
experiences, to obtain new crop varieties and tree species and to observe new tree 
management methods. Of the 38 comparison farmers who had travelled, only six (15.8 
percent) had brought back seeds or seedlings of new tree species.12 All six had planted their 
new seeds or seedlings to determine their suitability under their own farm's conditions. A 
much higher percentage of tree experts (48.7 percent) had brought back and planted new 
species. 

When asked if they had observed new methods of managing trees (pruning, coppicing, 
planting, fertilizing), the answer from both groups was a resounding "No." This could be 
because farmers are not interested in different tree management methods or these methods 
were not significantly different from what they were already doing.13 Farmers do not have a 
fixed set of management practices for each species, but use a range of practices according to 
their circumstances, objectives, needs and desires. Tree management also varies with the 
location of the species on the farm. For example, cypress located on the home compound will 
be managed intensively to form a dense hedge, those planted as a windbreak along the fields 
may be managed for stakes while those planted in a woodlot are managed for timber. 

Passive acquisition of new ideas from farm visitors  

Farmers rarely receive visitors to discuss agricultural problems in general and agroforestry 
practices in particular. Only six comparison farmers (8.6 percent) had received visitors who 
brought them seeds of new tree species, while three persons (4.3 percent) indicated that 
visitors had shown them new tree management practices. In the tree expert group, the 
situation was similar. Of the tree experts, 15.9 percent (all of them living in Kibingo) had 
received visitors who brought them tree seeds or seedlings, while three persons (6.8 percent) 
had received visitors who described new tree management methods (two in Kibingo and one 
in Maraba). The higher number of farm visits in Kibingo can be ascribed to the presence of 
two agroforestry projects (Projet Agropastoral de Nyabisindu and the Projet Agricole de 



Karama) in Karama. All but one comparison farmer and all tree experts had tried the new tree 
species. The reaction to the new management practices was more favourable than those that 
people observed during their travels, with two out of three persons in each group trying them. 

In the comparison group, visitors were predominantly local (parents, municipal agricultural 
officer, municipal counsellor or burgomaster). One person mentioned a visit by an ISAR 
researcher with whom she was collaborating for an on-farm trial. As extension workers had 
poor training and few improved technologies to offer farmers, the influx of new ideas and 
information was all but non-existent. In the expert group, the visitors who provided tree seeds 
were predominantly outsiders (ISAR researchers and agronomists of the PAP and PAK 
projects). Only one person mentioned that the visitor who brought seeds was the municipal 
agricultural officer. The municipal agricultural officer was the only visitor mentioned who 
showed farmers new tree management methods. It appears, therefore, that the collaboration 
with ISAR and the agroforestry projects in Kibingo is limited to the provision of tree seeds or 
seedlings and that farmers are not given advice on their maintenance and management. The 
low number of farm visits reported (particularly by extension workers), even in the tree expert 
group, is testimony to the low level of activity of the agricultural extension services, even 
those supported by development projects as was the case in Karama. Even when extensionists 
and researchers did visit farms in Karama, it was often only to visit project participants. The 
vast majority of farmers in the community were ignored. 

Sharing information and experiences about new techn ologies and farm 
problems 

Sharing experiences with new tree species and management methods: More than 80 
percent of the comparison farmers said they never discussed their experiences with new tree 
species or management methods with others, compared to only half of the tree experts. The 
remainder of the farmers discussed their experiences from time to time. The percentage who 
shared their experiences with new technologies was lowest in Kibingo in both groups in spite 
of the two rural development projects and the government extension agents working in the 
area. This is an indication that technology dissemination through pilot farmers may not be the 
most appropriate operation, since they appear to keep their new information mostly to 
themselves. 

As in the case of farm visitors, comparison farmers share their knowledge and experiences in 
their immediate surroundings. Of the comparison farmers who discussed their experiences 
with others, neighbours, friends and family were the most frequently mentioned (63.6 
percent), followed by municipal agricultural officers (36.4 percent). Only one consultant had 
discussed experiences with ISAR researchers. In the tree expert group, experiences were most 
frequently shared with municipal agricultural officers (63.6 percent), followed by neighbours 
and friends (40.9 percent). 

Seeking solutions to farm problems: Almost one-third of comparison farmers and two-
thirds of tree experts said they discussed farm problems with others in order to get advice or 
seek solutions. Almost all consultants mentioned discussing farm problems with others, 
namely the municipal agricultural officer (60.9 percent of comparison farmers and 71.4 
percent of tree experts), followed by "other" (34.8 percent and 64.3 percent respectively). 
"Other" in most cases referred to the veterinary assistant. Since comparison farmers have 
fewer animals, it is logical that they have less need for consultations with this person than tree 



experts. Consultants also discussed farm problems with neighbours and friends, ISAR 
researchers and project agronomists. 

Consultants in Maraba and Simbi appeared to be much more active in discussing problems 
and experiences than their counterparts in Kibingo, in spite of the development assistance 
provided to farmers in Karama. This could be due to the fact that these projects worked with a 
few pilot farmers to the exclusion and neglect of the general farm population, creating a small, 
select group of elite farmers on whom resources and efforts were concentrated. Most farmers, 
therefore, felt by-passed and were of the opinion that agricultural services were neither 
targeted at nor accessible to them. This situation was made worse by the fact that pilot farmers 
received improved seeds, fertilizer, tools, training and advice free of charge, something not 
available to noncooperating farmers. The absence of projects in Maraba and Simbi made 
farmers operate on a more equal basis and more open and willing to sharing ideas and 
experiences. The market on the border between Maraba and Simbi also contributed to the 
greater openness of farmers in both Maraba and Simbi by providing an opportunity to meet 
other farmers, the local extension workers, local and distant functionaries, and traders (buyers 
of coffee, fruits, surplus crops and animals and sellers of farm inputs and consumer goods). 

