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Preface 

In February 1987, the African Bureau approved the Plan for Supporting Natural 
Resources Management in Sub-Saharan Africa (PNRM). The focus of the PNRM 
is achieving sustai~iable increases in agriculture and rural income where agriculture
includes production of food and export crops, livestock and wood. The PNRM grew
out of A.I.D. experience indicating that sustainable production is directly linked to
the long-term condition of soils and vegetation and to the maintenance of habitats 
that harbor genetically-diverse flora and fauna. Under the PNRM, agricultural
development is necessarily considered a sub-set of natural resources management
(NRM). The PNRM reflects growing congressional and public concern about 
investing for sustainable impacts in Africa. Under the Development Fund for Africa,
(DFA) the African Bureau is expected to target 10% of the development budget
tovards natural resources management activities. 

The Sahel Sub-Regional Natural Resources Management Assessment Report
(SSRA), including an executive summary, is one of the essential steps in
implementing the PNRM. It is the result of several months of Africa Bureau
sponsored field research designed to address an important aspect of the problem of 
development sustainability. 

The SSRA was conducted in the Gambia, Mali, Niger, and Senegal. The scope
of work for the SSRA team called for its members to examine first-hand those
farmer-based initiatives that were having enduring impacts and to describe the 
conditions under which the impacts were occurring. Sustainable development,
because of its cross-cutting nature, requires us to know more about agriculture,
economics, the environment, national institutions and their policies and the socio
cultural milieu under which small producers conduct business. Sustainable 
development also requires us to have a sound analytical understanding of the
relationships among the elements of a production system in order to understand the 
system's resiliency and ability to withstand shock and stress, both externally and 
internally imposed. 

This report focuses on a host of on-farm agricultural production practices that
show promise for sustainable agricultural growth in the four Sahelian countries 
studied. It was prepared by a team of experts assembled by Energy/Development 



International under the coordination of Michael McGahuey, Agroforester, Natural 
Resources Branch, Agriculture and Natural Resources Division, Office of Technical 
Resources, Bureau for Africa. Volume One provides an overview and findings of 
the assessment and presents the recommendations. 

Volume Two provides an in-depth description and analysis of each of the seventy 
initiatives studied. The Financial Analysis Annex (Volume III) provides a menu of 
potential interventions and a cost and benefit analysis. The Biological Diversity 
Annex (Volume IV) reports on how interventions affected biological diversity of an 
area and the potential for integrating biodiversity concerns into future programs. 

Compilation of this report would not have been possible without the inputs of 
many people. Mission personnel in each country contributed countless hours in 
preparing for the team's visit, faclitating their work in-country, and reviewing their 
findings. Special gratitude is extended to officials of the government of the Gambia, 
Mali, Niger and Senegal who provided the team with basic information and 
guidance. A large number of professionals, inside and outside of A.I.D., also 
reviewed the draft reports and made substantive contributions. 

We intend this report to be the beginning of a process rather than an end 
product. The wealth of information presented in this four volume report provides 
a number of lessons for strengthening country action programs for sustainable 
agriculture. It also should assist the Africa Bureau in its long-term strategic planning
and donor coordination efforts. Most importantly, it should be noted that the 
seventy interventions described represent but a portion of the management strategies 
being used by innovators who could serve as models for host country and donor 
investments that help farmers to help themselves. 

Dr. Abdul H. Wahab 
Branch Chief, AFR/TR/ANR/NR
10/19/88 
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CHAPTER 1
 
THE RAPIDLY CHANGING CONTEXT
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Introduction 
Natural resources are the long-term capital on which a nation builds and 

grows. Every nation starts with a specific endowment of water, soils, minerals,
plants and animal life. It must manage this endowment well in order to sustain 
and improve the livelihood of its human population, including its terms of trade 
with other nations. The management of natural resources - water supply and 
water quality; air quality; soil fertility; minerals; vegetative cover, and plant and 
animal life - in short, the nation's ecology, is inseparable from the nation's 
economy. When the ecology is stressed by drought and rapid population
growth, natural resources management becomes increasingly difficult. Reaping
short-term benefits may sacrifice the long-term quality and quantity of the 
nation's natural capital. This is the situation in West Africa today. 

The Natural Resource Management Systems (NRMS) team visited Mali,
Niger, Senegal and Gambia. The team searched for successes in natural 
resources use and management - initiatives or interventions that, in some sense,
worked. The team avoided muckraking failures or writing one more catalog of
how and why natural resources management has failed in Africa. This is old 
news and, in part, inaccurate news. Before elaborating on the meaning of 
success, it is important to describe, at the risk of repeating some well-known
facts, what is happening in the Sahelian and Sudanian regions of West Africa. 
Within the context of the sixteen year drought (see box), our criteria for success 
must be balanced by the huge ecological and economic obstacles faced by the 
West African people. 

The Drought and the People 
The basic parameters for economic development (e.g., terms of trade, job

opportunities, kinds of work, .ommunity organization of labor, and the rules 
govermng access to natural resources) are no longer the same as in the
pre-drought period. For the last twelve to sixteen years, rainfall has remained 
about 60% of pre-drought levels. The major rivers - the Niger, the Senegal and 
the Gambia - have shrunk drastically. Saltwater has moved inland, up the rivers
and into the groundwater. Wells have dropped as much as 75 feet, dramatically
increasing women's work load, since women are responsible for hauling water.
Forests and grasslands have become increasingly fragmented. In some areas
productive trees and grasses or valuable species such as medicinal plants have 
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completely disappeared. Brush fires are harder to control. Reduced numbers of 
pollinators and greater distances between plants have greatly decreased seed 
production. Seed dispersal by normal means (birds, wildlife, cattle) has become 
less frequent. The loss of pollinators and seed ispersers as well as increased 
grazing pressure have made natural forest regeneration difficult. Many species
of plants and wildlife that were traditionally major fallback foods or supple
ments to local economies can no longer be found in quantities large enough to 
harvest (e -j.,fonio, bourgu, bushmeat). The Sahel's natural bank account is now 
depleted. In some areas, the loss of shrubs and trees has been so severe that it 
has been accompanied by a loss of knowledge of horticulture, plant uses, and 
grazing routes, with diminished opportunity for mothers to instruct daughters or 
fathers to teach sons local ecological knowledge. 

THE DROUGHT REVIEWED
 

The decline in rainfall in West Africa began 13 to 16 years ago. It has 
been most severe in Senegal, Gambia, Mali and Niger - from west to east. 
This is long enough to kill off some native vegetation and permanently block 
certain agricultural practices. Within the sixteen years, 1972/73 and 1982/83
had the lowest rainfall values. These years received much media attentoa. 
But, in between these extreme low rainfall years, the Sahel and Sudanian 
zones of West Africa have never returned to the pre-drought norms. 

To make matters worse, the rain season has shrunk. It begins later (16
to 21 days) and ends earlier (6 to 8 bays). The rainy season has averaged 22 
to 27 days shorter than long term averages, undermining the ability of farmers 
to grow existing crop varieties to full maturity. 

The two accompanying maps show the old view of rainfall and the new 
view. The Saharan desert has effectively moved south. Note that the "new" 
Sahel is now 61 to 133 kilometers south of the "old" Sahel (38 to 70 miles).
This means the sorghum/millet zone and the erTatic grazing zone (200 to 500 
mm) must replace part of the maize/sorghum/millet and groundnut zone 
further south (the zone of 500 to 900 mm rainfall). In turn, part of this 
second zone will replace portions of the cotton/commercial crop (e.g., fruit 
tree) zone in Senegal and Mali. Similarly, riverside rice cultivation has had 
to retreat both upstreaa and uphill to avoid intruding saltwater. In other 
areas, rice is then be replaced by sorghum. 
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1 The Context
 

The Drought Reviewed 

From the point of view of economic development planning, there is one 
clear conclusion: Don't use old rainfall normals. Many plans for Sahelian 
projects have doomed themselves to failure by hoping the drought will be over 
as soon as they start their project. Runoff, irrigation, crop mixtures and 
grazing schemes have been planned on rainfall data that are simply
out-of-date. In the coming years, no one can prophesy the return of the 
pre-drought rains and projects should be planned on the rainfall averages of 
the last sixteen years. 

To counter the current disaster, human energy is compensating for natural 
processes. For example, a major exchange of seeds has begun. People are 
trading, selling or carrying northern, more drought-adapted species, to the south 
- to areas that must now be called part of the Sahel. Others are bringing north 
seeds of southern species that have been killed during the drought, and 
replanting them with supplemental irrigation to compensate for the reduced 
rainfall. This massive exchange of seeds is a populist attempt t., restore 
biodiversity and to adapt to the new and, comparedto buman life spans in West 
Africa, permanent drought condition. The desire for drought-adapted fruit 
trees and other cultivars appears universal. Tree planting, with varied degrees
of appropriateness and success, is now widely accepted as both economically
beneficial and ecologically important. 

Throughout the Sahel, many herders have lost livelihood. Cattle herders 
are switching to goats. Access to water, grazing lands and browse by transhu
mant pastoralists has become difficult as local land holders increasingly con
serve these resources for their own sustenance. Many traditional rules of access 
have broken down or become complicated by the nationalization of pastoralist 
commons. Grazing and browsing pressures are extremely intense in the locales 
where the drought and/or access rules still allow livestock exploitation. Of all 
sectors of the economy, this has been the most cantakerous and unwieldy.
Successes have been rare. 
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1 The Context
 

Throughout the Sahel and even further south, many farmers have had toabandon ramfed or riverside farmland where the river's waters have become toosalty. Farmers have a great desire for short-season cultivars of rice, millet andmaize to match the constricted rainy season - another characteristic of thedrought. With a smaller land base, fallow periods on still arable sites havebeen shortened - in some places from over a decade to only one year. In anattempt to increase fertility, burning of the brush has become more frequentand intense. But, this 'band-aid" technique has not worked. Lower soil fertilityand increased soil erosion are typical consequences of the shortened fallowperiod. In many parts of the Sahel, total food production has fallen even as the area cultivated increases. The long-term benefits of diverse and productive
forests as well as stable, improved soils have become elusive. 

Farmers' enthusiasm for new techniques such as micro-basins and watercatchments to increase water supply is widespread. Wells with irrigated gardensnow occur throughout West Africa. In these irrigated gardens os well as inhigher rainfall zones, where risks are relatively low, farmers are for the first timeusing phosphate and petroleum-based fertilizers. The purchase of fertilizersand, in some cases, drought-adapted seeds, has enmeshed farmers in the market economy and accentuated the need for credit. 

Drought has exacerbated the conflict between wildlife and agriculture;
elephants, warthogs, baboons, hippopotami and many bird species are increasingy viewed as pests. Lack of water has forced many larger mammals tomigrate away from national parks and to enter agricultural areas, where they areshot. There is a urgent need for pest management to expand its horizonsbeyond locusts and granivorous birds and seriously consider how to maintainboth farming and biodiversity inWest Africa. The status of most large marnmal
populations is desperate. 

