The difficulties of convincing farmers to adapt finmved" technologies made me realize that
perhaps the technologies were not really "improyediich was borne out in some on-farm
trials showing that the local varieties and methofdsroduction were out yielding what the
projects could offer farmers. Were farmers doingnatting right? | finally had to admit that
perhaps they were, but what? How could they devafopgriculture that was performing
better than what science could develop and offemttwithout the aid of fancy laboratories,
sophisticated plant breeding techniques and freddst and statistical analyses? | think the
first step was to realize that farmers' agricultpractices are not random acts of planting
seeds and tending livestock, but are deliberaté;remsoned choices based on extensive
experiences with and observation of locally avddabsources. It is not that farmers are not
open to new ideas and technologies, indeed; | faquite the opposite as evidenced by the
many exotic crops and trees widely cultivated bylsfarmers in Africa. However, like
consumers everywhere, they are critical of whafffsred to them and choose only those
technologies that appear the most useful and/ditguoée for their specific conditions.

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

Ranking game participants identified tree expestiaamers cultivating a diversity of trees on
their farms in accordance with the Bantu-Rwandalogbphical meaning of knowledge:
"Knowing a plurality of objects or notions". In lothe ranking game and socio-economic
survey, results showed tree experts had more tea®s and tree species, but the tree density
on comparison farms was more than two times highigs points to a differentiation in
knowledge between tree experts and comparison farme

Comparison farmers did have knowledge about tredgrae cultivation and understood the
need for and importance of trees. But they hale li#nd and resources and followed a
different agroforestry development strategy. Thalgnthe farm, the more they concentrated
on fewer, less-competitive species, resulting imglex systems of low diversity with a high
degree of integration of trees and crops. Low ditgthigh tree density systems require
farmers to have a higher level of management skiltsgreater knowledge of the various
components and their interactions. Therefore, gnefarestry knowledge of tree experts and
comparison farmers may indeed be different, configthe initial conclusions of the
knowledge ranking exercise. This study thus obskavdifference in both agroforestry
systems and agroforestry knowledge between indaledand groups of individuals.

As the nature and content of agroforestry knowledayees among (groups of) individuals,

the assumption that only some farmers (in thisystlattally-identified tree experts)

experiment proved incorrect. In reality, farmergach of the "knowledge groups" created by
the ranking game participants were engaged in ¢nergtion of their own particular kind of
knowledge of trees and tree cultivation, althoughall farmers were equally active
experimenters. Relying on local perceptions thattérsons most knowledgeable about trees
and tree cultivation are the most active experigeninay, therefore, not provide satisfactory
results. There are multiple ways of knowing aboe¢$ and tree cultivation, and each is based
on, and evolves from, its own forms of knowledgedurction.



This research found that almost all farmers instluely areas practice agroforestry. However,
no two farms had a similar agroforestry system bsedhe farmers designed their own
systems to meet their multiple needs using avaladgources. This individuality was
reinforced by a large species diversity, multigasons for planting trees and the many uses
farmers have for trees.These factors have ledviersk agroforestry systems with very
complex arrangements of species over space ama@r The individual agroforestry systems
resulting from these differences in resources,atbvjes and contexts require better farmer and
researcher collaboration to identify problems apdastunities and to develop a range of
technologies that reflect these differences.

The plants found on the farm in the indigenous fagestry systems that the farmer-
consultants called "trees" included not only traed shrubs but also annuals and perennials.
The latter ("don-trees" by Western world definifi@montributed to the species diversity found
in the study areas and gave an additional layepoiplexity to the indigenous systems. These
"non-trees" should not be ignored. They providaisicant benefits to the farmers and often
are grown in specific niches not usable for cropsees.

Farmer-consultants were well aware of, and sesitythe biological interactions of trees,
crops and soils. These interactions were the mi#gria used in decisions about where to
plant species within the farm and/or the field, #meh to evaluate performance. However,
farmers cited utility and other tangible benefgstlae primary reasons behind species choice.

Farmers considered agroforestry the only solutarobtaining tree products in the future.
With the increasing competition between trees aogscfor a limited land base, farmers
recognized that decisions concerning species sabeghd arrangements were becoming more
and more difficult. The present differentiationagfroforestry systems will, therefore, become
even more pronounced in the future with increafiagmentation of farms. In view of the
continued decrease in farm size and farmers' satysto biological interactions, farmers
repeatedly stressed that it was imperative to $ipecies and arrangements with the least
negative influence on crops and soils in ordeutther agroforestry practices.

Regarding farmer experimentation, it was diffidoltdistinguish new from existing practices
or to differentiate experiment from normal practicdarmers' fields. Farmers considered
each season an "experiment" in which new knowlesigbétained and new ideas are
generated. The tree experts consulted in this sthdyefore, considered the process of
gaining knowledge through experimentation (igeragéa be a part of everyday agricultural
activities, not separated from them as is the rat® scientific knowledge system. However,
in spite of the interweaving of experimentation awdmal production practices,
experimentation was a conscious effort on the gfaitte farmers to build upon the body of
endogenous agroforestry knowledge.

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

Farmers faced a fundamental problem with the supphew technologies to test on their
farms. To experiment and develop agroforestry systdt is necessary to have a range of



technology options available and accessible. Fazaer able to make qualified assessments
of what can (potentially) work in their individusituations, but they are obviously limited to
their immediate surroundings as a main supplyrf@rmation and ideas.

The diversification of species and the resultirgyease in complexity of land use systems
resulting from farmers' experimental efforts haeerba deliberate strategy of farmers trying
to overcome ecologic and economic uncertainties@wking toward a better and more
secure livelihood. There was an implicit understagdhat not experimenting with new ideas
would lead to stagnation and would compromise ezadly precarious existence.

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

There is also a difference in how experimentingnans and scientists distribute and
communicate knowledge. Communication networks fanvikdedge sharing and distribution
were neither very extensive nor very well-organiZéarmer-consultants identified this virtual
absence of local communication and information arge networks as a major barrier to
agricultural and agroforestry development. Bettanmunication is needed (1) among
farmerexperimenters to enhance endogenous agrofoke®wledge production through the
sharing of methods, procedures and results, anoe{@®)een farmer-experimenters and the
general farm population to disseminate the residilksiowledge and technology generated.

Related to methodological issues:

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

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

- Future studies of agroforestry should follow taemers' definition of trees and
should not assume that "non-trees" are weeds vihe.

Related to furthering agroforestry practices in Roa
- Extension workers should initially focus on wonfarmers to convince them of the

benefits of new tree species and other agroforéstiynologies, and subsequently
explain to the men how to put these improved teldgies into practice on their



farms. As many species (especially medicinal and frees) were planted by the men
on the suggestion of their wives, this would nebive a major change in practices
for the farmers. It would, however, involve a chamgthe habits of extension workers
who primarily talk to men. Involving both men andmen in the decision-making
process about new species, where and how to plamnanage them, would make
new agroforestry technologies more acceptableni agloptable by, a wider range of
farmers.

- Researchers and extensionists should considenutigle goals and needs of
farmers, and differences in availability of andessto resources, in the search for
new species and intercropping arrangements.

- With the help of participatory approaches, lquadple and communities should
identify, implement and evaluate their own pri@gtifor tree growing, which will
generate more reliable research and extension agehdn top-down approaches.

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

- There should be more research on suitable sptriasrease the options available to
farmers. The availability of a variety of tree spsqboth indigenous and exotic) and
tree management options enhances the traditiorsaégt of diversification to
overcome economic and ecologic uncertainties. Harprefer a cafeteria system of
new species and technologies for a range of biopalyand socio-economic
conditions from which they can choose accordinthér needs, goals and resources.

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

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

Related to farmer experimental practices:

- The multinational organizations and internatiorgearch centres should develop
and distribute visual documentation (video, filrd;rom, etc.) of indigenous
agroforestry systems and practices from arounavtréd, and of farmers'

experimental methods and procedures related tdebelopment of same, to serve as
a source of ideas for farmers' own experimentavigies. This visual documentation
should be accessible to institutions and persdesasted in furthering farmer research
and extension practices.

- Researchers and scientists involved in agroforésthnology development should
be evaluated in terms of the acceptance of theulteby farmers instead of by the
number articles published scientific journals. Twsuld go a long way towards
increasing collaboration between the researchet$aamers and lead to
development-oriented, rather than knowledge-oreintesearch.



Related to enhancing informal extension networks:

- There is a need for persons with both endogeanddNestern knowledge of
agroforestry systems to find new methods to shdogmation with farmers in an
informative, non-prescriptive manner that treatsnters and their knowledge with
respect. Possible means to accomplish this areeddam visits and community
and/or focus group discussions.

- Research, extension and NGO's should stimulatéotimation of groups and/or
networks of experimenting farmers which may or mat/be technology and problem
specific. These could take the form of study clubghich farmers can discuss
specific problems and work out solutions togetfiée group or club members can
test the solutions on their own farms using thain @xperimental methods and then
communicate their results to the larger commuiiigsearchers, extensionists and
NGO personnel should, however, only act as fatdisaand resource persons.

Both farmer-derived and researcher-derived agreforé&nowledge and technologies have
their strengths and weaknesses, and both have #orplay in developing and furthering
agroforestry technologies and practices. The nsjategy to enhance farmer research will,
therefore, be a synthesis of the two knowledgeesystthat takes the strengths and
weaknesses of each into account.

The greatest strength of formal (Western scientrgsearch is its access to information,
ideas, and technologies. Formal research, therdfasean important role in agroforestry
development in increasing the options (speciesagmment practices) available to the
farmers. The design of specific agroforestry systenbest left to the farmers who are more
skilled in incorporating technologies generatecagh of the knowledge traditions in ways
that are locally applicable and beneficial.

This study concludes that collaboration betweentedge systems may be beneficial for
both and, thus, it is important to understand tloegsses of knowledge production. For this
reason, this study has been short on specificldetiaput particular agroforestry systems, tree
arrangements, species uses, etc.; the latter §réacts used to help understand the logic of,
and reasons behind, what farmers do. By themsdiles, (tree species, agroforestry systems,
cropping arrangements) are meaningless. It is paspb give meaning to them. Future
studies of endogenous knowledge systems shouldftine, give less emphasis to collecting
facts and more to process-oriented research tosche logic and reasons behind such
classifications, uses, or specific agroforestryesys and practices.

Synthesis between knowledge systems will increaseffectiveness of ongoing scientific
agroforestry research and development as well aeoeer, legitimize and enhance the
existing endogenous capacities for identifying jpeots and developing solutions. This
synthesis should not lead to a formalization ofriar experimental methods nor to a
relaxation of the rigor of scientific research. Tgual of the synthesis is to build upon the
comparative advantages of each knowledge tradigaing to a participatory and
collaborative strategy in agroforestry technologyelopment. Such a strategy will assure
that technologies are client-oriented, culturafpp@priate and acceptable, and grounded in
local dynamics of socio-economic and agroforeséyetbpment.



imbalance of technical and social expertise (owgpsification of production systems,
"homogenization' of landscape, acceleration ofuesodegradation and impoverishment of
the poorer farmers, especially women) and from t@ckccountability to their rural clients
(Rocheleau et al., 1989). For example, in Rwandst imjects emphasize alley cropping
using leucaena, sesbania or cassia, and therelachagy locally-developed systems that
integrate indigenous species into the landscaperGi choice and without pressure from
(project) extension agents, farmers appeared toufafvuit trees or Eucalyptus and Grevillea
for timber production instead of leguminous spe&esoil fertility and fodder (Kerkhof,
1990).