Relationships with research, extension and developm ent agencies: 
access to and on-farm testing of new technologies 

For a more concrete look at farmer-consultants' contacts with research, extension, 
development projects, etc., we asked farmer-consultants if they had cooperated with 
agricultural extension or project personnel to test new cropping practices, improved crop 
seeds, new tree species, new tree management methods, fertilizers, lime or terracing. In the 
comparison group, a higher percentage of farmers in Maraba and Simbi indicated that they 
had done so than farmers in Kibingo (see Table 11). In the tree expert group, a higher 
percentage of consultants in Maraba and Simbi cooperated with the extension service to test 
new cropping methods, improved seeds, fertilizers and lime. For the other technologies, new 
tree species, new tree management methods and terracing, the percentage of farmers in 
Kibingo was greater, which is not surprising as they were the main technologies being 
promoted by both PAP and PAK. Particularly noticeable is the high percentage of tree experts 
in Maraba and Simbi who cooperated to test fertilizers (90.9 percent), improved seeds (72.2 
percent) and new cropping practices (72.7 percent and 63.6 percent in Maraba and Simbi 
respectively). Of all the technologies mentioned, the lowest percentage was found in new tree 
management methods in both groups of consultants, confirming earlier observations of low 
interests in such methods. 

Overall, tree experts had more access to new technologies than the comparison farmers. 
However, this may be due to the fact that they were more actively seeking new ideas and 
technologies. Again, the situation in Maraba and Simbi appeared to be more egalitarian than 
in Kibingo. A higher percentage of comparison farmers in Maraba and Simbi had tested one 
or more of the technologies than in Kibingo. In general, though, access to these new 
technologies was gained only if farmers (be they tree experts or not) actively sought them by 
going to the extension offices to ask for them. As was discussed earlier, waiting for extension 
workers, ISAR researchers or project agronomists to visit was an exercise in futility. 



TABLE 11: NUMBER AND PERCENTAGE OF CONSULTANTS WHO HAVE 
COOPERATED WITH PROJECTS OR EXTENSION TO TEST NEW 
AGRICULTURAL/AGROFORESTRY TECHNOLOGIES 

 

SOURCE: den Biggelaar 1994 

 

11 Since more than one destination could be mentioned, percentages may add to more than 100 
percent. 

  

12 "New" does not necessarily mean that the species is exotic to the area. It refers to being new 
to the respondent's farm, where it previously was not found. Thus a new species could be 
either an exotic or an indigenous species. 

  

13 During the focus group meetings, they did admit that Rwandan farmers are imitators, and 
that "seeing is believing." In general, they admitted that they do copy practices from their 



friends and neighbours, but when asked directly about it, they would either deny that they did 
so or said that they could not remember where they saw or learned a certain practice. 

 

Chapter 8 

Summary, Conclusions and Recommendations 

The goal of this case study was to survey and understand the historical and contemporary 
processes involved in the generation and adaptation of knowledge and technology of trees and 
tree cultivation by Rwandan farmers. In particular, this study focused on: (1) the dynamic 
aspects of Rwandan agroforestry systems, i.e. how and why these systems came into being 
and evolved over time, (2) the active role of farmers in the development of the agroforestry 
systems, and (3) agroforestry knowledge/technology production processes (i.e. processes of 
acquisition/adaptation of knowledge/technology from elsewhere, and generation of 
completely new knowledge/technologies based on farmers' own ideas and efforts). 

The primary aim of this study was not to describe the agroforestry systems in the study areas. 
Agroforestry was used as the medium to understand the socially-constructed nature of the 
knowledge upon which these systems are based. The visual artefacts (i.e. the things we see in 
and on farmers' fields) are but the outcome, a reflection of farmer knowledge. Contrary to 
common assumptions, this knowledge is not static but changes each growing season with the 
implementation and maintenance of these artefacts. As we saw in the discussions in Chapter 
VI, putting ideas into practice in order to gain experience with and from them is an important 
aspect of "gaining knowledge" and of being recognized as "being knowledgeable" about 
something, be it crop cultivation, livestock rearing, blacksmithing, carpentry or healing 
practices. Within agroforestry, there are extensive interactions between agroforestry 
knowledge production and actual tree/crop/animal production activities (the agroforestry 
systems) on the farm. Often, the two activities are so thoroughly interwoven that it is hard to 
distinguish experimental practices from everyday practices. This is reinforced by the fact that 
most (new) knowledge generated through farmers' own efforts does not concern major 
changes in the systems or in species composition, but consists of serendipitous, seemingly-
innocuous innovations involving a better or new use of existing resources. By consequence, to 
study knowledge production, one must also study the physical, observable artefacts 
constituting "normal" agroforestry systems and practices. The brief descriptions of particular 
agroforestry practices given in the main text of this case study provide a context to understand 
the nature and content of endogenous agroforestry knowledge and the processes involved in 
producing this knowledge. 

This chapter provides a summary of the main findings and recommendations that can be 
formulated on the basis of these findings. The chapter is divided in four sections: (I 
)Methodological issues related to the identification of local tree experts; (2) Farmers' 
perspectives on agroforestry and tree planting practices; (3) Farmer experimentation: A 
comparison of methods and procedures with scientific research; and (4) Enhancing local 
communication networks: The key for advancing agroforestry knowledge production and 
farmer experimental practices. 

At this point, there is a note of caution concerning the formulation of recommendations for 
various outside agents (FAO, CGIAR centres, NGO's, and national research and extension 



organizations) that aim to strengthen endogenous knowledge production and extension 
processes. It should be noted that farmer research and extension are, above all, activities of, 
by and for the farmers. For this reason, any efforts to enhance farmer R&E should be based on 
their suggestions and be implemented by and in consultation with the farmers. Studies of 
endogenous knowledge systems and farmer experimentation might not only preserve 
knowledge itself, but, more importantly, preserve the way in which it has been generated (and 
continues to be generated) for future generations. The importance of this is all too clear in 
view of the events of 1994 in Rwanda. But, when outside agents (i.e. people who are not part 
of an endogenous knowledge system and actively engaged in its reproduction) try to 
strengthen local knowledge production and diffusion processes, they must be careful not to 
co-opt and formalize farmer practices and methods, which could harm the system they want to 
help. The recommendations that are made in this chapter are (with the exception of those 
related to methodological issues) largely based on ideas and suggestions made by the farmers 
themselves. The researcher has developed logical extensions and inferences to translate the 
farmers' words into feasible and practical guidelines for rural development agencies. 