Generational misunderstandings are widespread as the younger generationincreasingly believes that traditional methods of farming, fishing and herdingare no longer as viable as they once were. Because of the environmental crisis,West Africans are more open to innovation than in pre-drought or early droughtperiods. The social organization of economic life has loosened in order toincorporate new innovations and techniques to handle the problems of depletedand poor soils and lack of water. Innovative individuals who adopt methods tomeet drought conditions, who find new ways to increase cash income andshort-term productivity through soil conservation, or who know how to savehuman labor and energy, are themselves important natural resources.Large-scale interventions, such as capital and maintenance intensive anti-desertification projects or river basin development with dams and large-scale irriga
tion, have not produced the expected returns. 
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Migrant seasonal labor to the cities and other countrieo (even France) has 
greatly increased as the land and water base shrinks and cash economies 
increasingly substitute for the local production of necessities. As West Africans 
move into cities, they (like the urban public in general) often lose their 
understanding of the intimate connection between soil, water, trees, firewood 
and food. This alienation from their nation's ecology has hindered most 
attempts to conserve natural resources by more efficient usage (such as 
wood-conserving stoves). Increasing urbanization has stimulated a new need for 
environmental and conservation education to re-teach these connections and to 
re-enforce the necessity for urban households to reduce pressure on the nation's 
resource base. The drought itself has fostered a great thirst for more knowl
edge about the environment and how to live with the new conditions. Young
West Africans, born after most wildlife had disappeared from their environ
ment, want and need to know what pre-drought Africa and the animals in their 
parent's stories were like. 

In summary, the human ecology and economy of West Africa has gone
through a major shift. The environmental crisis has created a situation open to 
innovation and to interventions that can deal with drought and the increased 
pressure from a growing population. The challenge is to re-establish and to 
restore a resilient and productive agro-sylvo-pastoral economy that, at mini
mum, maintains the natural resources base - especially soil fertility and water 
quality. The greater management challenge in West Africa is to improve the 
natural resources base by practices that both increase long-term productivity of 
the soils and help to diversify the vegetative cover - steps to prevent a worse 
human and economic crisis during future droughts. 

The team looked at the West African Sahel as a cup half full, not half 
empty. Everywhere we saw people substituting their own imagination, technical 
skills, physical energy and knowledge for what were once the naturally occurring
gifts of rain, dependable crop yields, grazing pastures, forests, rivers and 
groundwater, game, fish, and medicinal plants. Persistent drought and economic 
crisis have changed West Africa permanently. One can look at the massive 
deterioration of the environment and predict doom, or one can look at the bold 
and creative acts of individual small farmers, fishers, and herders and see what a 
difficult, but not impossible, future might bring. 
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I The Context 

BIODIVERSITY:
 
THE NEGLECTED NATURAL RESOURCE
 

Biodiversity is a name for a recently "discovered" natural resource. Insimplest terms, biodiversity is the natural resource scientists call germplasm.
Most people know germplasm as packages of genetic materials called animalsand pants - everything from rice to elephants, mushrooms to aardvarks. Butbiodiversity means more than just the species. It also includes the maintenance of these species in populations large enough to ensure their existenceinto the future. Maintenance of biodiversity is easiest and safest by maintaining the community of species which supports it and which it helps support. InWest Africa, this includes five major biotic communities: the Sahara desert;the Sahelian shrub/tree drylands; the Sudanian dry forest; the coastal estuaries and near-shore islands; and the freshwater rivers. Within each of thesecommunities can be found a food web and vegetation that is significantly
different from the other communities. Within each of these communities,
there may be finer distinctions which are also unique complexes of self-supporting germplasm. For instances, the Sahel has dunes, reg (truncated hills),plateaus, closed water basins and depressions - each an obvious v-iant of the
Sahelian biotic community. 

Biodiversity has become best known for one of its focuses: threatened
and endangered species and varieties. This focus helps illustrate thetwo-pronged concern of biodiversity. On one hand, there is need to maintainCsecies that may not have immediate or clearly understood human uses. Inest Africa, almost all known animal and plant species have some human usebut the list might include certain animals like the wild dog, pygmy kingfisheror ground hornbill; or plants which have as yet not been studied for medicinal or industrial uses. These species or communities may continue to exist only inprotected areas set aside by the national governments. In these cases, theimmediate goal of biodiversity is a sanctu,,y in which citizens can view a part
of their African heritage that has otherwise disappeared; as a reference biotic
community against which we can compare the changes wrought by humans; 
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Biodiversity 

and as an educational setting in which children and adults can study the 
ecology, natural communities and biology of the Afro-tropical realm. 

On the other hand, there is also a great desire to maintain diverse species 
that have human uses. These include animal species such as the endangered 
manatee which is also a drought fallback food, and sacred within numerous 
local religions; and plants such as disappearing millet varieties that may be 
resistant to disease, drought or bird predation or trees endangered by the 
drought and over-exploitation like kouf, which has long a tradition of medici
nal and religious uses. For the purposes of this assessment, biodiversity 
addresses the maintenance of variety in both the natural and human environ
ments. It can be contrasted with activities that reduce species richness and 
population abundance. The three broad focuses of concern are: habitat 
types, species and crop varieties (germplasm). In reality, it is imp, ssible to 
separate the human and natural environments of West Africa. In most all 
cases, the human ecology of biodiversity is crucial for both conservation and 
sustainable development. 
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CHAPTER 2
 
METHODS AND CRITERIA FOR DEFINING SUCCESS
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2 Methods and Criteria
 

Introduction 
During the months of November 1987 and January 1988 a multidisciplinary

team composed of individuals with substantial experience working in the West
African Sahel toured four countries: Mall, Niger, Senegal, and The Gambia.
The team was charged with documenting and assessing successful natural resource management initiatives in the four countries. The team was asked bythe Africa Bureau of U.S.A.I.D. to define criteria for success, to identify
successful field efforts, to document and analyze their success, and to derivelessons which increase the options for developing a natural resources strategy in 
the Sahel. 

Assessment Methodology 
The team evolved the following approach: Prior to each country visit, team

members sought evidence of ongoing successful natural resources initiatives
fiom knowledgeable professionals. We also sought to identify key sites withA.I.D. mission personnel. From the master lists, the team then selected sitesrepresentative of the major natural resources, donors, regions, and ecologies. 

Team members spent considerable time determining the kinds of informa
tion that should be collected on each site, and the criteria by which success
should be defined. After several iterations, a standardized approach to collecting information at each site was developed. Standardization was important tothe efficiency and consistency of site visits. However, we considered it equallyimportant to use a format which allowed unstructured discussion of the soecific
factors which may have contributed to success at a given location, and the
reporting format reflects this need for flexibility (Table 2.1). 

11
 



Table 2.1 
Data Recording Form Natural Resource Management Systems 

I. Basic Information 

A. location 
B. participants in the visit 
C. major characteristics of the location (soils, vegetation, water)
D. number of hectares affected 
E. special characteristics of the case 
F. traditional land use practices
G. nature of the initiative 

II. Description of the Initiative 

A. technical measures taken 
B. social organization of the initiative 
C. economic incentive system 
D. socioeconomic data 

III. General Discussion of the Initiative 

Upon arrivai in each country, the team spent a few days meeting with 
national officials, A.I.D., and other key contacts in the capital cities. These 
meetings enabled the team to choose ,.,. sits to be i,ited, to consult key
documents, to make appointments for site visits with field persomiel, and, when 
appropriate, to integrate A.I.D. and/or ministry staff into the field teams. 

The final choice of sites depended upon several criteria. The team sought 
a balance of private initiatives and interventions supported by A.I.D., other 
bilateral and multilateral donors, and NGOs. The team determined hat each 
intervention visited should have been on-the-ground for at least three years, and 
preferably more. We attempted to sample interventions affecting each major
natural resource: water, soil, floral diversity, faunal diversity, and human energy.
Logistics was a final consideration. The team could not !,isit the Second Regio-i 
of Mali, the Ferlo and Senegal Rivor Valley in Senegal, and the northern arid 
eastern provinces of Niger, due principally to time limitations, the difficuity of 
travel, or the distances involved. We sought to assure, however, that the regions
we did visit captured, in their sum, the major ecological and economic variations 
within each country. 
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2 Methods and Criteria 

In each country the team divided into two or three teams to conduct its site
visits in accordance with the number of team members available in that country.
Placing natural and social science professionals on each team facilitated richer 
and more rapid data gathering. The team visited over 70 different natural 
resources, management interventions in four countries. We focussed on inter
ventions, not projects, and sought to overcome the tendency towards project
evaluation, as well as to capture both private initiatives and publicly financed 
ones. Interventions reviewed were often parts of larger projects. It was common 
to find successful initiatives within projects, which, when judged as a whole, were 
not a success. In many cases, the interventions were at v'-ry early stages of 
development and could not yet be judged truly successful. Finally, the focus on
interventions rather than projects also meant that if some novel initiative caught 
a team member's attention en route, it could be documented. 

The team is confident that, while limited in space and time, the survey
covered a broad range of natural resource interventions underway m the Sahe.
Transects covered the northern and southern parts of the Sahe!, the historic 
Sudano-Sahelian, Sudanian and Sudano-Guinean areas. Within each zone,
sample sites encompassed considerable ecological, economic, and social diversi
ty. Thus, the survey encompassed plateaux, plains, and iiver valleys, and we 
explored interventions affecting agricultural areas, forest reserves, and
wildspaces. Team members' previous experience in other contexts in the Sahel
provided useful complementary examples to those observed as a group. 

The team passed from a few hours to a half day at each site visited. We 
began each visit with a review of general information with project or extension
personnel. Then, often in the company of project or extension staff, we visited 
one or more sites of field activity, where interviews with pa-ticipants were
conducted. Often the interview began in a village house or center and proceed
ed to the field. Both staff and villagers were interviewed. Frequently, the team
split up to get village participants away from assistance personnel in an effort to
obtain opinions more freely. In cases where a private initiative was investigated,
these steps were often compressed into a long discussion with the entrepreneurs
involved. 

The site report outline reproduced in Table 2.1 above helped to structure 
the team's inquiries and reports to A.I.D. country missions. In addition, team
members employed lists of key topics or questions to help further structure their
field discussions. Data were collected manually and transcribed in the field 
notes of each member. Each team member sought to capture and represent in 
as accurate and fine detail as possible the phenomenon encountered. Each of 
the members of the research team had a slightly different style in describing field 
observations, but each aspired to the goals of comprehensiveness and accuracy. 
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Over time, evolving team "culture" served to sharpen our attention in pursuing
these goals and developing a comprehensive snapshot of each initiative. Team
members shared at of each field Innotes the end 	 day. addition, members
worked together to produce the composite snapshots of each initiative during
writing session conducted at the end of every week in the field. 

Defining Success 
The team began its assignment with a mandate to determine which

technical interventions (e.g., Acacia albida, windbreaks, dikes, livingcontourhedges and the like) had been successful for smallholder natural resources 
management, and to rank these technical interventions on the basis of their
effectiveness. However, very early in the assessment, we found that initiatives
which met the criteria of being sustainable and replicable resulted from the
combination of social, financial and technical factors. We therefore p lacedincreased emphasis on the observationalcontent of the site visit reports. That is,
we did not want to see only what we were "looking for", but rather to understand 
the underlying factors at play as fully as possible. 