Research questions

The existing tree-crop-animal systems of Rwanda lewlved from centuries of experience
and reflect peoples' needs choice of plants andarspecies, and their ideal spatial and
temporal arrangement. Even though the systemsatenvell-managed agroforestry systems™
(Balasubramanian and Egli, 1986) as defined byiderts, they are not necessarily bad, static
nor unchanging. From the local point of view, tlodfer the best that can be achieved to
guarantee a sustainable, albeit minimal, subsister@ome and food supply.

Thus, for agroforestry to be relevant as an approaoeeds to be implemented with
sensitivity to peoples' needs, priorities and sogioral and economic conditions. Surveys
can assess existing farm situations and detern@iopl@s' needs, priorities, problems and
constraints, but they have three major limitatiqi$:they provide only a static picture (a
snapshot) of a situation at one point in time;t(@y do not reveal the context of the needs,
priorities, problems and constraints; and (3) ttieyot give an historical account of why
particular systems exist and farmers' roles in ligomeg those systems, as producers of crops
and livestock as well as landscape managers anddagers of the systems. That is why it is
important to determine how such systems and teolgred came into being, what the
meanings are that people assign to them, how thelkdge upon which they are based is
generated and how they evolve because of changegimcultural, economic, political and
environmental conditions. When viewed this way, sixetems appear to be in almost
perpetual flux to meet new needs and adapt to @wenging conditions.

This case study concentrates on the active roflerofers who take existing ideas,
technologies and uses and then experiment to atimew ideas, technologies and uses that
optimize integration of woody species on their farmh also focuses on the time and space
needed to adapt agroforestry practices within pliegaand evolving socio-economic,
cultural and political conditions. The active rolefarmers in these efforts should be seen as
diametrically opposed to the passive adoption téreally-developed technology packages
from the formal research/extension establishmeatvéVer, such technology packages (e.g.
alley cropping) are not entirely useless, even ghahey may have very low adoption rates.
They are often a prime source of inspiration antenre for farmers who tinker with them to
make them work in their own farm conditions or depenew technologies on the basis of
them (Sumberg and Okali, 1988). The numerous exotips, fruit, timber and fuelwood
species introduced by Belgian researchers thatfoow common elements of the farming
systems attest to both the extensive tinkeringn@ffarmers and the usefulness of scientific
research.

The basic assumption underlying this case stuthyaisnot all farmers have the same
propensity for experimentation and risk-taking hessaof differing socio-economic and



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

The following questions guided the research anatdiat understanding farmers and their
experimental practices within the changing agrimalk landscape of Rwanda.

1. How have tree growing practices changed ovez,timgeneral or as a result of
experimentation?

This question includes such topics as species ehaicangement, uses, placement,
management, intercropping practices and interasti@tween trees, crops and
animals. While the answer to this question could lsase study in itself, this
information is needed to build a frame of refereimcehich to place the other
guestions.

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

This includes socio-economic status, farm sized lqunality, external sources of
income, travel, gender, connections, political posiand aptitude.

3. Why do farmers experiment? What are their objestfor experimentation?

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

5. How do farmers themselves define "experimeméa®io
a. Are there common elements in the methodologgmxgnting farmers' use?
b. What, how, why and how long was testing donetfgedoption or rejection?

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

d. When and under which conditions can a new mraci technology be used?
Farmers' approach to testing and evaluating tree sp  ecies experiments

As mentioned previously, the species trial begaheaend of the field research period in
Rwanda. The following discussion is, therefore, lmaded on observations of what consultants
actually did with the species they were given, douinteractions. during the focus group
meetings. Consultants used the Kinyarwanda worexperimentation, igerageza, when
talking about this species trial, which is quitéetient from the connotation of researchers
trained in the scientific tradition. It is derivé@m the verb kugerageza, meaning to submit to
a test. For trees, there does not appear to bepauyfic research method and tree
experiments are not done on a separate piece afliaiwontrast, farmers do something



resembling a scientific experiment when testing f@wd crop varieties. For example, to test
new bean cultivars, women use small plots of landlant beans first in pure and later in
various mixes of cultivars repeated over severasses on different locations and soils
(Sperling, 1992; Sperling et al, 1993; Sperlingspaal communication). As trees take
several years to mature or to yield any usablesparbst farmers cannot afford to tie up even
a small piece of land for several years just tbdasone particular tree species.

When farmers test a new tree species, they obsex/evaluate it over a certain number of
years in order to determine whether it meets tpe@ls and expectations. They also study
whether these new species will provide more bendifan the trees they already have. Most
consultants are concerned with an end producteinfbelwood, construction poles, stakes,
etc. If the species produces the desired produbimthe predetermined time frame, the trial
is considered a success and the farmer may dexilarit additional trees of the species:

If | discover that a certain species only provifileswood, | will not ask for additional
trees of this species. But if | discover that thecses will yield timber, 1 will ask for
many seedlings from the ICRAF project.

Consultants less fixed on a particular goal stetatother products or benefits may
beobtained from the species being tested that magerknown at the onset of the trial:

Among these species, those that yield timber wab &e useful for other
purposes. We all know very well that guava, in &ddito its fruits, provide
a medicine against diarrhoea. Rwandans themsetvésed little research.

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

A consultant in Maraba told of planting one Trem@talis to test it for timber production.
He was not able to explain what had happened hieutrée turned out to be a very bushy
shrub. He realized that this shrub would neverdysly timber and the experiment as such
had failed. He was, therefore, not interested amfahg additional Trema trees but kept the
one he had so he could at least harvest some fodlWwom it. These examples also explain
why the few farmers who had planted Calliandrattgisus had done so primarily to
produce timber, not fodder, stakes or green mamge&an be seen from these examples,
fuelwood is often not a major objective for plagtinees 3 Farmers experiment primarily to
discover the utility of a new species and to deteemnwhether the species provides more
benefits than those they already cultivate:

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

How do consultants evaluate their experiments andedermine whether the new species
will be of interest to them ?Consultants evaluate new species by size, forranpatrof
growth per year, diameter, health and the effestsrops and soils:



To observe the growth of these trees, we obseive ifree is hard or pliable. If the
latter is the case, we replace it with anothera@mngrovide a support. We also observe
if the tree grows straight, its diameter and its.dfthe tree does not grow, we will

uproot it. We also observe if the tree yields agfsior seeds to distribute to other
farmers.

Almost all consultants talked about distributingmtl material of the new species they
would be testing to their friends and neighboutgSextension appears to be an im
portant part of the evaluation and validation & #uccess of these new technologies.

We are going to do a common experiment. If it peowseful, everyone will benefit. If
it fails, we will still be together. If we spot eet that does not grow as it should, we
move it to another area, or we isolate it so thabilonger harms other trees.

If this species does not harm my crops, | willagluce it in my farm and take care of
it. If it gives seedlings, | will plant two mysedind give a third to my neighbour. 1 will
do the same if the species gives seeds. | will har

vest them and share some with the neighbour.

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

If these species do not reproduce, the neighboilireave nothing as a consequence.

This emphasis on extension of information and keogé gained from consultants'
experimentation should not be a surprise, sincenmonication of knowledge is a major part
of being recognized as an expert on trees ancttiéeation. In the consultants' opinions,
agroforestry knowledge is largely individual; calize agroforestry knowledge is built by
sharing technologies and knowledge gained thronigls.tHowever, there is no central
depository for this knowledge and this knowledgeasrecorded in any written form, so any
collective knowledge remains stored in the wisddmany individuals.



Chapter 6
Farmer Experimentation: Building Knowledge

One of the premises of this case study is thatrexpatation is a knowledge-building

process. It is not a process aimed at designimgeific agroforestry system. When an
agroforestry system is created as the result odmx@ntation, it does not mean the process is
completed. As stated in the introduction, agrofoyesystems are dynamic and adapt to
ecological, economic and social changes. This endpbks at farmers' experimental or
knowledge-building activities, in terms of how fagra themselves define knowledge.

Previous chapters described how the combined sftdfarmers and outsiders have led to
enormous changes in the landscape and createdeoagpioforestry systems. Farmers have
evolved from being primarily exploiters of natuvalgetation to active tree planters and
managers. Simultaneously, their knowledge has @gzhfrom knowing only the uses of
trees to knowing about tree planting and manage practices.

The second part of this chapter looks at farmeetb@snovations in agroforestry related to
these changes. Farmers use experimental methedasbisg Western methods for food

crops (Richards, 1986 and Box, 1988). But is thge #he case for trees, which can take years
to mature? Tree cultivation is so interwoven wighieultural production and daily activities
that during the guided farm tours and ranking gaiseussions, consultants could not recall if
they had used a trial period before deciding tqpadmew species. This may have been
because farmers had been obliged to adopt mangudtgral technologies (i.e. anti-erosion
ditches, the planting of Grevillea alongside thaisehes, Eucalyptus woodlots and cassava
cultivation).

Three processes can be identified through whiahndes acquire agroforestry knowledge:
1. The generation of new knowledge through thein @xperimental efforts.

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

3. Wholesale adoption of exogenous knowledge attthtdogies without further
adaptation.

There are a number of inter-related activities eis¢ed with these processes including
decision-making about species choice, farm and fadation and planting methods;
implementation of a species trial; and evaluatioth determination of suitability, usefulness
and benefits.

The biographical information about the 44 tree ebgo@as gathered during repeat visits
which offered the opportunity to learn how treetigation and knowledgebuilding activities

fit into the farmers' lives and which experimentathods they had used when trying new
species or tree management practices. Howevecaeestudies did not yield sufficient
information about the specifics of farmers' expemation with trees, so it was decided to set
up a species trial in collaboration with the ICRFEFAR programme in Rwanda as part of the
field research. The ICRAF/ISAR programme provideddings or seeds of 15 tree species;
some were already widely cultivated in the researelas, and some had not yet been tested



on-farm and were unknown to farmers. ICRAF alsovjgied short descriptions in
Kinyarwanda of each species and consultants w&eslds chose the species they would like
to try on their farm on the basis of these desiomst During the focus group meetings,
several questions were asked dealing with condslteinoices, risk associated with testing,
experimental methods they intended to use, andiaiah criteria.

What is knowledge and how is it obtained?

Discussions identified four factors that have tgbesent for a person to be recognized as
knowledgeable: intelligence, experience, commuimoaand putting information in practice.
Being knowledgeable about something means knowsngse, holding its secrets and
showing a sustained interest in it. Some consideneavledge to be "natural” (i.e. a gift of
God)2, some stated that it comes from experienbdewthers felt it comes from being well-
informed and having gone to school (although tr@ysaered knowledge learned in school
"artificial knowledge"). But, whatever the souregperson must use the information to be
recognized as knowledgeable. For example in the easedicine, a person will be
recognized as a healer if he or she is capablarofgdiseases. Thus, the knowledge of a
healer is revealed through his or her actionsltesader. Or, a person who has planted many
species of trees and then takes good care of thitlmewecognized 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 haviamk and place to exchange
our knowledge. Having meetings where we could |é#a@m each other would allow
us to have collective knowledge.