Methodological issues related to the identification  of local tree experts 

Identification and characterization of tree experts: According to the philosophical 
definition provided by Kagame (1958), knowledge (ubumenyi) implies knowing a plurality of 
objects or notions. Farmers concurred with Kagame. They equated knowledge of agroforestry 
with experience in the cultivation and/or use of many different tree species. Thus, the tree 
experts, as identified through a ranking procedure and community interviews, were all 
farmers who cultivated many trees of a large species diversity on their land. During the 
ranking game, informants explained that the larger number of trees and species diversity was 
possible because experts had more land, more animals and manure, better soils, greater wealth 
and were more active in tree planting activities. 

The differences between tree experts and comparison farmers (the non-experts in this study 
representing the general farm population) were subsequently confirmed by a socio-economic 
survey. The survey results showed that tree experts were older, more experience t and further 
advanced in the family life cycle. They had greater resources (land, labour, animals, manure) 
and therefore could better absorb risks associated with experimentation. Tree experts were 
also better informed through travel and more observant of =yew species and practices during 
travel. In addition, they were more aggressive in seeking help and advice from extension 
workers, neighbours and/or veterinary assistants, and in pursuing extension and projects to 
gain access to new technologies, such as improved seeds, 

tree seedlings, fertilizer, lime, management practices of trees and crops. Although not all 
variables included in the t r ,nal survey were mentioned as criteria by informants for the 
knowledge ranking exercise, the results indicate that informants were able to accurately 
distinguish groups of farmers within the population on key variables such as resources, wealth 
and tree species diversity, even if only on a relative scale. The ranking game data and 
observations made during game implementation provided valuable contextual information 
about agroforestry practices which proved invaluable in interpreting the overall results of the 
study. This information could not have been obtained by relying exclusively on the formal 
socio-economic survey. 

It would be wrong to say that comparison farmers did not have any knowledge about trees and 
tree cultivation, nor understand the need for and importance of trees. They had little land and 



resources which made their choice of species and species location more critical. The smaller 
the farm, the more farmers in this group concentrated their efforts on fewer, less-competitive 
species, resulting in complex systems of low diversity with a high degree of integration of 
trees and crops. The agroforestry knowledge of tree experts and comparison farmers may, 
therefore, indeed be different, confirming the initial conclusions of the knowledge ranking 
exercise. Low diversity/high tree density systems require farmers to have higher levels of 
management skills and greater knowledge of the various components and their interactions. 
As agroforestry research in particular concerns the study of the integration and interaction of 
trees, crops and/or animals, the agroforestry systems of the comparison farmers would make a 
more appropriate object of study to learn about endogenous agroforestry knowledge and the 
logic behind these systems. 

Beans and bananas are commonly intercropped. Above 1800 metres bananas do not grow 
well and look scrawny, as in this photograph. Here, the land is being prepared before sowing 
of beans. The soil is often hoed twice to remove the stoloniferous roots of Eragrostis grass, a 
major weed. The roots are piled together to dry and are then burned. Photo: JM Olson 

 

This study thus observed a difference in both agroforestry systems and agroforestry 
knowledge among individuals and groups of individuals. It confirmed observations by 
Scoones and Thompson (1994) that contrary to scientific knowledge, endogenous knowledge 
is manifold, discontinuous and dispersed, not singular, cohesive and systematized. As a result 
of "development" and other political, socio-economic and demographic processes of change, 
the definition of knowledge defined by a society once largely dependent upon gathering its 
tree products (i.e. having experience with a variety of tree species particularly concerning 
their utilitarian aspects) no longer appears applicable to today's situation in which people 
actively plant and manage trees on their own land. A more extensive kind of "knowledge of 
trees" is developing which includes knowledge about the planting and management of trees, 
their integration and interaction with crops and/or animals, as well as knowledge of their 
utility. It is therefore recommended that: 

Future studies of endogenous knowledge of agroforestry combine qualitative and 
quantitative, participatory and formal data collection methods to provide both 
complementary and supplementary perspectives on a complex reality (den Biggelaar, 
1995). 

For this research, it was deemed important, in order to study the various processes involved, 
to find and interact with the farmers most actively engaged in agroforestry knowledge 
production. The basic assumptions of this research (that individual knowledge of agroforestry 
varies because of differences in socio-economic and political position within the community 
and because of varying biophysical conditions on the farm; and that not all farmers would be 
equally active in knowledge generation due to different interests, motivations, propensities 
and abilities towards experimentation) proved to be correct. However, as the nature and 
content of agroforestry knowledge varies between (groups of) individuals, it was wrong to 
assume that only some farmers (in this study, those perceived by their fellow farmers to be the 
most knowledgeable about trees and tree cultivation) would engage in experimentation for 
knowledge production. In reality, farmers in each of the various "knowledge groups" created 
by the ranking game informants were engaged in the generation of their own particular kind 



of knowledge of trees and tree cultivation, although not all farmers were equally active 
experimenters. 

Relying solely on local perceptions of the persons most knowledgeable about trees and tree 
cultivation to identify experimenting tree farmers (as was done in this research) may, 
therefore, not provide satisfactory results. As was shown in this study, there are multiple ways 
of knowing about trees and tree cultivation, and each is based on and evolves from its own 
forms of knowledge production. It is therefore recorr mended that: 

Future in-depth studies of farmers' experimental activities and knowledge production 
processes should not rely exclusively on the farmers identified by other community 
members as the most knowledgeable about agroforestry. A sample of farmers 
stratified into different "knowledge groups" created by ranking game informants may 
better cover the wide range of agroforestry knowledge and associated knowledge 
production processes present among (groups of) individuals. 