In searching for success, the team did not necessarily look at the goal of the
intervention or project. At times, success was unexpected and different from the
original intent of the activity. We tried to focus on what occurred and not toevaluate a project by its terms of reference. Interventions could thus be
technical (energy efficient stoves, channel protection, microcatchments), social
(conflict resolution over access to a common resources, formation of a village
cooperative) or economic (food-for-work, seed capital, cash, credit). 

For our purposes, an intervention was called a success if it did one or more 
of the following: 

o improved soil fertility or stopped its further degradation; 

o improved water use or water quality management; 

o 	 increased vegetative cover, especially with plants that helped stabilize soil,
improve soil fertility or manage water supply; 

o 	 maintained or improved conditions for biodiversity, including horticulture 
and agricultural varieties, and native species and habitats; 

o 	 saved or reorganized human energies (productivity enhancement) soindividuals or communities had more time and/or income to take natural 
resources management under consideration. 
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2 Methods and Criteria
 

The rural poor are not against protecting their natural resources and, when 
informed, appear to want to improve resource management. But, in many cases,
impoverished and resource-poor economies have reduced farmer concerns to 
those of procuring short-term subsistence. Both "la conjuncture" (sustained
economic crisis), and the rapid pace of ecological deterioration inhibit farmers,
herders, and city dwellers from considering the long-term natural resources costs 
and benefits of their behavior. Successful, natural resources management was 
often tied to general improvements in national and local economies and to 
family planning efforts. 

The criteria for success developed with the team's experience. The point
in time at which an intervention is evaluated leads to different conclusions. In
Mali, energy efficient stoves took many years to "take off' as a self-inspired
enterprise. Stove projects in Mali were judged failures after five or even seven 
years of extension. After ten years, the stoves can be seen in most rural Malian 
homes. Many villagers now manufacture their own. There were no set periods
for the incubation time, extension time and "full acceptance" time for various 
ideas or technologies: we found it detrimental to long term resource manage
ment objectives to prematurely label initiatives failures. In some cases, interven
tions have become successful when funding continued a few more years to let 
acceptance mature within a village or region. Acacia albida regeneration and 
windbreak planting in the groundnut basin of Senegal are two examples. In 
other cases, it was difficult to predict when to judge success or failure. In general
if an intervention met other criteria (economic incentive, low risk, consistent 
with recognized values, technical soundness, technically "capturable", etc.), it 
appeared that a ten year time horizon was minimally required to achieve success. 

Success also changes with context (i.e., was context sensitive). For instance, 
tree planting in Senegal is very successful when compared to the situation just a 
few years ago. Perceived risks are lower; incentives exist; techniques are being
transferred; some conflict with values and local social organization have been 
resolved; tree tenure is secure. But, from the point of view of species diversity
and long-term reforestation, these tree plantings fall short. Some species (e.g.,
Eucalyptus, Gmelina) have strictly short-term and single purpose uses (construc
tion poles). Eucalyptus, for example, does not have the soil fertility benefits of 
Acacia albida or Cordyla pinnata. Gmelina makes poor firewood. While we 
believe that the first stage effort (tree planting) now needs to be niodified to add 
species diversity and multi-purpose trees with greater capability of improving soil 
fertility, we felt it misleading to classify the first stage of tree plantings as a 
failure. In fact, planting for construction poles in some areas may be the best 
(i.e. most profitable) land use. The general enthusiasm for short-term benefits 
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from tree growing is probably a necessary intermediate step on the way to the 
more refined second stage of enrichment and enhancement of biological and 
economic diversification. 

Success varies with the observer's perspective. Customary cost/benefit
analyses were not always a sufficient approach to measuring a success. In 
interventions involving biodiversity, it was almost impossible to place an
economic value on maintaining a bird species or a unique habitat. Only some of 
the technical interventions produced immediate results (e.g., water retention 
dams increasing crop yields). Others, especially national parks, living fences and
watershed management, will pay off over longer time scales than the team could 
reasonably measure, predict or observe in a brief visit. For the cultural 
ecologist, increased land tenure security is an obvious element of success that
has promoted better natural resources management but it is difficult to analyze
economically. Similarly, certain aspects of the process, such as villager participa
tion in project design and site selection are critical to long term success, even if
particular technical initiatives fail. Participation creates a sense of self-esteem,
self-confidence and self-reliance .-- all important aspects of sustainable natural 
resource management and of development. A single resource or sectoral view 
can blind the observer to ongoing resource use dynamics. In a few cases, for
example, villagers increased the intensity of one kind of land use at one location,
thereby relieving the pressure at another location. 

Limitations of the Study 
The team limited its own scope of work because of time, the desires of

U.S.A.I.D., and its own expertise. We therefore ignored certain fundamental
issues. The team did not look at family planning. This is, of course, a major &ap
in any natural resources survey since resources are often stressed by population 
pressure. It did not learn if women were trying to reduce their family size to 
meet drought conditions and food production limitations. The team did not 
include a women in development consultant, which would have allowed a better 
dialogue on issues of family planning which particularly affect women. In 
addition, the team i&nored the potential impacts of AIDS (Acquired Immune
Deficiency Syndrome) on the future quality of life and human energy supplies in 
the Sahel. 

We had very limited contact with marine or freshwater fishing interven
tions. Only one aquaculture and one shrimp culture project was visited. 
Nevertheless, the drought has caused massive reductions in freshwater fish and 
some estuarine-dependent species. Catches have dropped 80% in the Niger
River (Niger) since 1960, many fishermen have abandoned their traditional
activity along the Senegal and Niger rivers, and remaining fishers have been 
forced to fish undersized fingerlings in many areas. There is an embryonic
interest in fish farming to compensate for these losses. But, a first generation of
these projects has come and gone and a second generation of activities are too 
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2 Methods and Criteria 

new to comment upon. Fisheries have not been a major focus of U.S.A.I.D., and 
for this reason were not part of our terms of reference. Other countries and 
organizations, especially Canada and FAO, have been more concerned with this 
rese irce. 

The team simply did not look at forage and livestock interventions. This 
has been a major focus of A.I.D. in the past, but the Sahelian experience has 
been particularly bleak as far as maintaining, improving or designing good 
management schemes for grazers and browsers. 

Finally, the team did not look at minerals, though phosphates are partic,ularly important in Senegal, Mali and Niger because they have entered the smaul 
farmer fertilizer economy. All four countries visited are producers of rock 
phosphate but for lack of a regional production and distribution strategy, remain 
importers of petroleum-basedfertilizers. Livestock, fisheries and minerals are 
complex natural resource management concerns requiring extensive micro and 
macro-economic analysis. They deserve detailed consideration in the formula
tion of a comprehensive natural resources strategy for the Sahel. 
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3 Successful Initiatives
 

Introduction 

Overview 
This chapter synthesizes the team's observations from seventy successful

natural resource management initiatives visited in the four countries. We have
attempted to convey not just the factual content of the site visits, but also aflavor of the underlying factors that contributed to success at each location.
Because there is much more information in the site reports (contained in
Volume II) than the reader can reasonably assimilate in one reading, observa
tions are grouped into three main categories: technical initiatives, socioeconomic
initiatives and policy measures. Each category is briefly defined in the appropri
ate section. Some of the characteristics and determinants of these successes are 
then summarized in the conclusions. 

In order to retain the richness and diversity of the field interventions, thediscussions within these categories are coupled with specific, referenced exam
ples (italicized references within horizontal boxes at the end of the relevant
discussion). In addition, we offer the reader the expedient of fourteen one-page
summary case examples which are reproduced in this chapter. Whenever
possible, text and box references draw from these fourteen cases. Familiarity
with this more limited set of field observations will provide the reader accessible
but concrete points of reference for the discussions and examples contained
here. The fourteen summary cases were selected because they are representa
tive. However, they are not a substitute for the much more complete discussions 
of each initiative contained in Volume II. 

Has Anything Worked? 
Has anything worked? The simple answer is yes. We saw some striking

successes which have had visible impacts, sometimes on large populations. We
include in this category several aspects of the Guesselbodi natural forest 
management project Niger), the Maggia Valley Windbreak project (Niger), and
improved earthen stoves programs (Mali). Typically, these successes involved 
many things happening at once. No single factor leads to the success of a given 
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intervention; no single type of intervention is sure to succeed. Guesselbodi, for 
example, is more a set of initiatives than a single intervention: use of paid labor 
for land reclamation, forest management, planting and harvesting of grasses,
organization of village woodcutters' cooperatives. Similarly, the Mali stoves 
effort involved training, mass publicity, technology development, and mobiliza
tion at both the social and political levels. In these three examples, the 
initiatives are not just successful on their own terms, but show considerable 
promise of being replicable in other contexts. 

Table 3.1
 
Fourteen Natural Resource Management Cases
 

Operation Haute Vallee Check Darns (Mali)
Microcatchments and Check Dams (Niger) 
Water Retention Dams and Soil Conservation (Gambia) 
Private Nurseries (Senegal) 
IUCN conflict resolution techniques (Mali)
Environmental Education (Mali)
Private Gardening Projects (Senegal) 
Short Cycle Rice Introduction (Gambia) 
Integrated Rural Development Associations (Senegal)
Natural Forest Management (Niger) 
Guesselbodi Woodcutter's Cooperative .Niger)
Ri, er Fisheries Management (Niger) 
Bignona Women's Fire Control Committee (Senegal) 
Natural Resources Farmer Training (Mali) 

Technical Resources Management Initiatives 

Water Conservation 
Water conservation techniques are used throughout West Africa. In the 

Adar Doutchi region of Niger and the Bandiagara Plateau of Mali, for example,
Hausa and Dogon farmers, respectively, customalily constrct stone lines to 
collect runoff from crusty, lateritic soils. In the Senegal River basin of Mauritania, Haalpulaar farmers construct brush fences across small drainage ways so 
that windblown sand (accumulating along the fences during the dry season)
forms a water retention dam. Jola rice farmers in Senegal andthe Gambia have 
long collected rainwater runoff and captured river water to practice irrigated rice 
cultivation. On the Jos Plateau (Nigeria) and in the Mandara mountains 
(Cameroon), terracing was highly developed in the p re-colonial period. All 
these techniques of runoff capture provide suppikmental water to crops. 
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3 Successful Initiatives 

Many examples of recently introduced water conservation techniques were 
seen during the assessment (See Table 3.2). These include: 

o 	 water retention dams for human and animal use (Cases 1 and 2, Volume 
II); 

o water retention dams for increasing agricultural production (Cases 3, 4,and
5, Volume II); 

o 	 water harvesting catchments for crop and tree production (Cases 6 through
9, Volume I); 

o 	 channel protectiou dams (Case 10, Volume II); 

o 	 contour plowing, vegetative strips and tied ridges (Case 3, Volume II); 

o 	 windbreaks (Case 13, Volume 11). 