While some collective knowledge is necessary for sotiety to function, the person who
provided the above information probably referreadgooforestry knowledge in particular. In
addition to meetings, another participant statedgéneral, collective knowledge is acquired
in the classroom. Beyond that, each of us posseg&gksswe can exploit in our own
individual ways." Based on this premise, there du#sappear to be any collective
agroforestry or tree knowledge, because such krgelés not acquired in school.



Why does agroforestry knowledge differ?

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

..It starts at birth because God does not equipyewe with equal intellectual abilities
... There is a difference in the knowledge passebyoancestors... Whether someone
becomes a carpenter, blacksmith, healer of covaskseor a farmer depends on
education and training provided by parents ... @@dzrognized as highly
knowledgeable or as a specialist depends on howmitred information is used...
People differ in character, interests and tast&ome are more serious in their tree
planting activities than others ... Some have anigdor experimentation and research
and are constantly tinkering in search of new kieolge and technologies, others are
satisfied with what they have and know ... Econoomcumstances affect knowledge
...A large farm offers more opportunity to experimand acquire knowledge.

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

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

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

Q: But can you confirm to us: Do you know wheth#ven healers treating ifumbi
have the same knowledge that you have about ifamtbits treatment?

A: No! We do not know what they know, as they adsonot know what we (i.e. N.
and 1) know.

Agroforestry knowledge and gender

During the ranking game, an equal number of mervanden were asked to rank the other
farmers on their colline. The resulting scoresafples were combined because many
informants stated that if wives are knowledgeableua trees, their husbands must also be
knowledgeable. This may have been because ofdtgidmal belief that women cannot
admit they have more knowledge than their husbéBdsyobukiro, personal
communication). In addition, since knowledge watneéel primarily as having species
diversity on the farm which could only be possitiieough the efforts of the husband, he must
also be knowledgeable about trees. Ranking gamétsedso indicated that the nature of
trees and agroforestry knowledge differs between amel women. To confirm this and to
determine whether farmers consider men or womer kioowledgeable about trees, a
deliberately-ambiguous question was asked duriegtimmunity interviews: "If tree
knowledge differs between men and women (men knomvtie plant and manage trees,
women can identify species and know uses of tred®),has the most knowledge of trees?
Who are the real experts?". The subsequent dignssen this question were the most



animated and contentious in each of the thirte@mngonity interviews. Table 10 provides an
overview of the opinions expressed and the respivegaency.

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

Men's knowledge relates to big trees (Eucalyptusyiea, Markhamia, etc. ), tree planting
and management, the introduction of new specie®eandrieties of trees, and the decision-
making aspects of species choice, place, plantmgstand harvesting (i.e. cutting of the
whole tree). Women's knowledge is confined to gsemlentification, naming of species, and
the use and harvesting of tree products such ads/fa brewing beer, seasoning, medicine,
fuelwood and love potions. As knowledge of the aeees, particularly for medicinal
purposes, is highly valued and as women are edlyeskdled in human healing practices,
women were considered more knowledgeable abowg the®@ men. However, there were men
with extensive knowledge of healing plants and pcas and there were women who knew
nothing about them. Knowledge depends on inteltgesbtained at birth, education, training
by parents and interest in discovering and learnmg things. Since these factors vary with
individuals, regardless of gender, there are kndggable 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 questiowlwther prior knowledge about a new
species or practice is necessary to practice agstfy. For traditional (i.e., indigenous) tree
species cultivated by ancestors and inherited thi#gHand, no additional knowledge is
necessary as people observe them from early clutiiiféor newly-introduced, exotic trees,
people need instruction because "you cannot plénetea



TABLE 10: FREQUENCY OF STATEMENTS ABOUT AGROFORESTR Y
KNOWLEDGE AND GENDER



SOURCE: den Biggelaar 1994

which you have just seen for the first time". Thugh new species, farmers need information
about (1) the utility of a species, (2) method afgagation and where and how to plant it and
(3) where to obtain the necessary seeds, seedlingsgtings. Other farmers, especially
neighbours, were cited most frequently as inforomatiources:

One plants a tree species because one has saélityt$or a neighbour. Until now,

we have not planted trees without first learningudtiheir utility. But there are
recently-introduced species, such as Pinus andptivdich we planted after we heard
talks about their utility and the beauty of its loen.

Farmers also become interested just by hearingtabebenefits of certain new technologies.
However, according to this Rwandan proverb:

A second group of consultants maintained that fesroan cultivate a new species without
prior knowledge of its name, planting and managemesthods or its utility. The necessity of
prior knowledge depends on personal preferencdwidglual spirit of research, the amount of
risk s/he is willing to take, imagination of podsitiuture benefits plus the aspect and physical
form of the tree. This group of consultants wadimglto take risks and look for new
technologies that might contribute to a betterlihad. They all said that it was possible to
discover the benefits of a species during growthftar its harvest. If the tree did not meet
expectations, it could be cut and replaced withtlarospecies. It was also a source of pride to
leave something new for posterity or to providdavecase for neighbours who could try the
innovations on their farms. For the majority of ffepulation, observing what neighbours or
friends have done and asking for information inesri follow their examples remains a
powerful motivation to adopt new technologies:

If we notice a certain tree is useful for a neigimhave introduce this tree on our own
farms and then pass on the knowledge. This happeitedhe introduction of fruit
trees, coffee, and eucalyptus in our region. Eefore we had agricultural officers
and extension workers to help us, we always foltbexamples.

The importance of neighbours and friends as a soofr&nowledge and new ideas is also
expressed in the following Rwandan proverb:



Taking risks and learning

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

Consultant 1: One day | went to Butare. | stopped at Rwabuyesba bit when | saw a plant
that | did not know but fell in love with. | uprced it and the next day | planted it on my farm.
| learned later that it was a guava tree which m@sknown in my region when | planted it.
Therefore, it is possible to plant a tree withonbWing its name or its utility.

Consultant 2: Walking in a forest, | came upon gapeli (Physpdisuviana) plants. | observed
them with a lot of curiosity. One day, | boughtitheeeds from a boy for 15 ERw. | planted
them among my coffee trees. After a while, | dedlctevhole field to the young
seedlings.This field enabled me to deliver fruitsKONFIGI for a total sum of 150,000 F.R.
When one discovers a tree, one observes it. Ifiads the tree can provide a benefit, one
takes this tree home. This is true of medicinahfgdaTheir importance and utility are learned
from neighbours who have used them. One does éwegypossible to introduce these plants
within one's own fields.

Consultant 3: What | can add to the above is that in most cdseseighbour provides the
information concerning planting such trees anddyi&he person who introduced gapeli
spread this species among us and we have cultitaigedlant in our region for more than 1.5
years.

Farmer experimental practices

In each of the three processes of agroforestry ladye-building (knowledge-generation/
acquisition/adaptation), farmers need basic infailonaabout species choice, location for
planting and method of planting (from seed, segdlior cutting). How does the farmer

determine if a new species is beneficial? How didles evaluate trials with new species?

Choice of speciesA species is chosen because of its benefits ality, tecause it has been
seen on another farm, or it has been talked abobigcause of tradition. In a few cases,
consultants mentioned having no choice, becausenbee forced by the State to plant
certain trees, for example Eucalyptus sp. duriegBélgian colonial period, and
Grevillea_robusta as part of many tree plantingedriby various rural development projects.
Mostly, though, farmers planted trees becauseeir thility, even before the arrival of the
‘white people' and the establishment of nurseFies.example, a father would show his sons
how to construct a home compound using such tie€&scas thonningii, Euphorbia tirucalli,
Vernonia amygdalina, Tetradenia riparia , Erythabgssinica. These traditional species, still
used because they grow quickly and form a soliddenan also be used as fodder (Ficus,
Vernonia), medicine (Vernonia , Erythrina , EupharpTetradenia ), or to protect the
inhabitants and their possessions from unwantetbkgg Erythrina ). Copying what other
farmers have done is the most common way consaltditose a species to try. As was
explained in one meeting, "Rwandans are imitat@&Serving how the species developed
and whether it was damaging to the soil and/ostweiated food crops also helps determine
if and where a species fits, i.e., if it conformghwother elements of the farming system
(especially competition with crops), where it gravest (in the woodlot, fields or home



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

Other criteria mentioned were availability, eas@lahting and whether or not the species
demands a lot of manure or fertile soils. One fentainsultant stated that it was a matter of
chance; she planted many trees of various kindauseconly some would survive. While
most of the consultants chose their species c#yetbky concluded that it is always good to
try one or two trees to determine the results utitkeconditions of one's own farm.

Species location within the farm:There are no rules to govern where a species&an b
planted. Location depends on what the species pesdor provides, its competitive and/or
allelopathic effects, and its social benefits. Example, many smaller farmers plant fruit
trees (particularly avocado) on the home compoimdtder to free space in the banana fields
for crops. In addition, Eucalyptus is often foundtbe 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\iolidhen determining where a
species should be located within a field.

- Timber and fuelwood trees and - Ficus was traditionally
those that are highly competitive planted on the home

and/or allelopathic will be planted compound to provide fodder
in woodlots distant from crop fiel but, as animal ownership has
(for example Eucalyptus, declined, many are presently
Cupressus, Pinus, Grevillea). 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 - Fruit and medicinal trees
the soil are planted along anti- are grown in the fields
erosion ditches or on terraces closest to the home mostly
(Grevillea, Vernonia). 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 speciesDiscussions of planting methods included plantinges, use of
manure, time of planting and type of propagatiomemal necessary (seedlings, cuttings or
seeds). Most consultants again emphasized theynelitenuch information about planting
methods through observation of other farmers andskyng for additional instructions if
necessary. The size of the plant hole dependseospicies: timber trees need big holes, but
small holes suffice for species used as vegetablagedicine. Consultants disagreed on the



necessity of adding manure. Some maintained thaeak need manure, just like crops.
Others felt this wastes scarce manure becausétieye manure is only necessary for fruit
trees

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

Consultants differed about the best time to plesgs. One group maintained that trees should
be planted at the same time as other crops, ithedieginning of the short rainy season in
September. Another group said that the seedlingddadry out if planted that early and

should be planted in late October-November, whersrare more plentiful, which is also the
time to obtain seedlings from the nurseries. Adiegpecies has it own planting method, both
groups could be right. Seedlings are generallytpthm late October-November, but cuttings
and seeds of some species are often planted edtiey did agree that, in view of the
uncertainties of rainfall, plant diseases, maragidjoats, landslides or weeding accidents, it is
often necessary to replant a species several tigfese it survives.

Are the decision criteria regarding species, locatn and planting methods the same for
all farmers? A minority of the consultants responded that thieiga are the same for alll
farmers because they follow the example of theiepiz or imitate what neighbours have
done. In some cases, extension workers, througimttienation they provide, push farmers
to make uniform decisions. But, the majority of soltants said the criteria inevitably vary
because farmers have different motivations andctilbgs.