Farmers' perspectives of agroforestry and tree plan ting practices 

Agroforestry: historical aspects: Discussion with individuals and groups of individuals 
revealed that Rwandan farmers traditionally did not practice agroforestry. Farmers satisfied 
the household needs for tree products by exploiting the natural vegetation on the hills and 
along valley bottoms. In addition, they practised "passive agroforestry", an agroforestry where 
naturally-seeded trees were purposefully maintained on the land. Active tree planting only 
involved planting of cuttings of Euphorbia tirucalli, Vernonia amygdalina and Ficus sp. as 
live fences around the compound. With increasing population, more land was needed for the 
cultivation of food crops, leading to the virtual disappearance of forests and forest galleries 
from the landscape, and making it less and less possible to depend on natural vegetation to 
secure the necessary tree products. Since people did recognize the need for tree products and 
the benefits trees provide, they became more active in planting trees on their own land. Over 
the years, many indigenous and exotic species have been incorporated into the agricultural 
systems, facilitated by the overthrow of the kingdom in 1959 and the abolishment of 
traditional chief-client relationships based on cattle ownership and the necessity of keeping 
land in pasture free of trees. In addition, research on suitable (exotic) trees and reforestation 
efforts, started by the Belgians in the 1930s, and by various development programmes since 
Independence, have helped provide suitable technologies to the farmers to encourage them in 
their own tree planting activities. 

Agroforestry: present situation: This research found that in 1992, almost all farmers in the 
three study areas practised agroforestry. However, no two farms had a similar agroforestry 
system because farmers design individual systems that best meet their multiple needs given 
their resources. This individuality is reinforced by a large species diversity (as was seen in 
Chapter V, 193 species were found in the study zones), the multiple reasons for planting trees 
and the multiple uses farmers make of trees. These factors have led to agroforestry systems 
with very complex arrangements of species over space and/or time. 

Tree inventories from previous studies of agroforestry in Rwanda diverge greatly from the 
results of the present research because they used a different definition of "tree." 

Previous studies inventoried woody species (trees and shrubs) defined from a Western 
conception. Farmers in this research talked about trees using the definition given by Kagame 



(1958): "Trees are all plants that are not grasses". Thus, the plants found in the indigenous 
agroforestry systems that correspond to this term for "tree" included not only trees and shrubs 
(as defined in the Western world), but also annuals and perennials. This contributed to the 
species diversity found in the study areas and gave an additional layer of complexity to the 
indigenous systems. However, these "nontrees" (from a Western perspective) should not be 
ignored as they provide significant benefits to the farmers and often are grown in specific 
niches not usable for crops or trees. It is therefore recommended that: 

Future studies of agroforestry follow the farmers' definition of trees and should not 
assume that these "non-trees" are weeds of no value.. 

Farmer-consultants were well aware of, and sensitive to, the biological interactions between 
trees, crops and soils. These interactions were the main criteria used in decisions about where 
to plant a certain species within the farm and/or the field, and to evaluate its performance. 
However, utility and other tangible benefits were cited as the primary reasons behind farmers' 
choices of certain species. As many species meet the diverse needs of farmers, which species 
actually are planted depends on gender, farm size, personal interests, motivation, preferences 
for certain species and the initiative of each person. Women were primarily interested in trees 
producing food (fruit, spices, seasonings, yeasts, etc.) and medicines, whereas men preferred 
lumber trees and those producing construction poles. Neither gender expressed much interest 
in fuelwood trees, and fuelwood did not appear high on the list of farmer priorities to be 
addressed by agroforestry research. 

During many meetings with farmers, it was repeatedly stated that it was imperative to find 
species and arrangements with the least negative influence on crops and soils in order to 
further agroforestry practices. In the opinion of farmer-consultants, all trees are competitive 
and damage the soil, although they stated that all traditional (i.e. indigenous) trees can be used 
for agroforestry as they do not exhibit these characteristics. This seeming contradiction may 
be a reflection of their long observation of and experience with planting and managing a 
variety of indigenous tree species. The passive agroforestry practices of the past may, in fact, 
have been less passive than assumed or admitted, as farmers may have eliminated trees that 
did not provide direct benefits, were too competitive or had the wrong form and shape. The 
"all" in the above statement may indicate that useless and/or competitive indigenous trees 
have been eliminated over time, leaving only those that are compatible with crops and provide 
direct, tangible benefits. While farmers consulted in the study were not able to verbalize 
whether or not they had engaged in experimental practices related to this selection process in 
the past, it is obvious that these past experiences were and are being used in designing the 
agroforestry systems found in the study areas at present. 

Farmer-consultants indicated that they value knowledge about the uses and benefits of trees, 
especially for medicinal purposes, more than knowledge of tree planting and cultivation. This 
is not surprising as people have been using trees for various purposes for centuries, but the 
intentional planting and management (outside the home compound) is a relatively recent 
phenomenon. As women were better in identifying trees and more skilled in treating everyday 
ailments using a wide variety of trees, they were considered more knowledgeable about trees 
and tree cultivation practices. As utility and tangible benefits were the primary reasons behind 
farmers' choices of certain species; and as women were deemed more knowledgeable about 
tree uses and benefits; and as men were said to be more knowledgeable about, and had the 
responsibility for, tree planting and management. It is recommended that: 



_ Extension workers initially focus on women farmers to convince them of the 
benefits of new tree speciess and other agroforestry technologies, and subsequently 
explain to the men how to go about putting these improved technologies into practice 
on their own farm. As many species (especially medicinals and fruit trees) were 
planted by the men on the suggestion of their wives, this would not involve a major 
change in practices for the farmers. It would, however, involve a change in the habits 
of extensionworkers who primarily talk to men. Involving both men and women in the 
decision-making process about new species, where and how to plant and manage them 
would ensure that new agroforestry technologies will he more acceptable to, and 
adoptable by, a wider range of farmers. 