Table 3.2
Successful Soil and Water Conservation Measures
 

Private Farmer Initiatives Donor Led Initiatives
 

Minicheck dams ChannelProtection
Living hedges 	 Gully check dams 
Waterretention dams 	 Dune stabilization 
Contourand tied ridges 	 Contourridgesand dikes
 

Microcatchments

Sheet erosionreclamationfor agriculture 

Water conservation measures such as the Operation Haute Vallee (Mali)
check dams and Swissaid check dams and microcatchments have reduced therisks from inadequate rainfall, allowing farmers to use land more intensively, as
well as to save time and human energy. Farmers are eager to experiment with
these techniques, since little capital was required, and increased moisture
availability improves potential returns when coupled with fertilizers. Intensifica
tion 	 of production reduces the 	 number of hectares required per household,
thereby relieving pressure on marginal agricultural, range and forest lands. 

Case: OperationHaute Vallee (OHV) Check Dams 
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Water catchments have transformed wasteland into productive fields,
yielding in excess of 600 kg/ha of cereals with only 250-300 mm of rainfall (Case
7, Volume H). Microcatchment applications on abandoned, degraded land have 
shown cereals yields of 0.5 kg/m" (500kg/ha) on 320 mm of rainfall (Case 6,
Volume 1I). Construction of microcatchments requires considerable input of 
labor which is often a scarce resource for farm households. However, opening
degraded land to agriculture through mere intcnsive forms of management
provides land to the land poo_, reduces tenure disputes, and reduces pressure on 
a fragile resource. 

i Case: EnadoujoumMicrocatchmentsand Ourihamija Check Dams 

Interviews with farmers in Mali's Haute Vallee region, in Tahoua, Niger,
and in the Gambia suggest that large-scale water conservation efforts often 
surpass local technical, financial and organizational capacity. Nonetheless, 
spectacular demonstration projects sometimes catalyze local organizations to 
undertake further works themselves, with some outside technical help and 
financial assistance. The Gambian Soil and Water Management Unit, and the 
Keita Integrated Rural Development Project, are good examples. 

In the water conservation projects we visited, the timely availability of 
inputs, credit, and competent, flexible technical assistance were critical to 
success. Perhaps most important of all was transfer of techniques implement
able with local resources. Swissaid's catchment technique (Case 7, Volume II),
which stresses methods farmers can implement with a minimum of outside 
assistance, and its extension by the Forestry Service of the Tahoua Department, 
Niger provides a case in point. 

Soil Conservation and Fertility.Improvement 

Soil conservation is as difficult to achieve in the Sahel as elsewhere ir, the 
world. Benefits of soil conservation are less obvious and immediate than those 
from water conservation. Soil conservation is often expensive in terms of time 
and labor and may require short term sacrifices in production. Both of these 
costs will limit its extension in the absence of bridging mechanisms and other 
incentives. 

Explosive population growth, expanded commercial agriculture production,
and declining rainfall place an unrealistic burden on the Sahel's fragile soils to 
produce food, forage and fiber under present management practices. Through
out the Sahel, land clearing and declining fallows have subjected soils to wind 
and water erosion and the effects of heightened evaporation and leaching.
Declining rainfall has also reduced river levels and increased saltwater intrusion 
along coastal waterways. All these processes depress fertility. Erosion increases 
the sediment load in the water and air. Reservoirs fill quickly with water borne 
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3 Successful Initiatives
 

sediment. Sterile sands are depcsited over once productive fields. Gullies
dissect formerly fertile valleys, linidng access and making agriculture impracti
cal. Gullies in stream channels carry away storm flows and reduce the frequency
and duration of floodplain flooding. Gullies lower water tables, and in some
places kill forests which require high water tables and seasonal flooding. 

In higher rainfall zones, excess water is often a problem such as around
Sikasso, Mali in a 1200 mm zone..The risks of gullying and sheet erosionprovoked by excess water is an especially serious problem on crusted soils from
which the tree cover has been removed. In these cases soil conservation 
becomes a priority. 

Farmers are aware of the benefits of soil conservation to maintain soilnutrients and organic matter. Traditional fertility improving practices on sandy
loams are linked to water coriservation and/or agroforestry efforts (see below).
Inter cropping with legumes or nitrogen fixing trees are examples. Seasonal
flooding along lakes, ponds, and river courses also allowed farmers to engage in 
permanent cultivation without depleting soil fertility. 

Where erosion directly threatens crop production, farmers have adopted
soil conservation measures, often with project extension support. Examples
include contour ridges extended by OXFAM in Burkina Faso. by the
Dutch-funded DRSPR farming systems research project, and the semi-public
CMDT in the cotton-producing Sikasso region of Mali; comprehensive water
shed management techniques extended by the Keita project in Niger; and dikes,protection darms and contour berms extended by the Soil and Water Manage
ment Unit (SWMU) in the Gambia. All of these projects have achieved
widespread adoption of simple and low cost soil conservation measures. 

Other successful soil conservation interventions spreading through theSahel include windbreaks (Cases 13 to 15, Volume 11), check dams (Case 11,
Volume II), diversion bunds (Case 12, Volume II), channel protection dams
(Case 10, Volume H), and water harvesting (Cases 1 through 9) (See Table 2.2).
These interventions sometimes require significant labor and capital outlay; in 
some cases competent technical assistance and foregone short term benefits of resource use are required. D )nor and project support have been used successful
ly to mitigate these obstacles to improving soil conservation. 

[Case:Sintet Village Area WaterRetention DansandSoil ConservationMeasures 
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. Windbreaks are successful multipurpose soil conservation interventions,
which are used by private farmers in afour countries. The best availaole data 
on the benefits from windbreaks are from the Maggia Valley in Niger, where a 
CARE project has been in operation for well over a decade and has stimulated a 
good deal of analytical attention. In the Maggia, windbreaks increase net 
agricultural yields by as much as 20%, and provide wood and other forest 
products. Windbreaks improve agijultural productivity in several ways: reduce 
sand blasting of young plants, improve stand establishment, and decrease time 
and energy devoted to replanting. Windbreaks increase humidity and decrease 
wind speed and temnperature, thus allowing more efficient transpiration and crop
water use. This reduces crop demand on stored water and allows crops to better 
withstand longer drought periods without stress. Windbreaks also protect crops
from storm winds and minimize lodging. 

Similar benefits, although not quantified, were observed for farmer-planted
windbreaks elsewhere in the region. The Maggia experience itself has had a 
strong demonstration effect. The CARE project in Koro (Fifth Region of Mali)
took 14 farmers to Niger to observe the Maggia success first hand. The resulting
adoption rate has been over 70%. Other small farmers have planted Eucalyptus
in windbreaks (Case: Angel Togo, Volume II), getting both soil protection and 
commercial sales of poles as benefits. The farmers interviewed often empha
sized the multipurpose advantages of windbreaks. 

Windbreaks are not without their limitations. They require high labor 
inputs for planting and some continued protection in the early years. They may
displace women's livestock from pasture on field stubble. Tree and shrubs 
provide shelter for granivorous birds and encourage them to nest. Also, poor 
selection of windbreak tree and shrub species may lead to higher .roundwater 
uptake than recharge with consequences on water quantity andquality. Perhaps
the most troublesome aspect of windbreaks are land and tree tenure issues, 
particularly cutting rights. Major projects, including the Maggia Valley Wind

reak Project in Niger and Coastal Dune Stabilization Project in Senegal, have 
yet to study these effects. Fortunately, lines of perennial grass, Pigeon peas, and 
dead brush are moderately successful multipurpose interventions that can serve 
as windbreaks where trees and shrubs are fouixd technically inappropriate. 

Case:Maggia Valley Windbreaks 

Successful soil conservation interventions include channel protection dams 
such as those built by Swissaid (Niger) and SWMU (Gambia). They restrict 
storm flows and cause water to spread over floodplains, thereby spreading silt as 
well as increasing infiltration and water storage. Slowed stream flows promote
increased sedimentation. Increased infiltration along channels and on flood
plains helps to recharge the aquifer. Secondary gullies that form off main 
channels and threaten to dissect floodplains become stabilized. 
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3 Successful Initiatives
 

The intervention is equally appropriate in the 1200 mm rainfall zone of
Mali and in the 250 mm rainfall zone of Niger. However, in many cases, channel
protection dams need to be constructed in series. This effort may surpass the
abilities of a single village. Outside technical assistance plays a valuable role in
overcoming organizational obstacles by helping villages plan, construct and
maintain these dams (as in the OHV, Swissaid, and SWMU cases). 

Fertilizer use, which improves agricultural soil fertility, depends on water
availability, risk of drought and value of the crop grown. In drier zones, where
rainfall variations are also very great, farmers limit chemical fertilizer applicati
on to irrigated crops. In higher rainfall areas, like Sikasso, farmers rotate cotton
with cereals so that the latter benefit from the residual effects of fertilizer
applied to the former. Mulching contributes to soil fertility in the Guesselbodi
natural forest. One of the few cases where farmers have begun to experiment
with simple compost pits and composting stables is in Oue essebougou, Mali
through OHV extension efforts. Such techniques seem a broadly applicable
alternative to expensive fertilizers in higher rainfall zones. 

[ _ Case: OperationHaute Vallee Extension 

Even where soil conservation and fertility improvement measures have
been successfully introduced to smallholders, the team saw potential for further
improvement. In many of the cases, including coastal dune stabilization in
Senegal, inland dune stabilization in Niger (Dakoro, Maine Soroa), and
watershed management in Keita, Niger, technical knowledge and management
responsibility remains with project staff. Greater skills and authority transfer to
farmers themselves would, in the team's opinion, lead to more self-help. We saw
examples of smallholders and local intermediaries who have developed poten
tially useful techniques. In Kayes (Senegal), coastal forests are crucial for dune
stabilization and increasing productivity of the soils. A nurseryman there had
excellent ideas for rendering the forests economically self-sufficient through
controlled cutting and stand management. Unfortunately, he had neither the 
resources nor the authority to implement them. 

Forestry and Agroforestry Initiatives 
Forestry interventions in the Sahel today are especially diverse. Examples

of traditional systems of agroforestry exist along with modern initiatives. The mix
includes: protection of nitrogen fixing and moisture retaining species (Acacia
albida); field plantings of Acacia albida and other local species; natural forest 
management; cooperative, village, and individual woodlots (and woodlot
schemes); village and private nurseries; private orchards; and voluntary fire 
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control measures. Of particular interest to the team were the numerous 
examples of integrated management of trees and shrubs in the agriculture 
system. 

Table 3.3 

Successful Agroforestry Initiatives 

Private Fanner Initiatives 

Pole plantations 
Private nurse:res 
Private woodlots 
Sacred woodlots 
In-field protection 
Living hedges 
Inter cropping orchard trees in fields 

Donor Led Initiatives 

Village woodlots 
Nurseries 
Water harvesting catchments for trees 
Windbreaks 
Forestry management for firewood production 
Inter cropping field trees 
Forest reserve management 

Remnants of many traditional agroforestry management systems were seen 
in all four countries. Such systems feature permanent agric.lture in association 
with protection of dense stands of the nitrogen-fixing, fodder-producing tree, 
Acacia albida, and manuring with livestock. They persist around Thies in the 
Serer country of Senegal, in parts of the Dallol Boboye in Dosso, Niger and in 
Mirria arrondissement, Niger, for example. Locally dense stands of this multi
purpose tree occur in many other parts of the Sahel as well. Preservation of 
established stands is much easier and less costly than artificial regeneration.
Natural regeneration of A. albida occurs easily enough as the team witnessed at 
project sites in Koro, Mali (CARE), in Dosso, Niger (UNSO), and Thies, 
Senegal (U.S.A.).). for example, but protection of young shoots from plowing 
and livestock poses serious difficulties in these cases, particularly as demograph
ic pressures increase. Nonetheless, farmers are well aware of its importance. 