Our criteria cannot be the same. Some people eatcthe benefits they will obtain
beforehand and plant few or many trees as a ré3ilier persons are more carefree.

Some can plant Vernonia amygdalina along the aosien ditches. Others can plant it on
their home compounds or even on the ditch, buter own ways.

There are many variables to be taken into accoudéciding about species, location and
planting methods. The consultants said they consigdeh elements as utility, benefit, desired
end product of the tree, farm size, soil conditjabgpe, competition between trees and crops,
allelopathy, preferences, motivation, interestasgibility of theft. And, because there are
many species available, some of which provide #mesor similar benefits, an almost
unlimited number of variations in agroforestry gyss is possible. This diversification of
species within an increasingly-complex farming sgsshows a deliberate strategy used by
the farmers to overcome ecologic and economic t@oges. Thus, the tree experts who
participated in the species trial preferred toumiknown species.

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

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



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

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

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

Among these species, there is no doubt one thiabeviinore important than the
species we are used to. When we have passed deagtion of the father will be
recognized by his descendants. The best informesbpg will talk about their
economic or medicinal importance and advise peoppido cut these trees.

When Grevillea was introduced, we did not knowutitty. The same for avocado.
We only had heard talks about them. But, we plattiedh anyway. Now, we will
plant this unknown species as part of the trialbodor bad, we will plant it.

Once, many of us were adverse to eating avocadanBny people, especially older
ones planted them and only later noticed that tildren were eating them. Then
everyone realized that its fruits were a new soofegealth. For this reason, we want
to introduce these new species which will perhapedible or have other, similar
importance.

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

Even if we do not know these trees yet, we waiigoover if they have any use.

Later we will be able to determine their importarités possible that the new species
will provide greater benefits than those we havéwvated until now.

From the above statements, several themes emerge,« which were already mentioned in
the discussion of the nature and distribution adedge. On one hand, these themes relate
to individual characteristics of tree experts saslturiosity, desire for knowledge, an internal
drive for discovery and the hope to leave a bettetd for children. On the other hand,
consultants expressed strong feelings about theriaamce of experimentation with new
technologies for development and progress. TheyHat lack of experimentation would lead
to stagnation and make an already precarious existeven worse, that constant adaptation
increases subsistence security by providing a sityeof species for farmers to choose from,
and that the benefits of these new technologiekl@xceed those of presently available
species.

In a follow-up question, consultants were askatiwfere possible for all farmers to plant and
experiment with unknown species. The vast maj@grieed that everybody needs trees and:

Every person has a need to develop and to know keéhdbes not yet know.



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

Experience has shown that it is always beneficiglant unknown trees, and
everyone can do it. It was the same with Grevidled cypress which are now found
all over the area and with vetiver which we werepsical about introducing.

One consultant stated that most farmers would leetatplant unknown species if they
received sufficient information about the potentiahefits, planting methods and best
location for planting beforehand. Some qualifiegitlanswers by saying that the possibility
of testing any new species depends on the sizaad$ darm:

Someone who has plenty of land can accept, but@oeen@ith a small farm cannot. It
is too bad if you do not have a large enough farnitfese trees.

The others plant new tree species, and you reméinempty hands.

Thus, in principle it is possible for everyone typ new technologies, but in practice not
everyone will do so because of a lack of interestupiosity or because of insufficient
resources, especially land. For farmers who hdtle kand, the risk associated with
experimentation may be too great because theyaletdht land to produce sufficient food
for their families.

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

Almost everything has negative aspects which osadaccept no matter what. When
a cow gives a good milk yield but also attacks [Eopu do not sell it. Synadenium
grantii, Euphorbia candelabrum and Euphorbia graatie been cultivated for a long
time in Rwanda. If one of these trees is closdaéohome compound, all the children
are informed about the nature and poisonous claratthese trees.

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

Part of dealing with risk is accepting that ithete. Through education and training from a
young age, farmers are made aware of the risksiassd with cultivating some tree species.
Consultants want prior information so they can et possible negative effects of new
species. In addition to the inherent risks (i.@idity, thorns, prickles, etc.), there may be
negative effects on the soil or competition witbps or other tree species. If negative effects
appear, the consultants can simply remove theespé&am the field, either by uprooting it or
by replanting far from any food crops, preferalnyaiwoodlot. If the species still shows
promise and possible benefits to the farmers,rtfeemation gained from the experiment will
be passed on to neighbours, friends and futurergbomes.



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

As an additional test of how they react to new nedbgies and how they would approach the
incorporation of such technologies into their famghsystems, the consultants were presented
a hypothetical scenario. First, they were showeealing of a species they did not know,
Chamaecytisus palmensis. This species had beexl tiestseveral years on the ISAR stations
of Rwerere (Ruhengeri Prefecture) and Gakuta (KebRsefecture) but none of the farmers in
southern Rwanda had seen or heard of it. The sgpdhs passed around to the people at the
meetings who sniffed its leaves, touched it, olsents stature and speculated about what it
could be and how it could possibly be used. Thievahg dialogue illustrates the initial
reactions of the farmer-consultants when askedhenetr not they knew the species.

No. This is the first time that we have seen it
[this species].
Is it umuruku (Tephrosia vogelii)? Me, | do not knd.

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

It is umuruku.
We do not really know.

After this introduction, the name of the speciesga&en (farmers who had tested it around
Rwerere had tentatively baptized it ‘'umuvumbukat)rio additional information about its
potential benefits. Consultants were asked whatwwaild do if they were given 500
seedlings of this species. This high number wasamhaleliberately to provoke audience
reactions. The tree experts at these meetingsinterested in testing new species and would
very likely have accepted any proposition involvorgy a small number of seedlings. But the
idea of 500 seedlings took them aback.

You are imposing these 500 trees upon us. Youtit@smuch on this! Keep our
small farm sizes in mind! Are you going to plant$k 500 trees of which you do not
know their utility on a property of 20 meters? [§lant them in the area where |
wanted to plant another crop, what will | do? Woblant these trees if | do not
know whether they are going to produce fruit ophaly son?

A number of consultants emphasized that it is irtgrdrto get some information about the
species before any decision is made about plab@gseedlings:

Thank you! If you proceed like that, you are ontynplicating my life.
Without explanations regarding the utility of thésees for my son, well, without
explanation on how | am going to be able to folkbnir growth, | tell you | will not

accept these trees.

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



would accept all 500 seedlings, but instead oftpigrthem all on his own farm he would
distribute 2-3 seedlings to each farmer in theutelIMost consultants would accept from 2-4
seedlings so they could test performance and futadrmre about the utility of the species. If
the seedling showed positive aspects such asrastly potential for profit, non-competitive
behaviour and provided useful products, the coastgtwould increase the number of trees.
In one meeting, consultants accepted much highabets of seedlings (100 to 200) after one
consultant speculated out loud that, since umuvikabesembled a Crotolaria species, he
could plant all 500 seedlings because, just liket@aria, it probably would fertilize the soil.
Following are comments regarding the consultatési for testing the umuvumbuka
seedlings.

A farmer in Karama pointing his climbing bean staka total of 16 species were observed in
this pile: Eucalyptus and Grevillea were the mastadble (lasting six seasons), while
Pennisetum and Vernonia were the least durableiig®nly one season).

One starts with a small number to determine the iwayhich they grow and their utility.

Me, | will accept four seedlings which | will plaolose to the home
compound. But if they do not provide anything foy son to eat, | will get rid
of them.

Give me my two seedlings as | have a small farrthdée are profitable, | will
ask you for additional ones.

After | have discovered their utility, | can loo#&rfplaces to plant additional
trees/species you give me by eliminating and remdasome trees | already
have.

| cannot plant more than 10 seedlings in the beggn start with a trial. If the
results are positive, | can plant up to 1000. dftinal is not successful, | 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 begaheend of the field research period in
Rwanda. The following discussion is, therefore, lmaded on observations of what consultants
actually did with the species they were given, douinteractions. during the focus group
meetings. Consultants used the Kinyarwanda woréxXperimentation, igerageza, when
talking about this species trial, which is quitéetient from the connotation of researchers
trained in the scientific tradition. It is derivé@m the verb kugerageza, meaning to submit to
a test. For trees, there does not appear to bepavyfic research method and tree
experiments are not done on a separate piece afliaiwontrast, farmers do something
resembling a scientific experiment when testing f@wd crop varieties. For example, to test
new bean cultivars, women use small plots of langdlant beans first in pure and later in
various mixes of cultivars repeated over severasses on different locations and soils
(Sperling, 1992; Sperling et al, 1993; Sperlingspeaal communication). As trees take
several years to mature or to yield any usablesparbst farmers cannot afford to tie up even
a small piece of land for several years just tbdaesone particular tree species.



When farmers test a new tree species, they obsex/evaluate it over a certain number of
years in order to determine whether it meets tpe@ls and expectations. They also study
whether these new species will provide more bendfan the trees they already have. Most
consultants are concerned with an end producteinfbelwood, construction poles, stakes,
etc. If the species produces the desired produbimthe predetermined time frame, the trial
is considered a success and the farmer may dexilarit additional trees of the species:

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

Consultants less fixed on a particular goal stetatother products or benefits may
beobtained from the species being tested that magerknown at the onset of the trial:

Among these species, those that yield timber wab &e useful for other
purposes. We all know very well that guava, in &ddito its fruits, provide
a medicine against diarrhoea. Rwandans themsetvésed little research.

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

A consultant in Maraba told of planting one Trem@atalis to test it for timber production.
He was not able to explain what had happened hieutrée turned out to be a very bushy
shrub. He realized that this shrub would neverdysly timber and the experiment as such
had failed. He was, therefore, not interested amfahg additional Trema trees but kept the
one he had so he could at least harvest some fodlWwom it. These examples also explain
why the few farmers who had planted Calliandrattgisus had done so primarily to
produce timber, not fodder, stakes or green mamge&an be seen from these examples,
fuelwood is often not a major objective for plagtinees 3 Farmers experiment primarily to
discover the utility of a new species and to deteemnwvhether the species provides more
benefits than those they already cultivate:

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

How do consultants evaluate their experiments andedermine whether the new species
will be of interest to them ?Consultants evaluate new species by size, forranpatrof
growth per year, diameter, health and the effestsrops and soils:

To observe the growth of these trees, we obseive ifree is hard or pliable. If the
latter is the case, we replace it with anothera@mgrovide a support. We also observe
if the tree grows straight, its diameter and its.dfthe tree does not grow, we will

uproot it. We also observe if the tree yields agg$ior seeds to distribute to other
farmers.



Almost all consultants talked about distributingmtl material of the new species they
would be testing to their friends and neighboutgSextension appears to be an im
portant part of the evaluation and validation & #uccess of these new technologies.

We are going to do a common experiment. If it peowseful, everyone will benefit. If
it fails, we will still be together. If we spot eet that does not grow as it should, we
move it to another area, or we isolate it so thabilonger harms other trees.

If this species does not harm my crops, | willagluce it in my farm and take care of
it. If it gives seedlings, | will plant two mysedind give a third to my neighbour. 1 will
do the same if the species gives seeds. | will har

vest them and share some with the neighbour.

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

If these species do not reproduce, the neighboilireave nothing as a consequence.