Agroforestry: future perspectives: Although farms in the three study areas were already 
very small and continue to diminish in size every generation, farmers considered agroforestry 
the only solution to obtaining tree products in the future. With the increasing competition 
between trees and crops for a limited land base, farmers recognized that decisions concerning 
species selection and arrangements were becoming more and more difficult. The present 
differentiation of agroforestry systems will, therefore, become even more pronounced in the 
future with increasing fragmentation of farms. It is therefore recommended that: 

Researchers and extensionists take the multiple goals and needs of farmers, and 
differences in availability of and access to resources, into account in the search for 
new species and intercropping arrangements of trees and crops. 

Agroforestry development efforts in Rwanda in the late 1980s and early 1990s were often 
narrowly focused to address a limited number of problems defined by outsiders (for most 
projects, these problems were fuelwood, green manure and mulch to combat declining soil 
fertility, and erosion control'). Most projects came up with one (standard) solution, ignoring 
differences in resource availability, goals and needs of farmers. There are two problems 
related to such narrow focus. First, new technologies proposed may not be perceived as a 
solution by the farmers. For example, in the case of green manure for soil fertility 
improvement, farmers believed that plants by themselves could not add anything more to the 
soil than what they took up to grow, so how could they improve the soil? Second, some 
farmers' needs may not be identified as major problems in a diagnostic exercise but 
researchers and extensionists should not assume that these other needs (for medicines, spices, 
fruit, twine, etc.) are already being met or will automatically be met if farmers adopt new 
agroforestry technologies. In this regard, it is important to keep differences in agroforestry 
practices and tree planting objectives in mind, particularly as they relate to gender and farm 
size. For example, the results of this study indicate that women and micro-holders were 
primarily interested in planting trees that contribute to the family food supply, whereas men 
and larger land owners preferred to plant trees for timber and construction poles. Women on 
both small and large farms also expressed great interests in planting medicinal trees. 

As these differences in objectives and context indicate, collaboration between farmer and 
researcher to identify problems and opportunities, and to look for solutions, helps develop a 
range of technologies that reflect these differences. In all cases, existing agroforestry 
knowledge and practices should form the starting point from which to move towards 
solutions. To help bring this about, it is recommended that: 

With the help of participatory approaches, local people and communities identify. 
implement and evaluate their own priorities for tree growing, as this will generate 



more reliable research and extension agendas than top-down approaches (adapted 
from Scherr, 1992). 

The farmer-consultants themselves made research and extension recommendations, which 
they felt would best support their efforts in advancing agroforestry practices. They 
recommended that: 

_ There should be, more research on suitable species to increase the number of options 
available to farmers. Farmers do not want to be constrained in their choices and put 
into a straightjacket by research and extension which offers them standardized 
solutions to the very diverse conditions of their farms. They demand a cafeteria system 
of new species' and technologies suitable for a range of biophysical and socio-
economic conditions from which they can choose according to ' their own needs, goals 
and resources. They stressed that the availability of a variety of tree species (both 
indigenous and exotic) and tree management options was important to enhance their 
traditional strategy of diversification to overcome economic and ecologic 
uncertainties. 

- New tree species to be introduced should be compatible and noncompetitive with 
crops, non-shading, have tap roots and the ability to be used as live stakes. Ideally, and 
this was suggested in particular by many of the very small farmers, research should 
introduce trees that produce fruit and (fuel )wood simultaneously. 

- Research and extension should ensure that new technologies (species) are made more 
accessible to farmers. 

Farmer experimentation: a comparison of methods and  procedures with 
scientific research 

Identification of specific shortcomings, instead of the wholesale dismissal of local 
technologies as inadequate, can be an important mechanism to generate knowledge: it 
can be one of the means with which local knowledge can be developed in a fertile 
interaction with other knowledge. In this way, specific areas of local technology can 
be improved so that existing shortcomings are eliminated and a solution will be found 
with greater local relevance than whichever `external' technology (van der Ploeg, 
1991). 

Many farmers intuitively followed this advice. It was their strategy to solve particular 
problems and shortcomings by borrowing from any sources available (other endogenous 
knowledge systems, research and extension, etc.) to arrive at workable and profitable 
solutions for their conditions. It was, however, difficult to distinguish new from existing 
practices or to differentiate experiment from normal practice. For farmers, each season is an 
"experiment" in which new knowledge is obtained and new ideas are generated. The tree 
experts consulted in this study, therefore, described knowledge production through 
experimentation (igerageza) as an activity interwoven with everyday agricultural activities, 
not separated from them as is the case in the scientific knowledge system. These findings 
confirm the results of Box (1988) with cassava experimenters in the Dominican Republic, in 
which one of his research subjects explained that experimentation can only be understood if it 
is grounded within everyday life experiences and activities. 



 

Although Plumería alba is known to botanists as an ornamental shrub with sweet smelling 
flowers, farmers in Maraba regard it as a medicinal plant and call it umudwedwe. Women 
use its sap to increase lactation and it is given to cows for the same reason. Interestingly, 
neither its local name, nor its medicinal uses were known to botanists and foresters. The tree 
was not found in Karama and farmers in that area knew nothing about the tree or its 
medicinal properties. 

However, in spite of the interweaving of experimentation and normal production practices, 
experimentation was a conscious effort on the part of the farmers to build upon the body of 
endogenous agroforestry knowledge. The diversification of species and its resulting increase 
in complexity of land use systems resulting from farmers' experimental efforts were a 
deliberate strategy used by the farmers to overcome ecologic and economic uncertainties, and 
approach a better and more secure livelihood. Their experimentation with new agroforestry 
technologies was considered necessary to discover benefits not available from existing species 
and practices, or to determine whether they could get similar benefits more quickly and 
efficiently. Thus, although farmers were reluctant to try new technologies without having seen 
them in practice or use somewhere else, the majority of tree experts chose to try species with 
which they were unfamiliar in the species trial set up as part of this study (see Chapter VI). 
Farmer-consultants justified their choice by stressing the importance of experimenting with 
new ideas and technologies for development and progress. Within the group of tree experts, 
this was expressed as a greater sense of curiosity, a desire for knowledge, an internal drive for 
discovery and recognition for leaving descendants a better world. There was an implicit 
understanding that not experimenting would lead to stagnation and compromise an already 
precarious existence. 