Popularly initiated living hedges of sisal and euphorbs persist throughout 
Mali's Third and Fifth regions, in the Senegalese peanut basin and in the 
Casamance. While declining rainfall has decreased the northern range of sisal, 
and while traditional hedges are not always well maintained, farmers have 
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planted vast numbers of new hedges around gardens and orchards in these
regions. However, alley cropping with living hedges is in its infancy. Prosopis,
neem, cashew, and even eucalyptus are associated with euphorbs, sisal, and
sometimes pigeon peas in these hedges. Irrigation systems, both public and
private, are increasingly protected with windbreaks and living hedges. Species
selection is not always optimal. Curiously, the team saw few innovative hedges
in the Gambia. in one drier Sahelian region of Niger (Filingue arrondissement),
the team saw numerous small gardens protected by living hedges of Prosopis. A
few experiments with euphorbs are also underway for dune stabilization in sites 
in Niger (Dakoro). 

Perhaps the most successful small-scale initiatives in forestry are the
proliferation and diversification of village and individual wood and pole lots in
the peanut basin of Senegal and, to a lesser extent, in the Tahoua department ofNiger. Farmers in these areas have captured technologies extended to them by
large projects (PRECOBA, PAFOCSE, PARCE, CARE-Niger) and increasingly
adapted the techniques of propagation and transplanting to their own organiza
tional and economic needs. Private woodlots help to relieve pressure on scarce
natural forests. In the higher rainfall zones and in low lying basins, private fruit
orchards proliferate. In the better watered south, few projects offer new
information to farmers about fruit orchards, even though a significant opportuni
ty exists there. 

Case: Nursetyman Mr.Ka 

Maggia Valley windbreaks in Niger have successfully taught farmers the
value of windbreaks for improving productivity (stand establishment, moisture
retention), and of tree cultivation generally. The Maggia experience now serves 
as a demonstration site for farmers visiting from Maradi, Niger and even Dogon
farmers from Mali's Fifth Region. The latter have begun to establish wind
breaks on their own windswept plateau as a direct result of a CARE
project-sponsored trip to the Maggia. However, the long lead time to payoff
with windbreaks, especially when limited purpose trees are used, land scarcity,
impacts on the water table, and uncertainty about tenure and cutting rights
require resolution not only in the Maggia but in other contexts (e.g., PAFOCSE
in Thies, Senegal) as well. Resolution of these issues is a key to the replicability
of this intervention. 

Farmers interviewed in the forested Sikasso (Mali) and Kolda (Senegal)
areas are not motivated by reforestation objectives per se, despite Forest Service
campaigns to inculcate the rudL-nents of tree propagation and cultivation. They
were, however, anxious to learn about the propagation of cashews, fruit trees 
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(Senegal), teak, nere, and karite (Mali). This emphasis appeared to be at least 
partially a response to negative past experience with the Forest Service (fines for 
cutting and burning), tree tenure rules which recognize ownership of orchard 
species but not other trees, and the positive experience of migrants with orchard 
crops. More could be done to integrate local agroforestry pnorities with Forest 
Service programs; cashews can be used as living fire and windbreaks in 
well-watered areas of Mali, for example, as in some parts of Senegal. Field 
experience in this area provides excellent examples of the differing public and 
private motivations in resource management, but also of ways in which they can 
complement each other. 

Wherever well-irrigated gardens have been established in response to 
declining yields from rainfed agriculture, farmers purchase, and are anxious to 
learn more about how to care for fruit trees and hedges. Farmers in Senegal
wanted to learn new techniques not taught by Forest Service or project staff 
about propagation of natural species (Catholic Relief Services (CRS) / Peace 
Corps Forestry Program, Thially, Diourbel Region), and proper methods of 
thinning and pruning (Koumpentoum Entente). 

Among successful contemporary large-scale natural forestry management
interventions the team includes Guesselbodi, Nige:L (400-600 mm), Sikasso, Mali 
(1000-1200 mm), and Dinderesso, Burkina Faso (800-1000 rm).At Guesselbo
di, reclamation and regeneration techniques to increase tree and grass cover 
have been perfected. Historically, integrating neighboring farmers with forest 
management has been the weak link in forest management. The U.S.A.I.D.-fi
nanced FLUP project's work h is been most successful in this regard as discussed 
below and in the cases. In Skasso's forests, detailed information on natural 
species regeneration is being compiled, and techniques that involve villagers in 
fire control explored. For example, this Swiss-financed project offers village fire 
brigades -- set up in villages around natural forests -- cash awards which vary
with the percentage of forest not burned at the end of the dry season. The 
project is lobbying for permission to engage in prctective early burning although 
the president of Mail has theoretically banned burning entirely. In the Dinderes
so forest, a project experimented with successful techniques of fire control 
involving contract pasturing and early burning. 

Overall, comparison of the experiences of these large reforestation projects 
suggests that fire and construction timber can be produced economically on a 
decentralized basis using native species and selected exotic species. Some 
projects in Senegal (PARCE, PRECOBA) and tiie Gambia (-TZ) are iz 
advanced in their thinking on this issue, but are tracing biilar paths. All of 
these multipurpose forestry and land-use interventions are promising successors 
to industrial plantations, involving monocropping of exotic species, which have 
failed throughout the Sahel. 
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3 Successful Initiatives 

Biodiversity Initiatives 
For the purposes of this assessment, biodiversity addresses the mainte

nance of variety m the natural and human environment. It can be contrasted
with activities that reduce species richness and population abundance. Three
broad levels of concern are habitat types, species, and germ plasm. 

Clear cut biodiversity successes include innovative pest management
techniques (hippo control in the Gambia), seed conservation and regeneration(Lamin rice project), valiant attempts to protect national parks (Niokola Koba
Park, Senegal), conflict resolution incorporating sanctuary for non-human
species (inner delta, Mali); publications and education to restore a holistic
ecological sense to villagers and students (Walia, Mopti, Mali), water projects
which unintentionally become water holes (Sintet, the Gambia); a few woodlots
that provide shelter (rarely food) for other species (coastal dune stabilization,
Senegal), reinforcing traditions of sacred groves providing sanctuary for all
species (Basse Casamance Park, Senegal), and reintroduction of locally extinct
species (Djoudj, Senegal). The team found overwhelming evidence of great
awareness of ecological deterioration among Sahelian farmers. Farmers in
diverse locales are often able to identify different sets of a dozen or more tree 
s ecies which have disappeared or have diminished in occurrence since the
roughts began in the late 1960s. Herders can similarly chart degradation of 

pasture species. Most adults are cognizant of the loss of large wildlife. 

As drought and permanent cash cropping deplete the land base, the team
observed that farmers are encroaching more natural habitats, intensifying
pressure on game, fisheries, and other freely gathered goods as dietary
supplements. Sharpened boundaries between agricultural and more natural
habitats, and reduced wild zones have turned wild animals into "pests". Baboons,
warthogs, elephants in Mali, or hippos in the Gambia are now rarely viewed as 
necessary parts of the local ecology. 

Maintaining biodiversity, the team found, whether agricultural, floral or
faunal, is not a high priority among governments in the Sahel. Biodiversity is
often seen as an alternative, rather than a complement to economic develop
ment. The necessity and desirability of natural reserves as biotic references,
educational tools, national heritage "museums", or germ plasm "larders" is
understood by only a handful of people in any country. Some senior park service 
agents in Senegal, however, were remarkably keen on these points. 

Local farmers value biological diversity especially horticultural or agricul
tural species diversity, but the team found that few work actively to maintain the
diversity of wild species. Nonetheless, ligneous species provide important 
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"soudure" and famine period food resources. Indeed, a high proportion of the 
vitamins, minerals and even proteins in the rural diet come from gathered plant 
resources on a daily basis. In a given area, different ethnic groups also exploit 
different parts of the available floral resources. Fulani may emphasize fruit, 
while Mandinka may favor leaves (Bergeret 1986). However, the team found 
that the notion that farmers can successfully intervene to preserve or restore 
biological diversity is still novel to most villagers. 

A few individuals and groups encountered by the team, as well as by other 
researchers, have grasped the necessity and possibility of intervention to 
prcserve floral diversity (Montagne 1986). The Gandiolas gardeners, Koumpen
toum nurserymen, and Bignona fire control committeewomen (see cases) are 
three exanmples among others. However, the high incidence of uncontrolled 
burning, over fishing, and poaching in the Sahel shows that current attitudes 
towards game and forest management are inadequate to cope with modern 
economic and political pressures on natural resources. For example, sacred 
forest groves, widely scattered among the Mande-speaking populations (Bana
ma, Senoufo, Mandinka, Jola) preserve biodiversity, but are as subject to 
drought- and fire-caused species loss as other forests. 

In a few cases, positive feedback relationships between increased produc
tion and biodiversity are being made clear to local people. In the IUCN Bouna 
intervention, for example, preserving nesting trees for cattle egrets and storks 
helps locust control on farms, and increases fertilization of waters beneath 
nesting areas, which in turn, increases algal production and fish. Through IUCN 
extension, local groups have begun to understand these relationships in new 
ways. 

Case:BounaAgreement ] 

In other cases, such as Walia magazine (a publication on ecology and 
people in Mali's Fifth Region), it is harder to directly tie sustainable develop
ment to natural resources management. But, there are indications that con
sciousness raising ("sensibilisation") of young people will be helpful in the future 
as it has been in Kenya, for example. 

Case: Walia 

During the current transitional period -- between breakdown of traditional 
understanding and respect for non-human creatures and the development of a 
new environmental ethic -- lies the greatest threat for rare and internationally 
endangered species. In the area of protection of such species: manatee, 
elephant, hump-backed dolphin, chimpanzees, and the like, the team concludes 
that the participation of international donors is crucial to success. During this 
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3 Successful Initiatives 

period of hardship in the Sahel, international funding to finance protection can
do the most good. Despite government generosity (Senegal pays more to
maintain its national parks that it receives in direct tounst revenues), the task is 
so enormous, that fewer clearly successful cases of natural biodiversity mainte
nance than soils or water conservation or agricultural biodiversity maintenance 
occur. 

In virtually all the cases observed, where biodiversity was threatened, so too 
was food sustenance (e.g., the Inner Delta fisheries and pastures or drought
fallback game in Niokola Koba Park) and/or income generation (e.g., tourism 
revenues in Basse Casamance or Sine Saloum Parks). The two are really
inseparable. Among the most successful biodiversity sustaining or improving
initiatives were those integrating economic incentives with biodiversity themes.
Thus the small park reserve near Banjul pays for itself with entrance fees.Likewise the Canadian-sponsored diversified gardening project in Louga,
Senegal integrates productivity and biodiversity concerns. Finally, theFAO-sponsored Niger fisheries project aims to improve productivity and 
preserve species diversity through a combination of management initiatives and
limitations on permissible equipment. 