This emphasis on extension of information and keogé gained from consultants'
experimentation should not be a surprise, sincenmonication of knowledge is a major part
of being recognized as an expert on trees ancttigeation. In the consultants' opinions,
agroforestry knowledge is largely individual; calize agroforestry knowledge is built by
sharing technologies and knowledge gained thronigls.tHowever, there is no central
depository for this knowledge and this knowledgeasrecorded in any written form, so any
collective knowledge remains stored in the wisddmany individuals.

Chapter 7

Building Knowledge Through Information Gathering an d Sharing

Introduction

Farmers acquire new knowledge and technologies &w®ariety of sources, but not all
farmers have equal access to nor are they equailyean seeking new information,
discussing problems or sharing experiences. Tlaptein sheds more light on differences in
knowledge acquisition and sharing between the avopde groups of farmers, based on
guestions in the socio-economic survey on farnaaess to information about tree species,
tree management methods and new cropping anddsikestaring practices. Questions are
divided in three categories: active seeking of species and ideas during travel, passive
acquisition of new species and ideas from visitorthe farm (researchers, extensionists,
friends, etc), and cooperation with developmenjguats 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 comitations networks, how they share
experiences with new technologies and methodstraneccessibility of extension or
specialists. Chapter lll referred to demographid smcio-economic characteristics of tree
experts and comparison farmers and to differencéseir resources. This section looks at the



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

In spite of poor transportation, people do tramedearch of work, to visit relatives or to attend
ceremonies (marriages, funerals, baptisms, etighty=nine percent of the tree experts had
travelled compared to 54 percent of the compariaoners. While travel destinations are
varied, the data showed that the majority of comsparfarmers (60.5 percent) travelled only
short distances, either to other districts witliiait municipality or to neighbouring
municipalitiest! Only in Simbi had the comparison farmers who haudelled ventured as far
as other prefectures or other countries. In the ésgert group, not only had a larger
percentage of consultants travelled, they had le’enuch further. More than half had
travelled to other prefectures and onethird hagellad to other countries, or to the city
(meaning Butare or Kigali).

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

When asked if they had observed new methods of gnagnarees (pruning, coppicing,
planting, fertilizing), the answer from both groupas a resounding "No." This could be
because farmers are not interested in differeetrtranagement methods or these methods
were not significantly different from what they wealready doing® Farmers do not have a
fixed set of management practices for each speoigsjse a range of practices according to
their circumstances, objectives, needs and deJires.management also varies with the
location of the species on the farm. For examplpress located on the home compound will
be managed intensively to form a dense hedge, fhasted as a windbreak along the fields
may be managed for stakes while those plantedvoaallot are managed for timber.

Passive acquisition of new ideas from farm visitors

Farmers rarely receive visitors to discuss agucaltproblems in general and agroforestry
practices in particular. Only six comparison farsnd.6 percent) had received visitors who
brought them seeds of new tree species, while figesons (4.3 percent) indicated that
visitors had shown them new tree management peactio the tree expert group, the
situation was similar. Of the tree experts, 15.@&@et (all of them living in Kibingo) had
received visitors who brought them tree seedsedtlseys, while three persons (6.8 percent)
had received visitors who described new tree managemethods (two in Kibingo and one
in Maraba). The higher number of farm visits in iKdp can be ascribed to the presence of
two agroforestry projects (Projet Agropastoral dablsindu and the Projet Agricole de



Karama) in Karama. All but one comparison farmet alhtree experts had tried the new tree
species. The reaction to the new management pgactias more favourable than those that
people observed during their travels, with two @fuihree persons in each group trying them.

In the comparison group, visitors were predominaloeital (parents, municipal agricultural
officer, municipal counsellor or burgomaster). Queeson mentioned a visit by an ISAR
researcher with whom she was collaborating forrafaom trial. As extension workers had
poor training and few improved technologies to ofé&mers, the influx of new ideas and
information was all but non-existent. In the exmgdup, the visitors who provided tree seeds
were predominantly outsiders (ISAR researchersagmdnomists of the PAP and PAK
projects). Only one person mentioned that theansitho brought seeds was the municipal
agricultural officer. The municipal agriculturalficer was the only visitor mentioned who
showed farmers new tree management methods. laeppberefore, that the collaboration
with ISAR and the agroforestry projects in Kibingdimited to the provision of tree seeds or
seedlings and that farmers are not given advidd®n maintenance and management. The
low number of farm visits reported (particularly éxtension workers), even in the tree expert
group, is testimony to the low level of activitythie agricultural extension services, even
those supported by development projects as wasagein Karama. Even when extensionists
and researchers did visit farms in Karama, it wisenoonly to visit project participants. The
vast majority of farmers in the community were iggth

Sharing information and experiences about new techn ologies and farm
problems

Sharing experiences with new tree species and mareagent methods:More than 80
percent of the comparison farmers said they nergeusdsed their experiences with new tree
species or management methods with others, compauady half of the tree experts. The
remainder of the farmers discussed their expergfroen time to time. The percentage who
shared their experiences with new technologieslawasst in Kibingo in both groups in spite
of the two rural development projects and the gowvemt extension agents working in the
area. This is an indication that technology dissetmn through pilot farmers may not be the
most appropriate operation, since they appearép Keeir new information mostly to
themselves.

As in the case of farm visitors, comparison farnstare their knowledge and experiences in
their immediate surroundings. Of the comparisomé&as who discussed their experiences
with others, neighbours, friends and family were thost frequently mentioned (63.6
percent), followed by municipal agricultural offise(36.4 percent). Only one consultant had
discussed experiences with ISAR researchers. Itrélbeexpert group, experiences were most
frequently shared with municipal agricultural oéfrs (63.6 percent), followed by neighbours
and friends (40.9 percent).

Seeking solutions to farm problemsAlmost one-third of comparison farmers and two-
thirds of tree experts said they discussed farrblpros with others in order to get advice or
seek solutions. Almost all consultants mentionegussing farm problems with others,
namely the municipal agricultural officer (60.9 pemt of comparison farmers and 71.4
percent of tree experts), followed by "other" (3geBcent and 64.3 percent respectively).
"Other" in most cases referred to the veterinasyséant. Since comparison farmers have
fewer animals, it is logical that they have lesschéor consultations with this person than tree



experts. Consultants also discussed farm probleithswighbours and friends, ISAR
researchers and project agronomists.

Consultants in Maraba and Simbi appeared to be maek active in discussing problems
and experiences than their counterparts in Kibimgspite of the development assistance
provided to farmers in Karama. This could be duthéofact that these projects worked with a
few pilot farmers to the exclusion and neglecthaf §eneral farm population, creating a small,
select group of elite farmers on whom resourcesediiotts were concentrated. Most farmers,
therefore, felt by-passed and were of the opinii@ah agricultural services were neither
targeted at nor accessible to them. This situatias made worse by the fact that pilot farmers
received improved seeds, fertilizer, tools, tragnamd advice free of charge, something not
available to noncooperating farmers. The absenpeagécts in Maraba and Simbi made
farmers operate on a more equal basis and moreaspewilling to sharing ideas and
experiences. The market on the border between Mamath Simbi also contributed to the
greater openness of farmers in both Maraba andi®iynbroviding an opportunity to meet
other farmers, the local extension workers, local distant functionaries, and traders (buyers
of coffee, fruits, surplus crops and animals ankigeof 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-consultantsamia with research, extension,
development projects, etc., we asked farmer-caasisitif they had cooperated with
agricultural extension or project personnel to testv cropping practices, improved crop
seeds, new tree species, new tree management reefbtizers, lime or terracing. In the
comparison group, a higher percentage of farmek4araba and Simbi indicated that they
had done so than farmers in Kibingo (see Tablelhlje tree expert group, a higher
percentage of consultants in Maraba and Simbi aabge with the extension service to test
new cropping methods, improved seeds, fertilizadslame. For the other technologies, new
tree species, new tree management methods andingirehe percentage of farmers in
Kibingo was greater, which is not surprising ag/thvere the main technologies being
promoted by both PAP and PAK. Particularly notideab the high percentage of tree experts
in Maraba and Simbi who cooperated to test feetiBZ90.9 percent), improved seeds (72.2
percent) and new cropping practices (72.7 peraah68.6 percent in Maraba and Simbi
respectively). Of all the technologies mentionée, lobwest percentage was found in new tree
management methods in both groups of consultaotgirming earlier observations of low
interests in such methods.

Overall, tree experts had more access to new témiies than the comparison farmers.
However, this may be due to the fact that they vmeoee actively seeking new ideas and
technologies. Again, the situation in Maraba andissiappeared to be more egalitarian than
in Kibingo. A higher percentage of comparison fargna Maraba and Simbi had tested one
or more of the technologies than in Kibingo. Ingreh, though, access to these new
technologies was gained only if farmers (be theg gxperts or not) actively sought them by
going to the extension offices to ask for themwiss discussed earlier, waiting for extension
workers, ISAR researchers or project agronomistasibwas 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

1 Since more than one destination could be mentigmexdentages may add to more than 100
percent.

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

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



friends and neighbours, but when asked directhutlbpothey would either deny that they did
so or said that they could not remember where sh@yor learned a certain practice.

Chapter 8
Summary, Conclusions and Recommendations

The goal of this case study was to survey and siaed the historical and contemporary
processes involved in the generation and adaptafi@nowledge and technology of trees and
tree cultivation by Rwandan farmers. In particutars study focused on: (1) the dynamic
aspects of Rwandan agroforestry systems, i.e. mwdy these systems came into being
and evolved over time, (2) the active role of farsna the development of the agroforestry
systems, and (3) agroforestry knowledge/technofpgguction processes (i.e. processes of
acquisition/adaptation of knowledge/technology frelsewhere, and generation of
completely new knowledge/technologies based ondeshown ideas and efforts).

The primary aim of this study was not to descrimdgroforestry systems in the study areas.
Agroforestry was used as the medium to understamddcially-constructed nature of the
knowledge upon which these systems are based. i$hal artefacts (i.e. the things we see in
and on farmers' fields) are but the outcome, acglin of farmer knowledge. Contrary to
common assumptions, this knowledge is not staticbanges each growing season with the
implementation and maintenance of these artefAstsve saw in the discussions in Chapter
VI, putting ideas into practice in order to gairpexence with and from them is an important
aspect of "gaining knowledge" and of being recogghias "being knowledgeable" about
something, be it crop cultivation, livestock regtiblacksmithing, carpentry or healing
practices. Within agroforestry, there are extengiteractions between agroforestry
knowledge production and actual tree/crop/animatipction activities (the agroforestry
systems) on the farm. Often, the two activitiessaréhoroughly interwoven that it is hard to
distinguish experimental practices from everydacpices. This is reinforced by the fact that
most (new) knowledge generated through farmers' effants does not concern major
changes in the systems or in species compositidrgdnsists of serendipitous, seemingly-
innocuous innovations involving a better or new okexisting resources. By consequence, to
study knowledge production, one must also studythsical, observable artefacts
constituting "normal” agroforestry systems and pcas. The brief descriptions of particular
agroforestry practices given in the main text ad ttase study provide a context to understand
the nature and content of endogenous agroforestwlkedge and the processes involved in
producing this knowledge.