A fundamental problem facing experimenting farmers was the supply of new technologies to 
test on their farms. They identified the availability and accessibility of a range of options as 
necessary for their experimentation and system development. However, the options to be 
offered to farmers do not have to originate from scientific research. They can also come from 
other endogenous knowledge systems around the world. Farmers are able to make qualified 
assessments of what can (potentially) work in their own situation, but they are obviously 
limited to their immediate surroundings for information and ideas. An important role can be 
played by FAO, ICRAF, and other CGIAR centres to fill the gap. It would be ideal to take 
farmers on guided farm tours in different regions and countries to see new technologies in 
practice and to talk with their colleagues directly, but this is often impossible due to costs and 
restrictions on travel (especially across borders). Modern technology (video, cdrom, 3-D 
computer programmes) could provide an answer by taking farmers on "virtual" farm tours to 
expose them to new species, practices and systems from around to world. These media could 
show how farmers in other countries or regions have dealt with (similar) problems and what 
solutions they have devised to solve these problems. These media should be visually oriented, 
as farmers stressed the importance of seeing technologies in action in order to determine their 
suitability for their own situation. It would not be necessary to provide specific solutions, 
particularly not for the experimenting farmers. A glimpse of what other farmers have 
developed could provide ideas to push experimental activities in new directions. As FAO, 
ICRAF and other CGIAR centres have a global presence; and as they have collected and 
documented extensive information on agricultural and agroforestry systems from many 
different countries and/or indigenous peoples. It is recommended that: 



- The multinational organizations and international research centres develop and 
distribute visual documentation (video, film, cd-rom, etc.) of indigenous agroforest y 
systems and practices, and farmers experimental methods and procedures related to 
the development of same. They also should assure their availability and accessibility 
to NGO's, farmer organizations, extension services and other persons and institutions 
interested in furthering farmer research and extension practices. 

Such virtual farm tours need to be carefully conceived to guarantee that farmers receive the 
right message. Anthropological studies of farmer perceptions of messages from televised 
media show that there are fundamental differences in how people from different cultures 
perceive the images they see (Crowley, personal communication). The following suggestions 
are made to take such differences in perceptions into account: 

�  Involve farmers in the script writing for these virtual tours, perhaps first producing a 
tour of their own agroforestry systems and experimental activities for outsiders. This 
will ensure that specific factors and aspects that farmers deem im portant are included. 

�  Have farmers produce their own video, photo and text materials necessary for 
producing a virtual reality tour. Most modern video and camera equipment is easy to 
operate. However, some basic training will be needed on camera operation, framing 
and presentation. 

�  With the help of visual, object-based computer programming, the practices and 
systems depicted should focus on a single idea, practice, method, etc. The users of 
these programmes (for example, extension services, NGO's or other organizations) can 
subsequently create the appropriate tour for their audiences. 

�  Simultaneously, there should be more in-depth studies of the logic and reasons behind 
specific agroforestry systems and practices and of the methods and evaluation factors 
of farmers' experimental activities. These studies will provide the necessary 
background information for the visual material. 

 

Experimental methods and procedures: The processes by which knowledge is added, used 
and lost to the stock of knowledge of a social group are similar in both the endogenous 
knowledge system and the scientific knowledge system. In both systems, we find a certain 
specialization and differentiation between a small group of knowledge producers (generaters, 
adapters, acquirers) and a large group of knowledge users. But there are also fundamental 
differences in the way knowledge and technology are produced and validated. 

The tree experts did not use specific research methods and procedures for tree and tree 
cultivation experiments. Trees take several years to mature or to yield usable parts, so most 
farmers (even the large ones) could not afford to tie up land for several years to experiment 
with new tree species or arrangements. Thus, tests of new tree species or tree cultivation 
methods took place within existing fields and crops, which explains the interweaving of 
experimental and everyday agricultural activities talked about earlier in this section. The topic 
(most often a new species) and objectives of experimenting and the methods to be used 
depend on: 



�  Resources (farm size, labour, animals, manure); 
�  Location within the farm (slope, soils, crops, distance from the home compound); 
�  Gender; and 
�  Personal interests, motivation, initiative and preferences. 

While there is no uniform method for testing new agroforestry technologies, farmer tree 
experts did adhere to more or less standard variables to evaluate the experiment: 

�  Will the species meet the objectives for which it was planted? (fuelwood, timber, 
stakes, etc.); 

�  lntercropping ability (i.e., allelopathic effects, competition with crops and/or other 
trees, shade); 

�  Effects on the soil (excessive water use and nutrient uptake); 
�  Growth (primarily height); 
�  Disease and pest problems (in particular, termite and ant attacks); and 
�  Other possible uses or benefits not initially intended or envisaged. 

Risks associated with experimental methods: The tree experts were well aware of the risks 
in trying new, untested technologies as can be seen from the above list of evaluation criteria. 
However, they stated that such risks were also associated with normal production practices; 
weather, pest and disease outbreaks, and market conditions cannot be predicted. The emphasis 
on observing (new) species and practices on other farms (to study their stature, growth pattern 
and possible negative effects on soil, crops and other trees) aimed at minimizing risks, since 
knowing potential risks helps in dealing with them. However, risks would not automatically 
preclude them from trying new technologies, especially if the utility and benefits were 
perceived to be greater than the risks. 