Case: GandiolasGardenProject 

The inseparability of sustained development and biodiversity conservation 
as exemplified by the cultural ecology of the national parks of Senegal is
discussed at greater length in the Biodiversity Annex. 

Socioeconomic, Policy and Income Enhancing
Initiatives 

Socioeconomic Incentives. 
Throughout the region, access to cash benefit, where available, has been a

major stimulus to natural resource management activities. In these cases, cash 
return, rather than improved resource management, was typically the motivating
factor. In general, where cash returns are available, technical assistance and
other outside inputs are required primarily as a "trigger" mechanism to overcome
initial technological or organizational constraints. Demand for recurrent inputs
of external assistance is low. Market incentives (polewood lots), direct cash 
payments (UNSO Acacia albida regeneration) and direct employment of 
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villagers (Guesselbodi and Keita Project reclamation) for resource management 
programs are three subsets of this category which have succeeded in having 
strong visible impacts on the initiatives team members saw. 

Market incentives. With declinin& agricultural productivity, increased ur
banization, development of transport infrastructure and the growth of regional 
and even local markets for products from construction poles to food and 
clothing, increasing numbers of small farmers are turning to markets for sources 
of off-farm income. The proliferation of woodlots in Senegal, and of Eucalyptus 
planting in the Fifth Region of Mail, was directly tied to the high cash value of 
poles in local markets. Private pole lots have "taken off' in Senegal because of 
the lucrative home and construction market for eucalyptus poles. A single pole 
can sell for between $2.33 to $3.60. Cutting a quarter hectare of poles a year can 
bring in $ 300. A hectare of Eucalyptus can be cropped almost continuously 
after the third or fourth year. 

By contiast, village woodlots have made far less progress in the northern 
Sahel where zonditions for growth are poorer, and higher labor inputs are 
required for artificial plantings. The success of the Guesselbodi natural forest 
management scheme is based on the ability of the village cooperatives to sell 
fodder and naturally regenerated firewood at the high market prices of Niamey, 
which is 30 km away on a paved national highway. Market incentives have been 
foremost in the success of orchard and garden projects. 

Similarly, soils conservation and reclamation efforts have begun to make 
good economic sense in Keita arrondissement, Niger, because there is virtually 
no more farmable dune or bottom land. There is no alternative to reclamation 
of the eroded slopes and sheet-eroded floodplains. 

In these and similar examples, macroeconomic conditions and market 
demand has opened opportunities for income which can be realized through 
investment in the land. There is no substitute to such incentives for driving 
broad-based improvements in natural resource management in the long run. 
Thus, reforestation efforts have yet to catch on in the Sahelo-Sudanian zone 
(e.g., Southeastern Senegal; Sikasso) where many people still perceive no 
economically burdensome wood shortage. 

Direct payments. While they raise many questions regarding sustalnability 
and may create dependency relationships, pyrments for work performed have 
been very successful in attaining visible impacts. UNSO's Acacia albida regener
ation project in Dosso, Niger, and the Methodist Mission's garden project in the 
Gambia are cases in point. In the Dosso project, farmers are paid 30 CFA francs 
per Acacia albida tree planted or protected. In five years, over 380,000 trees 
have been regenerated, costing about $2.00 per tre( suggesting that there may 
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3 Successful Initiatives 

be a useful role for such schemes in stimulating urgently needed resource
protection measures, especially when they are combined with education and 
outreach. 

Food-for-Work incentives have been effective under certain conditions. In 
cases of extreme deprivation, where villagers have few other resources to draw 
on, as in the northern Tahoua department (Swissaid), it was used as a bridging
mechanism to help local populations initiate more sustained resource manage
ment. Food-for-Work has also been effective in helping bring about participa
tion when a climate of suspicion and distrust between farmers and officials has
limited other forms of popular participation. Finally, it has been successfully
used to implement large-scale public works or infrastructure development, as in
the Keita Integrated Development Project, Niger. On the other hand, Food for
Work schemes share the drawbacks of direct cash payment schemes and may
foster a spirit of dependency upon donors. 

Direct Employment. We saw several examples in which employment of
villagers to implement natural resource investments was successfully used as an
initial stimu!us to a more active local role in resource management. Th, best of
these cases occurred in Guesselbodi, where villagers were hired to dig square
water catchments and contour ridges, to plant grasses and io initiate manage
ment of surrounding forests. After this initial paid effort, the upgraded landis
turned over to a village cooperative, which is provided the technical skills and
advice necessary to realize a cash profit from its continued management. 
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Table 3.4
 
Types of Socioeconomic Initiatives
 

Direct payment of villagers for forest management and fire control 
Direct payments for tree planting or protection 
Upgrading village infrastructure as an incentive 
Free distribution of seedlings, nursery equipment and extension advice 
Farmer visits to "model" sites 
Long term NGO commitment 
Food-for-Work 
Extension supported diffusion 
Organization of village cooperatives for firewood sales 
Market incentives 
Productivity sustaining incentives 
Reinforcement of local institutions 
Alignment with core values 
Distribution of educational resources focussed on biodiversity 
Prizes in kind for performance 
Public awards and honors 

Single purpose or one-time benefits have also stimulated resource manage
ment efforts. Visits to model sites by villagers from other areas triggered project
participation in the CARE-Mali Koro windbreak project and the SWMU's 
activities in the Gambia. Distribution of seedlings has helped to generate
interest in planting trees in Sikasso and many other locales. In Guesselbodi, 
negotiating access to farmland within the forest preserve played an important 
role in convincing some farmers that the FLUP project was serious about their 
commitment to collaborative improvement in villagers' standard of living. 
Presidential awards have encouraged nurserymen and women in Senegal.
Subsidized self development and training of school leavers in improved farm 
management at the Caamen center in the Gambia provides another example.
Commemorative p aques and public presentations, featuring US representatives
of the Soil and Conservation Service, helped to institutionalize the Gambia's 
first Soil and Water Conservation District. 

Multipie Incentive Systems. The most complex incentives systems we saw 
were the extension-based incentive systems elaborated by community integrated 
rural development associations in Senegal (AJAC, CADEF, Koumpentoum). An 
essential feature of these systems, successfully employed in other contexts as well 
(OHV, SWMU), is the village level diagnostic exercise, often conducted with 
extension personnel. Village groups then work out sectoral goals and the time 
frame and means needed to reach those goals. Many association projects have 
successfully integrated group and individual benefits to ensure successful follow 
through. In these examples, two kinds of incentives operate. Economic incen
tives (improved agricultural production, market income opportunities) are a 
motivating factor, but not through direct payments. Instead, expensive inputs 
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3 Successful Initiatives
 

are obtained through collection, collective projects, or NGO assistance and are 
used as a catalyst to assist villages in their own self-help programs, such as 
woodlots. Collective projects with shared or rotated benefits such as granaries,
stores, woodlots, wells, herds (milk, manure, offspring), improved housing, and 
the like also reinforce moral incentives to participation. The Koump entoum
Entente case is typical of the organization of these associations. Irrigated
gardening along the Guiers Lake, Senegal, the Guesselbodi woodcutters' 
cooperative, and the Damana (Niger) IDA-sponsored village antidesertification 
efforts are moving the the direction of such multi-incentive systems. 

Case:Koumpentoum Entente
 
Case: GuesselbodiNaturalForestManagement
 

Policy and Income Enhancing Incentives 
Successful technical interventions were best sustained in a context of 

appropriate market conditions and favorable value systems, of which national 
policies are one type. 

Policy interventions conceived solely by ill-informed outside planners,
"experts", or administrators, and imposed unilaterally on Sahelian communities
have left a legacy of distrust and disrespect among farmers, herders, and fishers. 
Thus, national ba.s on cutting timber, burning the bush, and hunting are widely
ignored, but they have poisoned relations between administrators and the people
and have frequently created a climate favorable to bribery and corruption. Thus 
.many projects must redress thts negative policy climate through retraining and
interactive extension programs as part of efforts to achieve tangible results. 

F Case:Guesselbodi Woodcutters Cooperative 

When national policy reform has come about in response to felt need, it has 
sometimes had a catalyzing effect on resource management, influencing the
spread of innovative practices over a broad ai -a (See Table 3.5). Exempting

uesselbodi woodcutters from normal cutting permit fees, and granting them a 
measure of autonomous management control over their forest is the best 
example. The FAO has initiated a similar effort through its village territory 
management project in Banamba, Mali. 
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Table 3.5
 
Successful Policy and Income Improvement Initiatives
 

Exempting local cooperatives from wood cutting permit fees 
Exempting project areas from repressive forest service fines 
Renegoiating multi-sector resource management legislation 
Permitting local organizations to form non-government institutional 
structures
 
Increases in woodcutting permit fees 
Transferring tenure over planted trees to the planters 
Law mandating use of simple, known, improved woodstoves 
Rising value of resources 
Enlisting local values in natural resources management 

Perhaps the most valuable policy changes are those which allow local 
communities the freedom to organize natural resources management systems 
within general resource-sustaining guidelines. Essential to this effort have been 
regulations 1) transferring land and tree tenure to these groups from the state 
(which still asserts centralized tenure virtually everywhere in francophone West 
Africa); 2) allowing for the formation of organizations outside of state institu
tional structures; and 3) empowering local authorities that can better monitor 
changes in soils, water and plants than central authorities. 

Case:NigerFisheresManagement 

New initiatives towards 'Mllage territory management" (gestion de terroir 
villageois) in Mali are a promising step towards responsible local control which 
ha born some fruit in the Banamba region (400-600 m) under FAO auspices, 
and in the Inner Delta (200-400 mm) under IiUCN auspices. Conflict resolution 
techniques between herders, farmers, and other players have sought to relieve 
pressure on grazing lands within the village territory. Discussions between the 
technical assistance and villagers have begun to define the range of biotic 
diversity in the territory, and different land use types as part of an overall 
management plan. Policy change has been effective when built on a strong base 
of public support. 

The impacts of a number of successful policy initiatives were observed in 
the field. One example is a recently promulgated Malian law mahdating the use 
of improved mud stoves for domestic use. Improved mud stoves are now in use 
in practically every village and every compound in the Third and Fifth regions. 
Of course, this law, while important, is just the fina stone in an edifice built 
upon a decade of experimentation with, and extension of the improved stove 
idea by extension personnel, volunteers, NGO and public projects. Other factors 
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contributing to the success of this policy are difficult to quantify. They include: a
national publicity campaign involving projects and the National Union of Malian
Women; changes in household economics such that women's wood gathering
time has become more valuable; increasing wood prices and wood scarcity; and
changing values in the face of persistent drought. 

Another example comes from Niger. The Prefect of Tahoua saw the
Swissaid sponsored microcatchments while on tour in his region. Impressed by
the dramatic results on tree and millet production, he ordered that a technical
sheet on microcatchments be prepared. The Prefect then instructed his Forestry
agents to use available Food-for-Work resources to construct microcatchments
and plant trees wherever appropriate. With minimal technical knowledge, and
local awareness, at least one young agent has achieved several hectares of
successful microcatchments on completely denuded lateritic slopes aroundMalbaza. Seedling survival rates for Prosopis average around 80 percent in the
microcatchments. 