This chapter provides a summary of the main fingliagd recommendations that can be
formulated on the basis of these findings. The t#ap divided in four sections: (I
)Methodological issues related to the identificatad local tree experts; (2) Farmers'
perspectives on agroforestry and tree plantingtipes; (3) Farmer experimentation: A
comparison of methods and procedures with sciemgearch; and (4) Enhancing local
communication networks: The key for advancing agredtry knowledge production and
farmer experimental practices.

At this point, there is a note of caution concegrine formulation of recommendations for
various outside agents (FAO, CGIAR centres, NG&hid, national research and extension



organizations) that aim to strengthen endogenoaw/lkage production and extension
processes. It should be noted that farmer res@aatiextension are, above all, activities of,
by and for the farmers. For this reason, any effaytenhance farmer R&E should be based on
their suggestions and be implemented by and inuat®n with the farmers. Studies of
endogenous knowledge systems and farmer experititentaight not only preserve
knowledge itself, but, more importantly, preserwe way in which it has been generated (and
continues to be generated) for future generatibhs.importance of this is all too clear in
view of the events of 1994 in Rwanda. But, whersiolet agents (i.e. people who are not part
of an endogenous knowledge system and activelygeam its reproduction) try to
strengthen local knowledge production and diffugomcesses, they must be careful not to
co-opt and formalize farmer practices and methatigzh could harm the system they want to
help. The recommendations that are made in thigtehare (with the exception of those
related to methodological issues) largely basemleas and suggestions made by the farmers
themselves. The researcher has developed logitaigans and inferences to translate the
farmers' words into feasible and practical guidsdifor 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), knowledgeUurenyi) implies knowing a plurality of
objects or notions. Farmers concurred with Kagahhey equated knowledge of agroforestry
with experience in the cultivation and/or use ohgndifferent tree species. Thus, the tree
experts, as identified through a ranking procedume community interviews, were all

farmers who cultivated many trees of a large sgedieersity on their land. During the

ranking game, informants explained that the largenber of trees and species diversity was
possible because experts had more land, more anandlmanure, better soils, greater wealth
and were more active in tree planting activities.

The differences between tree experts and compafasorers (the non-experts in this study
representing the general farm population) wereemesntly confirmed by a socio-economic
survey. The survey results showed that tree experts older, more experience t and further
advanced in the family life cycle. They had greagsources (land, labour, animals, manure)
and therefore could better absorb risks associitbdexperimentation. Tree experts were
also better informed through travel and more olzdref =yew species and practices during
travel. In addition, they were more aggressiveeieking help and advice from extension
workers, neighbours and/or veterinary assistantsjrapursuing extension and projects to
gain access to new technologies, such as impraaesss

tree seedlings, fertilizer, lime, management pecastiof trees and crops. Although not all
variables included in the t r ,nal survey were nwem@d as criteria by informants for the
knowledge ranking exercise, the results indicaa¢ itiformants were able to accurately
distinguish groups of farmers within the populatmmkey variables such as resources, wealth
and tree species diversity, even if only on a ndagcale. The ranking game data and
observations made during game implementation peavichluable contextual information
about agroforestry practices which proved invaleablinterpreting the overall results of the
study. This information could not have been obtaibg relying exclusively on the formal
socio-economic survey.

It would be wrong to say that comparison farmedsrait have any knowledge about trees and
tree cultivation, nor understand the need for amgbirtance of trees. They had little land and



resources which made their choice of species aaciesplocation more critical. The smaller
the farm, the more farmers in this group conceatréheir efforts on fewer, less-competitive
species, resulting in complex systems of low diemsith a high degree of integration of
trees and crops. The agroforestry knowledge ofdrperts and comparison farmers may,
therefore, indeed be different, confirming theialitonclusions of the knowledge ranking
exercise. Low diversity/high tree density systeetpuire farmers to have higher levels of
management skills and greater knowledge of the@uarcomponents and their interactions.
As agroforestry research in particular concernsstbdy of the integration and interaction of
trees, crops and/or animals, the agroforestry systd the comparison farmers would make a
more appropriate object of study to learn aboubgedous agroforestry knowledge and the
logic behind these systems.

Beans and bananas are commonly intercropped. Ab806 metres bananas do not grow
well and look scrawny, as in this photograph. Hehe, land is being prepared before sowing
of beans. The soil is often hoed twice to remogestbloniferous roots of Eragrostis grass, a
major weed. The roots are piled together to dry arelthen burned. Photo: JM Olson

This study thus observed a difference in both agestry systems and agroforestry
knowledge among individuals and groups of individult confirmed observations by
Scoones and Thompson (1994) that contrary to siieekmowledge, endogenous knowledge
is manifold, discontinuous and dispersed, not dargeohesive and systematized. As a result
of "development” and other political, socio-economnd demographic processes of change,
the definition of knowledge defined by a societg@margely dependent upon gathering its
tree products (i.e. having experience with a vgridttree species particularly concerning
their utilitarian aspects) no longer appears applie to today's situation in which people
actively plant and manage trees on their own l&nchore extensive kind of "knowledge of
trees" is developing which includes knowledge ahbatplanting and management of trees,
their integration and interaction with crops andinimals, as well as knowledge of their
utility. It is therefore recommended that:

Future studies of endogenous knowledge of agrafyreembine qualitative and
guantitative, participatory and formal data collestmethods to provide both
complementary and supplementary perspectives omalex reality (den Biggelaar,
1995).

For this research, it was deemed important, inrasetudy the various processes involved,
to find and interact with the farmers most activehgaged in agroforestry knowledge
production. The basic assumptions of this rese@het individual knowledge of agroforestry
varies because of differences in socio-economicpatitical position within the community
and because of varying biophysical conditions @fé#nm; and that not all farmers would be
equally active in knowledge generation due to d#if¢ interests, motivations, propensities
and abilities towards experimentation) proved tadeect. However, as the nature and
content of agroforestry knowledge varies betweeougs of) individuals, it was wrong to
assume that only some farmers (in this study, tpeseeived by their fellow farmers to be the
most knowledgeable about trees and tree cultivati@uld engage in experimentation for
knowledge production. In reality, farmers in ea¢the various "knowledge groups" created
by the ranking game informants were engaged igé&meration of their own particular kind



of knowledge of trees and tree cultivation, althougt all farmers were equally active
experimenters.

Relying solely on local perceptions of the persmast knowledgeable about trees and tree
cultivation to identify experimenting tree farmées was done in this research) may,
therefore, not provide satisfactory results. As sla@wn in this study, there are multiple ways
of knowing about trees and tree cultivation, anchga based on and evolves from its own
forms of knowledge productioft is therefore recorr mended that:

Future in-depth studies of farmers' experimentaViies and knowledge production
processes should not rely exclusively on the fasnaentified by other community
members as the most knowledgeable about agrofpréstample of farmers
stratified into different "knowledge groups" credtgy ranking game informants may
better cover the wide range of agroforestry knogednd associated knowledge
production processes present among (groups ofjithdils.

Farmers' perspectives of agroforestry and tree plan ting practices

Agroforestry: historical aspects: Discussion with individuals and groups of indivadisi
revealed that Rwandan farmers traditionally did praictice agroforestry. Farmers satisfied
the household needs for tree products by explottieghatural vegetation on the hills and
along valley bottoms. In addition, they practispdssive agroforestry”, an agroforestry where
naturally-seeded trees were purposefully maintaorethe land. Active tree planting only
involved planting of cuttings of Euphorbia tiruéaWernonia amygdalina and Ficus sp. as
live fences around the compound. With increasingugation, more land was needed for the
cultivation of food crops, leading to the virtuadabpearance of forests and forest galleries
from the landscape, and making it less and lessilleso depend on natural vegetation to
secure the necessary tree products. Since peapteatgnize the need for tree products and
the benefits trees provide, they became more aittipianting trees on their own land. Over
the years, many indigenous and exotic species leee incorporated into the agricultural
systems, facilitated by the overthrow of the kingdia 1959 and the abolishment of
traditional chief-client relationships based ortleadwnership and the necessity of keeping
land in pasture free of trees. In addition, redeart suitable (exotic) trees and reforestation
efforts, started by the Belgians in the 1930s, landarious development programmes since
Independence, have helped provide suitable techissido the farmers to encourage them in
their own tree planting activities.

Agroforestry: present situation: This research found that in 1992, almost all fasme the
three study areas practised agroforestry. How@&eetwo farms had a similar agroforestry
system because farmers design individual systeato#st meet their multiple needs given
their resources. This individuality is reinforcegld large species diversity (as was seen in
Chapter V, 193 species were found in the study2oniee multiple reasons for planting trees
and the multiple uses farmers make of trees. Ttaeters have led to agroforestry systems
with very complex arrangements of species overespad/or time.

Tree inventories from previous studies of agrofoyeim Rwanda diverge greatly from the
results of the present research because they utiidrant definition of "tree."

Previous studies inventoried woody species (tradssarubs) defined from a Western
conception. Farmers in this research talked aleastusing the definition given by Kagame



(1958): "Trees are all plants that are not grasgdsls, the plants found in the indigenous
agroforestry systems that correspond to this temtitfee" included not only trees and shrubs
(as defined in the Western world), but also annaats perennials. This contributed to the
species diversity found in the study areas and gaw&dditional layer of complexity to the
indigenous systems. However, these "nontrees" (&dkestern perspective) should not be
ignored as they provide significant benefits tofdr@ners and often are grown in specific
niches not usable for crops or trekkss therefore recommended that:

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

Farmer-consultants were well aware of, and sesitythe biological interactions between
trees, crops and soils. These interactions werenthe criteria used in decisions about where
to plant a certain species within the farm andderfteld, and to evaluate its performance.
However, utility and other tangible benefits weited as the primary reasons behind farmers'
choices of certain species. As many species meeatitierse needs of farmers, which species
actually are planted depends on gender, farm g@spnal interests, motivation, preferences
for certain species and the initiative of each per&Vomen were primarily interested in trees
producing food (fruit, spices, seasonings, yeastts) and medicines, whereas men preferred
lumber trees and those producing construction pbdlegher gender expressed much interest
in fuelwood trees, and fuelwood did not appear laghhe list of farmer priorities to be
addressed by agroforestry research.

During many meetings with farmers, it was repeatstited that it was imperative to find
species and arrangements with the least negafivemte on crops and soils in order to
further agroforestry practices. In the opinionarnfier-consultants, all trees are competitive
and damage the soil, although they stated thataalitional (i.e. indigenous) trees can be used
for agroforestry as they do not exhibit these ott@rgstics. This seeming contradiction may
be a reflection of their long observation of ang@nence with planting and managing a
variety of indigenous tree species. The passivefaggstry practices of the past may, in fact,
have been less passive than assumed or admittidpess may have eliminated trees that
did not provide direct benefits, were too compeitor had the wrong form and shape. The
"all" in the above statement may indicate thatessehnd/or competitive indigenous trees
have been eliminated over time, leaving only thihsé¢ are compatible with crops and provide
direct, tangible benefits. While farmers consultethe study were not able to verbalize
whether or not they had engaged in experimentatipes related to this selection process in
the past, it is obvious that these past experiewees and are being used in designing the
agroforestry systems found in the study areasesept.