Validation of experiment results: The major difference in knowledge production between 
experimenting farmers and scientists is not found in experimental procedures or trial 
evaluations, but in the way new knowledge and technologies are validated. In the scientific 
knowledge system, the primary aim of experimentation is the advancement of knowledge. 
There is an active communication of experimental results (in journals, conferences, seminars, 
etc.) among scientists and researchers. By contrast, knowledge production in the endogenous 
agroforestry system is primarily use- and user-oriented. Consultants consider communication 
of experimental results an important aspect of being recognized as "being knowledgeable", 
but there was not much apparent effort to share new knowledge. Validation of new 
ideas/knowledge comes when efforts are imitated by other farmers (neighbours and friends), 
in other words by the final technology users, not by fellow experts engaged in 
knowledge/technology production. It is therefore recommended that: 

· Knowledge sharing and extension of the results of farmer experiments (i.e., 
experimental outputs) were beyond the scope of this study. This research was 
concerned with the sharing of ideas as inputs for farmers' experimental activities. 
However, farmer-to-farmer communication of experimental results is important to 
enhance indigenous agroforestry practices and will make a fruitful area of research. 
Some topics that should be addressed in studies of informal extension networks have 
been provided in the section "Research questions requiring future investigation" 
below. 



Knowledge sharing and extension of the results of farmer experiments (i.e., experimental 
outputs) were beyond the scope of this study. This research was concerned with the sharing of 
ideas as inputs for farmers' experimental activities. However, farmer-to-farmer 
communication of experimental results is important to enhance indigenous agroforestry 
practices and will make a fruitful area of research. Some topics that should be addressed in 
studies of informal extension networks have been provided in the section "Research questions 
requiring future investigation" below. 

Enhancing local communication networks: the key for  advancing 
agroforestry knowledge production and farmer experi mental practices 

While the two knowledge traditions vary in the nature and the content of their knowledge, the 
primary difference is in the distribution of that knowledge. Communication networks for 
knowledge sharing and distribution among tree experts or between tree experts and other 
farmers, were neither very extensive nor very well organized. Farmerconsultants identified 
this virtual absence of local communication and information exchange networks as a major 
barrier to agricultural and agroforestry development. To enhance communication among 
farmers in general. It is therefore recommended that: 

�  Mechanisms for local and regional information exchange be created tc facilitate 
communication among farmers and advance the knowledge of both exogenous and 
endogenous agroforestry technologies. Possible means to accomplish' this are guided 
farm visits and community and/or focus group discussions such as undertaken' in this 
research. To implement such a strategy, there is a need for persons with both 
endogenous and Western knowledge of agroforestry systems find new methods to 
share information with farmers in an informative, non-prescriptive manner, that treats 
farmers and their knowledge with respect. 

Better communication is needed among farmer-experimenters to enhance endogenous 
agroforestry knowledge production through the sharing of methods, procedures and results. 
Opportunities exist for research, extension and NGO's to identify (potential) farmer-
experimenters and organize them around particular problems to be solved or technologies 
(species, practices or arrangements) to be tested. A fixed group of socalled "pilot farmers" 
involved in pretesting and/or demonstrating all new technologies offered by a project or 
research (as was used by PAP-Nyabisindu in Kibingo) is not recommended, as, for various 
reasons, few technologies spread beyond the group of pilot farmers to other members of the 
community.2 Additionally, it limits farmers' own experimental practices and "technology 
development from within." As interests and resources vary among farmers, different farmers 
or groups of farmers may be involved in experimenting with different technologies (for 
example, Chamaecytisus palmensis for stake production or Euphorbia tirucalli for erosion 
control), and multiple networks may be in operation simultaneously. It is therefore 
recommended that: 

�  Research, extension, and NGO's stimulate the formation of groups and/or networks of 
experimenting farmers which may or may not be technology and problem specific. 
These could take the form of study clubs in which farmers discuss specific problems 
they want to solve and work out solutions together. Subsequently, the group or club 
members can test the solutions on their own farms using their own experimental 
methods in order to determine the best solutions for various situations and conditions 
before communicating their results t the larger community. Researchers, extensionists 



and NGO personnel should, however, not be the main organizers of such groups, but 
only act as facilitators and resource persons.. 

These farmer study clubs should be organized, run and (if possible) financed by the farmers 
themselves in order to ensure their independence and sustainability. In addition, independence 
will ensure that problems addressed and solutions devised will be truly based on farmers' own 
beliefs, values, norms and experimental activities, even though they may decide to borrow 
ideas and technologies from elsewhere. As it will be difficult, if not impossible, to organize 
and run such clubs with farmers scattered in a wide geographic area, the clubs will of 
necessity be of a local nature. By consequence, the problems they will address and solutions 
to these problems will be of a local nature. Research, extension and NGO's may, however, 
help facilitate information exchanges between or periodic meetings of study clubs in different 
villages, regions, countries or even continents, especially for clubs struggling with similar 
problems. 

NGO's, for example, could provide information exchange services through newsletters that 
include lists of problems the study clubs are addressing and stories about specific solutions 
devised. Information exchanges between clubs in different countries and continents could be 
made possible through, for example, the Ecovolunteer Programme of the Environment 
Liaison Centre - International (ELCI) in Nairobi, Kenya. This programme at present links 
more than one hundred NGO's across the globe through the Internet precisely for this purpose. 

Research questions requiring future investigation 

More in-depth research is needed to study pathways of agroforestry development and 
agroforestry knowledge generation. Research should be directed to investigate intensification-
extensification processes of agroforestry systems across agro-ecological zones, land use 
systems and/or countries resulting from farm fragmentation and declining farm sizes. 

The basic assumption of this study was that not every farmer would have the same knowledge 
of agroforestry nor be equally engaged in agroforestry knowledge production. Thus, a large 
part of the study was devoted to identifying the farmers most knowledgeable about trees and 
tree cultivation and most active in creating new knowledge about the subject. These farmers 
were then surveyed in detail about their knowledge and experimental practices. However, due 
to differing pathways of agroforestry intensification (high diversity/low density vs. low 
diversity/high density) both agroforestry systems and agroforestry knowledge differ among 
(groups of) individual farmers. A logical extension of this finding is that the kind of 
knowledge produced, and, by consequence, the processes by which this knowledge is 
produced may vary among (groups of) individuals as well. As this study focused primarily on 
the group of locally-identified tree experts, a future study aimed at the group of comparison 
farmers (or, even better, aimed at both groups) would be a welcome addition to the topic of 
farmer research and extension. Such a study should look into the question of differences in 
topics, objectives, methods, and evaluation criteria used by experimenting farmers who follow 
different strategies in agroforestry development. 