Crucial to good Policy is sound research. The A.I.D.-financed PIRT land 
use planning maps in Mali and the FLUP forest classification maps in Niger are
good examples. These useful planning and policy tools are now widely used in
these countries for developing new natural resource management programs. 

Discussion of Initiatives 

Cultural Ecologies 
Site visits enabled team members to encounter communities and individuals representative of the major ethnic groups in the four countries, groups whose

distinctive cultural ecologies are documented historically (See Table 3.6). 

Under the impacts of both economic development and environmental
degradation, the team noted a trend towards homogenization and simplification
of Sahelian cultural ecologies. As resource diversity decreases, econiches 
contract. Thus, for example Diola (Jola) who once concentrated on rice
poduction, have been forced to grow more millet, sorghum and peanuts like the
Wolof and Mandinka neighbors as water becomes more scarce. Similarly,
Fulani nomadic cattle pastoralism as a way of life is declining in favor of
localized goat herding as pastures diminish and degrade. Human competition
for shrinking natural resources and limited markets among ethnic groups, which 
once exploited distinct econiches, increases. Concomitantly, this renders humanecosystems more vulnerable to further climatic and economic stress, and
increases pressure on limited human energy resources. 
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Table 3.6 

Major Ethnic Groups Represented in the NRMS Assessment 

Mali Niger Senegal Gambia 

Bambara Hausa Wolof Wolof 
Senoufo Zarma Lebou Jola 
Dogon Buzu Serer Mandinka 
Fulani Wogo Diola 
Bozo Bassari 

Mandinka
Fulani 

The team found significant, if subtle variations in knowledge, strategies and 
organizational capabilities for resource management between these groups. 
Such proclivities constitute opportunities for creative public and private invest
ment in resource management. Capitalizing on cultural ecological specialization 
contributes demonstrably to more successful management of the Basse 
Casamance Park, Niger River fisheries, and pasture lands in Mali's inland 
delta. Neglecting, ignoring or denigrating traditional resource use results in lost 
opportunities. This varies from the frustration experienced by the Bignona, 
Senegal women's fire control committee, to the blody state of war between 
poachers and park rangers in the Niokola-Koba Park. 

Scale, Intensity and Time Frame of Initiatives 

The team found that successful interventions vary enormously in geograph
ic scale, intensity (dollars/hectare or per capita) and time frame. Overshadow
ing all other initiatives in Senegal and the Gambia for example, are the river 
basin development schemes, the natural resource implications (especially biodi
versity issues) of which have either been underplayed or neglected. Dams will 
affect thousands of hectares in multiple ecosystems touching thousands of lives. 
Impacts are measured in generational, even inter-generational time. 

At the other end of the scales of time frame, scale and intensity, a private 
farmer near Djenne has reclaimed an abandoned millet field for diversified 
garder and agroforestrv production over a few short years. Another, near 
Sikasso, has planted a private three hectare plantation in teak and gmelina that 
has a five to ten year payoff period. 

While well-funded, effects of the seven regional forestry projects visited 
(PRECOBA, PAFOCSE, PARCE, FLUP, Swissaid-Sikasso, GTZ-Gambia, 
IDA-Damana) are spread lightly over tens of thousands of hectares. The time 
frame for the shift in emphasis from industrial plantation and forest reserve 
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protection schemes, to small woodlot and natural forest management schemes is 
from three to ten years. Some of these projects are still searching for workable 
extension strategies for sustained resource management. 

Of small scale, intermediate intensity, but of profound impact theare
AJAC and Koumpentoum villages associations. These ongoing enterprises are 
now twelve to fifteen years old and affect several thousand people and several
thousand hectares each. Natural resource management concerns are integrated
into other sectoral concerns and, more importantly, into daily life. The CARE
windbreak project in the Maggia took ten years to produce tangible results and
required ongoing extension and policing efforts. Transplanting this model will
require as much time, but may require less extension and policing because of 
demonstration effects. 

In general, the team found that density and intensity of extension contact
tends to vary inversely with project size and geographical extension. Despite
their large size, the Guesselbodi experiment (Niger), the Operation Haute
Vallee (Mali), and the Soil and Water Management Unit (Gambia) projects
provide exceptions. Their extension work, frequently employing local staff, has 
been localized, intense, and thorough. In addition, the natural resources im
pacts of interventions and the transfer of knowledge are proportional to the
number of years of extension follow-up, and inversely proportional to scale of 
the project. 

Types of Technical Assistance 
All kinds of technical assistance (TA) have proven successful in NRMS

interventions. In quantity, TA varies from none in the case of some private
forestry initiatives to massive in the case of the river basin development
authorities. Diverse public and private financing formulas exist. PRavate tormu
las include NGO sources, but there are other unusual models. In the Sikasso 
region of Mali, an international African civil servant paid his entire village's
head tax, and in return, villagers organized voluntary labor for a model village
reforestation plot he supported. In the Gambia, the Baboon Island chimp
rehabilitatioa project functions almost entirely on private funds and voluntary
expatriate assistants. The Senegalese village development associations seek
assistance from NGOs, the Peace Corps, and collect an annual tax from
members to help defray expenses for elected village coordinators as well. 

Beneficiary populations express their appreciation for the intense, fre
quent, and long term interactive extension work usually associated with NGOs.
In the Gambia, one village area even thanked the SWMU project for bringing
disputing village factions together for their common benefit. The team found 
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that more novel initiatives in terms of local knowledge and values require more 
intensive extension efforts to succeed. Paternalistic extension methods, and 
extension of themes which conflicts with local knowledge and economic incen
tive systems are less successful than interactive approaches to extension. 

Technical assistance interventions on some large bi- and multi-lateral 
projects is evolving from directive extension approaches typical of these projects 
istorically to more interactive approaches. Technician concern with achieving 

tangible project impacts in anticipation of project evaluation often motivates 
this change. The OHV project in Mali, and the Swiss-managed component of 
the Sikasso Reforestation pro ect, the PAFOCSE agroforestry project, the FAO 
fisheries project in Niger, and others provide examples. However, host govern
ment technical services have little incentive to adopt such approaches where 
personnel evaluations and salary incentives are not linked to project outcome. 
Thus tying personnel evaluation more tightly to favorable natural resource 
management outcomes might improve technical assistance performance gener
ally. 

Source of the Initiative 
No single source of ideas or "trigger mechanisms" is tied to the successes 

observed. Top down, bottom up, policy to field, and field to policy successes can 
be cited. The Prefect of Tahoua's (Niger) ban on cutting green vegetation, and 
exhortation to create half-moon microcatchments for reforestation are examples 
of top-down initiatives which have enjoyed limited technical success. Sene
galese village development associations and private woodlot and orchards are 
examples of bottom up successes. Decrees establishing the Senegalese parks
have protected biodiversity in some cases, while the Malian improved stoves law 
has fanned a popular movement. These are examples of initiatives moving from 
the policy to the field. Establishment of Guesselbodi's forest management 
cooperative, and its exemption from certain forms of taxation provide examples
of p9Opular initiatives impacting national policy. It is the first case of local groups 
in Niger obtaining management rights over natural resources. Joint manage
ment (government/fishers associations) of Niger river fisheries in Niger is 
another example of a popular movement impacting policy. Nonetheless, and 
regardless of the source of the initiative, some sort of external "facilitator",
"culture broker", or technical assistance lobby usually intervenes to motivate 
interested parties to change the status quo in resource management practices. 
The IUCN conflict resolution work in Mali's Inner Delta is an extreme example. 

Conclusions 
This chapter has provided a summary perspective on 70 field interventions. 

The information presented establishes that there is a broad range of successful 
natural resource management activities in the Sahel. They have occurred in the 
context of a rapidly degrading environment, however. Individual battles have 
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been won, but we are losing the war. For these still isolated examples to be 
useful to policy makers and field personnel in developing a more successful 
strategy, we must address the question of what has worked. At one level, the
diversity of the successes we have seen suggests that many things can potentially
work. While appealing in its simplicity, this conclusion is only a half-truth, and 
provides little useful policy guidance. 

The process of extracting useful conclusions from such a diverse set of 
observations is based partially on judgement and partially on analysis. We have 
exercised both in formulating the findings contained in Chapter 5 and the 
recommendations contained in Chapter 6. The findings discuss underlying
trends which should form the basis for future policy. The recommendations 
distill, using our best judgement, the major approaches which meet the criteria 
for defining success set forth in Chapter 2. 

Attributing Success 
The most important conclusion which emerges from our field observations 

is that initiatives have had the greatest impact when they have broadened the 
definition of what constitutes a natural resources management intervention: that
is, when approaches have resolved the problems of the populations involved 
rather than of the "environment" per se. The basic concerns of rural Sahelian 
populations center around achieving at least a stable and, hopefully, improving
standard of living. This in turn has historically depended on the status of the 
principal rural production systems: agriculture, livestock, fishing. Precisely 

ecause environmental degradation now visibly threatens these production
systems, populations have turned to natural resources management to accom
plish two things, both of which directly affect their income: first, to protect the 
soil and water resources on which their production depends (e.g., the full range
of soil and water conservation, soil fertility improvement and related measures)
and second, to provide new opportunities for income (ptole production, or
chards and gardens, firewood and fodder sales, etc.) to compensate for declining
and uncertain yields in customary productive activities. 

Creating opportunities for income generation (by stimulating local mar
kets, providing secure land tenure, rationalizing agricultural or forest products
pricing systems) from natural resource management has been as much a 
successful intervention as the introduction of specific technologies like wind
breaks, Acaciaalbida or contour dikes. Where both technology and opportunity
have been present, we have seen sometimes dramatic responses by smallhold
ers, either on their own initiative or with initial stimulus through the public
sector. In the most successful cases we saw, public and participant objectives 
were often not the same: the stoves prog:am in Mali seeks to save the forests, 
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but women have adopted them to save their time; the Guesselbodi management
schemes aim at reclaiming degraded land and increasing forest productivity, but 
villagers have participated because it provides cash income; farmers have 
planted Eucalyptus because they can earn as much from the sale of poles as 

agriculture, even as projects have unsuccessfully attempted to convince 
them to establish woodlots for production of firewood. 

Defining Objectives 

Attributing success to an intervention also depends upon how objectives 
are defined. The UNSO Acacia albida project in Dosso is a success from the 
standpoint of the objective of planting and protecting acacias. Although 380,000 
trees have been planted or protected in four years, only 10 % of farmers profess
willingness to continue regeneration without the direct payments which the 
project provides. However, it may well be that the only way to get Zarma 
farmers in Dosso to regenerate trees is through direct payment. This interven
tion is replicable in many contexts in the Sahel where the economic and 
ecological crisis is severe. But one would certainly not wish to pursue this 
formula in Senegal, or in the Maggia Valley, for example, where tree planting
has taken off on the strength of other incentives less dependent on external 
support. 