Farmer-consultants indicated that they value kndgdeabout the uses and benefits of trees,
especially for medicinal purposes, more than kndggeof tree planting and cultivation. This
IS not surprising as people have been using toregfious purposes for centuries, but the
intentional planting and management (outside thmehoompound) is a relatively recent
phenomenon. As women were better in identifyingdrand more skilled in treating everyday
ailments using a wide variety of trees, they wenestcdered more knowledgeable about trees
and tree cultivation practices. As utility and téodg benefits were the primary reasons behind
farmers' choices of certain species; and as wonega deemed more knowledgeable about
tree uses and benefits; and as men were saidntmiteknowledgeable about, and had the
responsibility for, tree planting and manageméns recommended that:



_ Extension workers initially focus on women fars&y convince them of the
benefits of new tree speciess and other agrofgresthnologies, and subsequently
explain to the men how to go about putting thegeraved technologies into practice
on their own farm. As many species (especially wiadls and fruit trees) were
planted by the men on the suggestion of their witlgs would not involve a major
change in practices for the farmers. It would, heaveinvolve a change in the habits
of extensionworkers who primarily talk to men. Ihwing both men and women in the
decision-making process about new species, whetéd@n to plant and manage them
would ensure that new agroforestry technologiekhgilmore acceptable to, and
adoptable by, a wider range of farmers.

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

Researchers and extensionists take the multiplls god needs of farmers, and
differences in availability of and access to resesy into account in the search for
new species and intercropping arrangements of @@ €rops.

Agroforestry development efforts in Rwanda in thie 11980s and early 1990s were often
narrowly focused to address a limited number obfams defined by outsiders (for most
projects, these problems were fuelwood, green neaznd mulch to combat declining soill
fertility, and erosion control’). Most projects caummp with one (standard) solution, ignoring
differences in resource availability, goals anddseef farmers. There are two problems
related to such narrow focus. First, new techn@eg@roposed may not be perceived as a
solution by the farmers. For example, in the cdggeen manure for solil fertility
improvement, farmers believed that plants by théwesecould not add anything more to the
soil than what they took up to grow, so how cotielytimprove the soil? Second, some
farmers' needs may not be identified as major problin a diagnostic exercise but
researchers and extensionists should not assuinéhése other needs (for medicines, spices,
fruit, twine, etc.) are already being met or wiltamatically be met if farmers adopt new
agroforestry technologies. In this regard, it ipartant to keep differences in agroforestry
practices and tree planting objectives in mindtipalarly as they relate to gender and farm
size. For example, the results of this study ingi¢chat women and micro-holders were
primarily interested in planting trees that conitédto the family food supply, whereas men
and larger land owners preferred to plant treesifver and construction poles. Women on
both small and large farms also expressed greaesis in planting medicinal trees.

As these differences in objectives and contextceia, collaboration between farmer and
researcher to identify problems and opportunitesl to look for solutions, helps develop a
range of technologies that reflect these differenteall cases, existing agroforestry
knowledge and practices should form the startingtgoom which to move towards
solutions. To help bring this abotitjs recommended that:

With the help of participatory approaches, locagle and communities identify.
implement and evaluate their own priorities foetggowing, as this will generate



more reliable research and extension agendas apaaown approaches (adapted
from Scherr, 1992).

The farmer-consultants themselves made researcbexaedsion recommendations, which
they felt would best support their efforts in adeiaigy agroforestry practice$hey
recommended that:

_ There should be, more research on suitable spaxriacrease the number of options
available to farmers. Farmers do not want to bettamed in their choices and put

into a straightjacket by research and extensiomchvbffers them standardized
solutions to the very diverse conditions of thamis. They demand a cafeteria system
of new species' and technologies suitable for geaf biophysical and socio-
economic conditions from which they can choose @ating to ' their own needs, goals
and resources. They stressed that the availabfligyvariety of tree species (both
indigenous and exotic) and tree management optiassimportant to enhance their
traditional strategy of diversification to overcom@nomic and ecologic

uncertainties.

- New tree species to be introduced should be ctbipand noncompetitive with
crops, non-shading, have tap roots and the abdibe used as live stakes. Ideally, and
this was suggested in particular by many of thg gemnall farmers, research should
introduce trees that produce fruit and (fuel )wsodultaneously.

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

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

Identification of specific shortcomings, insteadloé wholesale dismissal of local
technologies as inadequate, can be an importaritanesnm to generate knowledge: it
can be one of the means with which local knowleciyebe developed in a fertile
interaction with other knowledge. In this way, sfie@reas of local technology can
be improved so that existing shortcomings are ated and a solution will be found
with greater local relevance than whichever "extktechnology (van der Ploeg,
1991).

Many farmers intuitively followed this advice. ltag their strategy to solve particular
problems and shortcomings by borrowing from anysesiavailable (other endogenous
knowledge systems, research and extension, etarjit@ at workable and profitable
solutions for their conditions. It was, howeveffidult to distinguish new from existing
practices or to differentiate experiment from nokrpractice. For farmers, each season is an
"experiment" in which new knowledge is obtained aetv ideas are generated. The tree
experts consulted in this study, therefore, desdrknowledge production through
experimentation (igerageza) as an activity intersvowith everyday agricultural activities,
not separated from them as is the case in thetsmdmowledge system. These findings
confirm the results of Box (1988) with cassava expenters in the Dominican Republic, in
which one of his research subjects explained tkgrémentation can only be understood if it
is grounded within everyday life experiences and/aies.



Although Plumeria alba is known to botanists a®aramental shrub with sweet smelling
flowers, farmers in Maraba regard it as a medicipédnt and call it umudwedwe. Women
use its sap to increase lactation and it is giverdws for the same reason. Interestingly,
neither its local name, nor its medicinal uses warewn to botanists and foresters. The tree
was not found in Karama and farmers in that areawmothing about the tree or its
medicinal properties.

However, in spite of the interweaving of experinaion and normal production practices,
experimentation was a conscious effort on the gfaitte farmers to build upon the body of
endogenous agroforestry knowledge. The diversiGioadf species and its resulting increase
in complexity of land use systems resulting frommfers' experimental efforts were a
deliberate strategy used by the farmers to overau®gic and economic uncertainties, and
approach a better and more secure livelihood. Thgierimentation with new agroforestry
technologies was considered necessary to disc@vefibs not available from existing species
and practices, or to determine whether they coetdsgnilar benefits more quickly and
efficiently. Thus, although farmers were reluctmtry new technologies without having seen
them in practice or use somewhere else, the majofiree experts chose to try species with
which they were unfamiliar in the species trial getas part of this study (see Chapter VI).
Farmer-consultants justified their choice by stresshe importance of experimenting with
new ideas and technologies for development andressgWithin the group of tree experts,
this was expressed as a greater sense of curiasigsire for knowledge, an internal drive for
discovery and recognition for leaving descendaristeer world. There was an implicit
understanding that not experimenting would leastagnation and compromise an already
precarious existence.

A fundamental problem facing experimenting farmees the supply of new technologies to
test on their farms. They identified the availdbiknd accessibility of a range of options as
necessary for their experimentation and systemldereent. However, the options to be
offered to farmers do not have to originate fromesific research. They can also come from
other endogenous knowledge systems around the watdhers are able to make qualified
assessments of what can (potentially) work in tbein situation, but they are obviously
limited to their immediate surroundings for infortioa and ideas. An important role can be
played by FAO, ICRAF, and other CGIAR centres lictlie gap. It would be ideal to take
farmers on guided farm tours in different regiond aountries to see new technologies in
practice and to talk with their colleagues direchiyt this is often impossible due to costs and
restrictions on travel (especially across bordévie)dern technology (video, cdrom, 3-D
computer programmes) could provide an answer hpgalarmers on "virtual" farm tours to
expose them to new species, practices and systemsafound to world. These media could
show how farmers in other countries or regions laeadt with (similar) problems and what
solutions they have devised to solve these probléhmsse media should be visually oriented,
as farmers stressed the importance of seeing téxgies in action in order to determine their
suitability for their own situation. It would noelecessary to provide specific solutions,
particularly not for the experimenting farmers. lgpse of what other farmers have
developed could provide ideas to push experimextalities in new directions. As FAO,
ICRAF and other CGIAR centres have a global preseaied as they have collected and
documented extensive information on agricultura agroforestry systems from many
different countries and/or indigenous peopless recommended that:



- The multinational organizations and internatioresearch centres develop and
distribute visual documentation (video, film, cdwoetc.) of indigenous agroforest y
systems and practices, and farmers experimentdlotetand procedures related to
the development of same. They also should assaieaailability and accessibility
to NGO's, farmer organizations, extension servacesother persons and institutions
interested in furthering farmer research and exb@ngractices.

Such virtual farm tours need to be carefully comedito guarantee that farmers receive the
right message. Anthropological studies of farmeceptions of messages from televised
media show that there are fundamental differenté®w people from different cultures
perceive the images they see (Crowley, personahuamntation). The following suggestions
are made to take such differences in perceptidnsaiccount:

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

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

With the help of visual, object-based computer piogming, the practices and
systems depicted should focus on a single ideatipea method, etc. The users of
these programmes (for example, extension serid@€)'s or other organizations) can
subsequently create the appropriate tour for thediences.

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

Experimental methods and proceduresThe processes by which knowledge is added, used
and lost to the stock of knowledge of a social grate similar in both the endogenous
knowledge system and the scientific knowledge syste both systems, we find a certain
specialization and differentiation between a smgadup of knowledge producers (generaters,
adapters, acquirers) and a large group of knowledges. But there are also fundamental
differences in the way knowledge and technologypaoeluced and validated.

The tree experts did not use specific researchadsthnd procedures for tree and tree
cultivation experiments. Trees take several yeamdture or to yield usable parts, so most
farmers (even the large ones) could not affordetap land for several years to experiment
with new tree species or arrangements. Thus, eéstsw tree species or tree cultivation
methods took place within existing fields and croplich explains the interweaving of
experimental and everyday agricultural activitie&ked about earlier in this section. The topic
(most often a new species) and objectives of expaiing and the methods to be used
depend on:



Resources (farm size, labour, animals, manure);

Location within the farm (slope, soils, crops, digte from the home compound);
Gender; and

Personal interests, motivation, initiative and prehces.

While there is no uniform method for testing newddgrestry technologies, farmer tree
experts did adhere to more or less standard vagdblevaluate the experiment:

Will the species meet the objectives for which a@swlanted? (fuelwood, timber,
stakes, etc.);

Intercropping ability (i.e., allelopathic effectsympetition with crops and/or other
trees, shade);

Effects on the soil (excessive water use and mittptake);

Growth (primarily height);

Disease and pest problems (in particular, ternmteant attacks); and

Other possible uses or benefits not initially inted or envisaged.