A topic that has not been dealt with in great detail in this study is the informal extension of 
ideas, technologies and practices developed through farmer experimentation. This research 
only touched on the subject as far as it concerned the input of ideas for farmer experimental 
practices, but did not look at how results (the output) of these experiments diffuse through the 
community. Farmers did consider communication of their experimental results an important 



(if not the most important) aspect of their being considered "knowledgeable about trees and 
tree cultivation," but they did not appear to make an active effort to spread the results of their 
research efforts. This seeming contradiction calls up many questions and would make an 
interesting topic for study: 

�  Why do farmers remain so passive in communicating results of their experiments? 
�  Is the passivity due to a lack of an enabling environment? Some of the things that 

come to mind here are: fear of government authority which monopolizes "invention" 
and diffusion and does not allow deviation from their recommendations; no return on 
investment in experimental activities if results are shared with a large public without 
compensation; lack of legal, financial or witchcraft protection if the technologies they 
"invented" do not turn out the way they should at others' farms. 

�  What are the farmers' own ideas and suggestions to create a more enabling 
environment for informal extension of the results of their research? 

�  How can these ideas and suggestions subsequently be translated into practical and 
doable plans of actions for governments, official research and extension organizations, 
NGO's, CGIAR centres and others without destroying the informal extension practices 
in the process? 

Conclusion 

Endogenous agroforestry knowledge is neither stagnant nor inherently "worse" than scientific 
agroforestry knowledge. One can study and compare the two knowledge traditions, but one 
cannot, and should not, judge them by each other's standards. Science-derived agroforestry 
knowledge and technologies now dominate (or appear to do so) because their adherents 
(researchers and extensionists) are more efficient in distributing information on a large scale, 
not necessarily because their products are inherently better. In reality, both the scientific and 
endogenous knowledge system are hybrid systems that have incorporated each others' 
technologies and ideas, even though researchers and extensionists do or may not want to 
recognize this. On the other hand, the farmer-consultants in this study did recognize the value 
of agricultural research, since without research they would never have been able to obtain tree 
species such as Grevillea, Eucalyptus, avocado, coffee, cypress and pine, and crops such as 
cassava, potatoes, wheat and climbing beans that now dominate the rural landscape in the 
study areas. Both farmer-derived and researcher-derived agroforestry knowledge and 
technologies have their strengths and weaknesses and both have a role in developing and 
furthering agroforestry technologies and practices. The major strategy to enhance farmer 
research will, therefore, be a synthesis of the two knowledge systems (den Biggelaar, 1991) 
taking the strengths and weaknesses of each into account. 

The greatest strength of formal (Western scientific) research is that it can access information, 
ideas, and technologies from a much greater number of sources and a wider geographical area 
than farmers can. Formal research, therefore, has an important role in agroforestry 
development, not so much to design specific agroforestry systems but to increase the number 
of options (species, management practices) available to the farmers. The design of specific 
agroforestry systems is better left to the farmers, as they are much better skilled in 
incorporating technologies generated by each of the knowledge traditions in ways that are 
locally applicable and beneficial. 

For this to happen, an understanding of the processes of knowledge production is of major 
importance. Future studies of endogenous knowledge systems should, therefore, put greater 



emphasis on process-oriented research. However, most research on endogenous knowledge to 
date has been aimed at collecting specific facts (soil classifications, tree uses, indigenous 
medical or veterinary practice, etc.) that sit on dusty bookshelves because no one knows what 
to do with the collected facts. They become dead, static representations of ever-evolving, 
dynamic knowledge systems. This study has been interested primarily in knowledge 
generation processes. For this reason, it has been short on specific details about particular 
agroforestry systems, tree arrangements or species uses. The latter are only facts to help 
understand the logic of what farmers do and the reason behind it. By themselves, facts are 
meaningless; it is people who give meaning to them. This is perhaps best stated in the 
following quote from Jahn (1990): ".... Kuntu [modality, determination of a `thing'] is of 
higher value than Kintu [being without intelligence or thing; in Rwandan philosophy, these 
include minerals, plants, animals, objects, material goods, etc.] and so they gladly alter things 
and their organization yet keep their own style. 

 

They [the Africans] are convinced that it is not the thing which determines the style and the 
person, but that man through his style can and must give the thing a meaning, that the dignity 
and force of man lie in his capacity to give meaning to things, even when the things 
themselves were made for a explicit purpose" (text in `[ ]' added by this author). For example, 
a diagnostic study of agroforestry systems in Burundi contains a number of diagrams of farms 
showing tree locations, but this does not contribute to an understanding of how the system 
functions, why it was put together, how it evolves over time and which forces influence these 
changes. The drawings are but Bintu (things), they have no meaning. This case study has 
moved beyond this, not to show the Bintu (specific agroforestry systems and practices found 
in the study areas) but Kuntu (the modality and determination of the systems and practices) as 
indicated in the subtitle: "A case study of the dynamics of agroforestry systems and 
agroforestry knowledge". 

The development of a synthesis among knowledge systems will increase the effectiveness of 
ongoing scientific agroforestry research and development as well as empower, legitimize and 
enhance the existing endogenous capacities for identifying problems and developing solutions 
(den Biggelaar, 1991). Farmers seem to have an intuitive sense of the importance of such a 
synthesis between the endogenous and exogenous knowledge systems. The major challenge 
will, therefore, be to convince researchers, extensionists and policymakers of the necessity 
and benefits of such a synthesis. This synthesis should not lead to a formalization of farmer 
experimental methods nor to a relaxation of the rigor of scientific research. The goal of the 
synthesis is to build upon the comparative advantages of each knowledge tradition, leading to 
a participatory and collaborative strategy for agroforestry technology development and 
assuring that technologies are client-oriented and grounded in local dynamics of socio-
economic and agroforestry development (Scherr, 1993). 