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

Validation of experiment results: The major difference in knowledge production betwe
experimenting farmers and scientists is not foumexperimental procedures or trial
evaluations, but in the way new knowledge and teldwies are validated. In the scientific
knowledge system, the primary aim of experimentaisothe advancement of knowledge.
There is an active communication of experimentsliits (in journals, conferences, seminars,
etc.) among scientists and researchers. By conkrastviedge production in the endogenous
agroforestry system is primarily use- and userrieid. Consultants consider communication
of experimental results an important aspect ofdpeatognized as "being knowledgeable”,
but there was not much apparent effort to sharekrewledge. Validation of new
ideas/knowledge comes when efforts are imitatedthgr farmers (neighbours and friends),
in other words by the final technology users, notdllow experts engaged in
knowledge/technology productioh.is therefore recommended that:

- Knowledge sharing and extension of the resulfsioher experiments (i.e.,
experimental outputs) were beyond the scope ofthdy. This research was
concerned with the sharing of ideas as inputsdonérs' experimental activities.
However, farmer-to-farmer communication of expenmiaé results is important to
enhance indigenous agroforestry practices andmwéke a fruitful area of research.
Some topics that should be addressed in studiedosfal extension networks have
been provided in the section "Research questiansriag future investigation"
below.



Knowledge sharing and extension of the resultsuohér experiments (i.e., experimental
outputs) were beyond the scope of this study. fdssarch was concerned with the sharing of
ideas as inputs for farmers' experimental actwitidowever, farmer-to-farmer

communication of experimental results is importanénhance indigenous agroforestry
practices and will make a fruitful area of reseaf@bme topics that should be addressed in
studies of informal extension networks have be@vided 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 matand the content of their knowledge, the
primary difference is in the distribution of thatdwledge. Communication networks for
knowledge sharing and distribution among tree egparbetween tree experts and other
farmers, were neither very extensive nor very weglanized. Farmerconsultants identified
this virtual absence of local communication andinfation exchange networks as a major
barrier to agricultural and agroforestry developmé&n enhance communication among
farmers in generalt is therefore recommended that:

Mechanisms for local and regional information exadebe created tc facilitate
communication among farmers and advance the kngeleflboth exogenous and
endogenous agroforestry technologies. Possible srteaaccomplish’ this are guided
farm visits and community and/or focus group distuss such as undertaken' in this
research. To implement such a strategy, thereésed for persons with both
endogenous and Western knowledge of agroforesstgsys find new methods to
share information with farmers in an informativenrprescriptive manner, that treats
farmers and their knowledge with respect.

Better communication is needed among farmer-exmariers to enhance endogenous
agroforestry knowledge production through the sttpof methods, procedures and results.
Opportunities exist for research, extension and MG®identify (potential) farmer-
experimenters and organize them around particutdslems to be solved or technologies
(species, practices or arrangements) to be testieded group of socalled "pilot farmers”
involved in pretesting and/or demonstrating all ieshnologies offered by a project or
research (as was used by PAP-Nyabisindu in Kibimgodt recommended, as, for various
reasons, few technologies spread beyond the gropifpbfarmers to other members of the
community.2 Additionally, it limits farmers' own p&rimental practices and "technology
development from within." As interests and resosircay among farmers, different farmers
or groups of farmers may be involved in experimenivith different technologies (for
example, Chamaecytisus palmensis for stake pramuoti Euphorbia tirucalli for erosion
control), and multiple networks may be in operasamultaneouslylt is therefore
recommended that:

Research, extension, and NGO's stimulate the fawmaf groups and/or networks of
experimenting farmers which may or may not be tetdgy and problem specific.
These could take the form of study clubs in whestmfers discuss specific problems
they want to solve and work out solutions togetBeibsequently, the group or club
members can test the solutions on their own farsngyitheir own experimental
methods in order to determine the best solutiongdoous situations and conditions
before communicating their results t the larger cumity. Researchers, extensionists



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

These farmer study clubs should be organized, mdr(iapossible) financed by the farmers
themselves in order to ensure their independendesastainability. In addition, independence
will ensure that problems addressed and solutiengsdd will be truly based on farmers' own
beliefs, values, norms and experimental activigegn though they may decide to borrow
ideas and technologies from elsewhere. As it velbifficult, if not impossible, to organize
and run such clubs with farmers scattered in a webggraphic area, the clubs will of
necessity be of a local nature. By consequencertdems they will address and solutions
to these problems will be of a local nature. Redgeagxtension and NGO's may, however,
help facilitate information exchanges between eiogic meetings of study clubs in different
villages, regions, countries or even continentgeemslly for clubs struggling with similar
problems.

NGO's, for example, could provide information exal@ services through newsletters that
include lists of problems the study clubs are askirgy and stories about specific solutions
devised. Information exchanges between clubs feréifit countries and continents could be
made possible through, for example, the EcovolurReegramme of the Environment

Liaison Centre - International (ELCI) in NairobieKya. This programme at present links
more than one hundred NGO's across the globe thrilngginternet precisely for this purpose.

Research questions requiring future investigation

More in-depth research is needed to study pathwbggroforestry development and
agroforestry knowledge generation. Research shHmuldirected to investigate intensification-
extensification processes of agroforestry systesnssa agro-ecological zones, land use
systems and/or countries resulting from farm fragtagon and declining farm sizes.

The basic assumption of this study was that notyefaemer would have the same knowledge
of agroforestry nor be equally engaged in agrofoydsiowledge production. Thus, a large
part of the study was devoted to identifying therars most knowledgeable about trees and
tree cultivation and most active in creating newwkledge about the subject. These farmers
were then surveyed in detail about their knowledige experimental practices. However, due
to differing pathways of agroforestry intensificati(high diversity/low density vs. low
diversity/high density) both agroforestry systemd agroforestry knowledge differ among
(groups of) individual farmers. A logical extensiofithis finding is that the kind of
knowledge produced, and, by consequence, the mexéy which this knowledge is
produced may vary among (groups of) individualsval. As this study focused primarily on
the group of locally-identified tree experts, auigt study aimed at the group of comparison
farmers (or, even better, aimed at both groups)ldvbe a welcome addition to the topic of
farmer research and extension. Such a study stamakdnto the question of differences in
topics, objectives, methods, and evaluation catased by experimenting farmers who follow
different strategies in agroforestry development.

A topic that has not been dealt with in great di@ahis study is the informal extension of
ideas, technologies and practices developed thrtaugker experimentation. This research
only touched on the subject as far as it concetinednput of ideas for farmer experimental
practices, but did not look at how results (thepatjtof these experiments diffuse through the
community. Farmers did consider communication efrtxperimental results an important



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

Why do farmers remain so passive in communicasglts of their experiments?

Is the passivity due to a lack of an enabling emment? Some of the things that
come to mind here are: fear of government autheritich monopolizes "invention”
and diffusion and does not allow deviation fromitihecommendations; no return on
investment in experimental activities if resulte ahared with a large public without
compensation; lack of legal, financial or witcht¢narfotection if the technologies they
"invented" do not turn out the way they should thieos' farms.

What are the farmers' own ideas and suggestiooietde a more enabling
environment for informal extension of the resultsheir research?

How can these ideas and suggestions subsequeritignstated into practical and
doable plans of actions for governments, officteearch and extension organizations,
NGO's, CGIAR centres and others without destroyimeginformal extension practices
in the process?

Conclusion

Endogenous agroforestry knowledge is neither stagmar inherently "worse" than scientific
agroforestry knowledge. One can study and comperéto knowledge traditions, but one
cannot, and should not, judge them by each otsrglards. Science-derived agroforestry
knowledge and technologies now dominate (or apjoedo so) because their adherents
(researchers and extensionists) are more effigiedistributing information on a large scale,
not necessarily because their products are inHgrieetter. In reality, both the scientific and
endogenous knowledge system are hybrid systemsakatincorporated each others'
technologies and ideas, even though researchersxéesionists do or may not want to
recognize this. On the other hand, the farmer-dtarsis in this study did recognize the value
of agricultural research, since without resear@y thould never have been able to obtain tree
species such as Grevillea, Eucalyptus, avocadteesafypress and pine, and crops such as
cassava, potatoes, wheat and climbing beans thhatlominate the rural landscape in the
study areas. Both farmer-derived and researcheévedeagroforestry knowledge and
technologies have their strengths and weaknessklsadh have a role in developing and
furthering agroforestry technologies and practidé® major strategy to enhance farmer
research will, therefore, be a synthesis of the kmmwledge systems (den Biggelaar, 1991)
taking the strengths and weaknesses of each intbuat

The greatest strength of formal (Western scientrgsearch is that it can access information,
ideas, and technologies from a much greater nuofi®yurces and a wider geographical area
than farmers can. Formal research, therefore, ih@s@ortant role in agroforestry
development, not so much to design specific agestoy systems but to increase the number
of options (species, management practices) avaitalthe farmers. The design of specific
agroforestry systems is better left to the farmasghey are much better skilled in
incorporating technologies generated by each oktlesviedge traditions in ways that are
locally applicable and beneficial.

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



emphasis on process-oriented research. Howevet,regesarch on endogenous knowledge to
date has been aimed at collecting specific faci$ ¢mssifications, tree uses, indigenous
medical or veterinary practice, etc.) that sit astg bookshelves because no one knows what
to do with the collected facts. They become detadicsepresentations of ever-evolving,
dynamic knowledge systems. This study has beerested primarily in knowledge
generation processes. For this reason, it hasdehon specific details about particular
agroforestry systems, tree arrangements or speséss The latter are only facts to help
understand the logic of what farmers do and theore®ehind it. By themselves, facts are
meaningless; it is people who give meaning to thEms is perhaps best stated in the
following quote from Jahn (1990): ".... Kuntu [mditlg determination of a ‘thing"] is of

higher value than Kintu [being without intelligenoething; in Rwandan philosophy, these
include minerals, plants, animals, objects, matgoads, etc.] and so they gladly alter things
and their organization yet keep their own style.

They [the Africans] are convinced that it is nag thing which determines the style and the
person, but that man through his style can and giustthe thing a meaning, that the dignity
and force of man lie in his capacity to give megrtm things, even when the things
themselves were made for a explicit purpose" ({teXt]' added by this author). For example,
a diagnostic study of agroforestry systems in Bdragontains a number of diagrams of farms
showing tree locations, but this does not contaliatan understanding of how the system
functions, why it was put together, how it evolee®r time and which forces influence these
changes. The drawings are but Bintu (things), tlexe no meaning. This case study has
moved beyond this, not to show the Bintu (spea@ficoforestry systems and practices found
in the study areas) but Kuntu (the modality anetdaination of the systems and practices) as
indicated in the subtitle: "A case study of the ayncs of agroforestry systems and
agroforestry knowledge".

The development of a synthesis among knowledgesigswill increase the effectiveness of
ongoing scientific agroforestry research and dgualent as well as empower, legitimize and
enhance the existing endogenous capacities fotifigiag problems and developing solutions
(den Biggelaar, 1991). Farmers seem to have attivetgense of the importance of such a
synthesis between the endogenous and exogenousekigaasystems. The major challenge
will, therefore, be to convince researchers, extansts and policymakers of the necessity
and benefits of such a synthesis. This synthesisldmot lead to a formalization of farmer
experimental methods nor to a relaxation of therr@f scientific research. The goal of the
synthesis is to build upon the comparative advasag each knowledge tradition, leading to
a participatory and collaborative strategy for dgrestry technology development and
assuring that technologies are client-orientedgrndnded in local dynamics of socio-
economic and agroforestry development (Scherr, Y1993