Timeframe 
Attributing success is time frame dependent. The team was surprised to 

find improved mud stoves, a long standing "failure" in Mall, suddenly common
place in 1987. The Maggia windbreaks were not successful in the first six years
and caused a multitude of managerial problems and caused economic hardships 
to displaced herders. But after 10 years, a threshold of success has been 
crossed. After five years, Swiss and PARCE project industrial forest plantations
in Sikasso, Mali and Kafrine, Senegal respectively, failed, but new natiral forest 
management experiments they are conducting may well become models for 
success in these regions. In four years, eucalyptus pole lots become profitable
for Senegalese farmers. If evaluated in terms of their contribution to biodiversi
ty or soils fertility they could be deemed a short-term failure. But they may lay
the economic foundation for more diversified investments in the long run. 
Finally, the IDA forestry project in Damana, Niger has little more than some 
check dams, field and shade trees to show after years of work. However, the 
approach to village territory management being worked out there promises to 
lead over the next several years to the kind of sustainable, replicable resource 
conserving initiatives needed in drought-stricken Filingue arrondissement, 
Niger. 

Many promising inItiatives in the Sahel are simply too new to evaluate. 
CARE-sponsored windbreaks in Koro, Mali based on the Maggia model; village
territory management (amenagement de terroir villageois) in Banamba, Mali; a 
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3 Successful Initiatives 

fish culture project and a diversified horticulture project on the Guiers Lake,
Senegal; planned reintroduction of gazelles at the Djoudj Park, Senegal, and 
many other initiatives fall into this category. 

In general, a minimum ten year time frame is required for natural resource 
management initiatives to mature. The time needed to achieve visible impacts
appears to increase with the novelty of the techniques, competition for re
sources, and inexperience of technical assistance. Time requirements have been
shorter in the presence of market incentives and supportive values, policies and
social structure. A systematic region-wide monitoring effort could collect com
parative data on interventions at different stages of their life cycles in order to
avoid their premature termination or, conversely, unwarranted continuation in 
particular cases. 

The Importance of Process 
The team visited some initiatives which have unclear natural resources

impacts. Well and garden projects are typical. They improve access to water
and they may improve agricultural productivity in the short run. However, the
longer term impacts of gardens on water tables, on water and soils quality, on
land tenure, and on the organization of production remains uncertain. Further
more, in only a few cases were gardens being used to conserve or restore 
biological diversity. On the other hand, wells and gardens may improve the
nutritional status of communities thereby making more human energy available
for other investments in natural resources management. Unfortunately, few, if 
any garden projects had been conceived with this holistic long term end in view.
The Gandiolas project is an exception. The team's assessment of the limited
natural resources management implications of garden projects brings out the
fundamental difference between short-term, productivity improving uses of
natural resources, and long term natural resource management improvement. 

Many projects like garden projects, woodlots, dune stabilization, watershed 
management, torest management projects, and the like, should be conceived of 
as components of a process which both heightens local participation and
contributes to donor expertise in natural resource management. Projects which
sometimes offer little tangible product, but in which processa of mutual
accommodation and adaptation of techniques and extension methods between
implementing agencies and participants is permitted to occur over time, often
seemed to the team to be the most promising (e.g., Bouna Agreement, Maggia
windbreaks, Guesselbodi, Gandiolas, PRECOBA forestry, IDA Forestry -
Damana, Niger Fisheries). Often "doing something right", building sustainable,
incremental change from the ground up, is as important as "doing the right
thing". 

45
 



Using Local Values 
Values play a critical role in sustained success, and are critical to 

replicability. Preventing bush fires among Diola populations in the Basse 
Casamance is merely a question of providing equipment and organizational 
incentives, for these people feel so strongly about their forests that bush fires 
were once virtually unknown. Charcoal cutters have even been run out of the 
town of Oussouye by outraged citizens. Radically different strategies are called 
for among the Senoufo of the Sikasso region for whom burning the bush is an 
ancestral, quasi-religious obligation. Similarly, cooperative woodots or diking 
projects which work vell among Mandinka populations for whom voluntary 
association for public works projects is second nature, are unthinkable among 
the more individualistic Zarma in Niger. 

F Case:Bignona Women's FireControlCommittee 

Natural Resource Management Themes 
Stemming from descriptive material presented in this chapter a series of 

themes or lessons about success emerge. We have, divided them into four sets 
and present them here without further comment. In a summary matrix in the 
Appendix, these themes and the interventins which illustrate them are 
presented in graphic form. An integrated discussion of the most important 
themes emerging from the Team's assessment is presented in Chapter 5, 
"Principal Findings". 
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3 Successful Initiatives 

Themes Emerging From the Sahel Assessment 

Values, Interest, and Knowledge
 
Information transfer must harmonize with local experience and knowledge.
 
There is popular interest in productivity stabilizing and improving NRM activities.
 
Value changes in NRMS springs from rapidly changing environments and economic
 
contexts. 
There is thirst for NRM knowledge generally and information about agricultural
biodiversity specifically. 
Cultural/religious context plays an important role in NRMS. 
Long term success of NRM activities is dependent upon improved conservation educa
tion. 

Conflict Resolution 
Conflict resolution is an important, under-emphasized and under-funded aspect ofNRMS.
 

Resolution of resource tenure issues is critical to NRMS success.
 
NRMS has not found an institutional home in Sahelian government structures.
 
Coordinate program activities with existing governmental activities.
 
Involve farmers in the design implementation, management, and evaluation of the
 
program. 

Human Energy for Natural Capital Formation 
People are substituting their energy for natural capital formation processes. 
Current forms of NRM financial analysis have not captured the dynamics of the rural 
economy (agro-sylvo-pastoral-artLsanal). 

Employ people from the local area for program staff. 
Use technologies that can be taught by one farmer to another. 

Initiatives and Techniques 
Many workable appropriate techniques of NRM exist in the Sahel. 
It is often better to intervene at several levels or in several sectors than at a single level 
or in a single sector.
 
Multiple benefit, risk-mhnimizing interventions produce tangible results.
 
NRMS initiatives can catalyze local organizational development.
 
All other things being equal, choose small-scale, incremental, diversified NRM projects.
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Long-term, adaptive commitment to projects increases chances for success. 

No single factor leads to the success of a given intervention; no single type of intervention 
is sure to succeed.
 
Productivity increasing NRM activities may stabilize rural populations and lead tc
 
investment in more intensive forms of resource use.
 
The human ecology of biodiversity is a critical factor in both sustainable economic
 
development and biodiversity conservation.
 
There is no simple way to coordinate long term natural resource benefits without
 
providing short term benefits to participants.
 

Use adaptable technologies that build on traditional practices to increase the chances of
 
success.
 

Ensure that programs have time horizons which increase proportionally with the novelty
 
of proposed innovations in NRM techniques.
 

Use visuals, demonstrations, and site visits in the extension process.
 

Insist on collective diagnosis, monitoring, and follow up visits by technicians and potential
 
adopters.
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FOURTEEN CASE EXAMPLES
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Summary Matrix of Fourteen Case Examples 

CASE LOCATION 
SCALE 
OF IMPACT TIMEFRAME 

INCOME 
EFFECT SOURCE 

EXTENSION 
INTENSITY 

Operation Haute 
Vallee Check Dams 

Mali 
3rd Region 

Medium Short Moderate 
to High 

External 
Traditional 

Moderate to 
High 

Microcatchments in Enadou-
joum and Check Dams in 
Ourihamija 

Niger 
Tahoua De-
partmcnt 

Various Short Moderate External 
Traditional 

High 

Water Retention Dams and 
Soil Conservation in S*ntet, 
Gambia 

Gambia 
Central River 
District 

Medium Short Moderate to 
High 

External 
Traditional 

Medium to 
High 

Mr. Ka, Private Nurseryman Senegal
Tambacounda 
Region 

Small Medium to 
Long 

Moderate to 
High 

Private, Exter-
nal 

Low to 
Moderate 

The Bouna Agreement Mali 
Inner Delta 

Medium Medium Moderate External, Trad-
tional 

High 

Environmental Education in 
Mali's Fifth Region 

Mali 
Fifth Region 

Medium Medium to 
Long 

Low 
Indirect 

External Low to 
Moderate 

Gandiolas Garden Project Senegal 
Fleuve Region 

Small Short High Private, Exter-
nal 

Low to 
Moderate 

Lamin Seed Muitiplication
Project 

Gambia 
Upper Niumi 

Medium Medium Moderate External, Tradi-
tional 

Moderate 

District 
The Koumpentoum Entente Senegal 

Tambacounda 
Region 

Medium Medium to 
Long 

Variable Mixed Moderate 

Guesselbodi Natural Forest 
Management 

Niger
Niamey Dc-
partment 

Medium Short to Medi-
um 

Moderate to 
High 

External, Pri-
vate 

Moderate to 
High 

Guesselbodi Wood-Cutters 
Cooperative 

Niger
Niamey Dc-
partment 

Small Short to Mcdi-
um 

Moderate to 
High 

Private, Exter-
nal 

Moderate 

Niger River Fisheries Man-
agement 

Niger Medium Long Moderate External, Pri-
vate 

Moderate to 
High 

Bignona Women's Fire Con-
trol Committee 

Senegal 
Bigona Corn-

Small to Medi-
um 

Medium Indirect Private, Exter-
nal 

Low 

mune 
Operation Haute Vallee Ex-
tension System 

Mali 
3rd Region 

Medium to 
Large 

Medium to 
Long 

Indirect 
Moderate to 

External Moderate to 
High 

_ _ _ High 
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Operation Haute Vallee Check Dams 

Basic Information 

Location: The Third Region of Mali. 

Major Characteristics of the Location: Gently accented, forested savannah terrain cross-cut with
seasonal watercourses. Most soils are thin with a high sand and/or lateritic gravel content.
Receives some 800-1G00 mm of rainfall annually. 

Area Affected: Several thousand hectares. 

Special Characteristics; In some places, chec!: dams are already familiar to villagers, having been 
initiated by the White Fathers years ago. 

Traditional Resource Use Pattern: Primarily rainfed agriculture on piedmonts with some natural 
submersion irrigation. 

Nature of the Initiative: Systems of rock and earth dams in a number of areas crossed by shallow 
water courses. 

Description of the Initiative 

Technical Measures Taken: In the village of Fadjibou&ou, 60-70 people organiztd themselves for
17 days to build a 70 m long, two meter high dam in accordance with technical advice from
project staff. Villagers hauled the rock and earth on carts and bicycles. Construction techniques 
are relatively simple and all materials are local. 

Social Organization of the Initiativc The large AID-financed OHV (Operation Haute Vallee)
project has begun developing these dams in response to local demand. Project staff, having
adopted a more interactive extension after some eight years of experience, have sought to usedam development as a point of departure for other natural resources management activities.
Labor is deployed through the traditional tonw or age grade work organization. The work was
directed by a leader of the senior tonw in whom villagers expressed confidence. 

Economic Incentive System: Small dams provide immediate benefits, but additioral dams can be
added as resources and energy permit. Farmers recognize multiple benefits: improved waterlevels in village wells (5-6 meters, up friom 6-9 meters), reduction in water lifting and hauling
outlays; restoration of rice production; more reliable fruit tree production; improved animal 
access to water; increased fish harvests. 

Socioeconomic Data: Benefits are broadly distributed to upstream landholders, women, andleaders. Effects are long lasting with proper maintenance. Demonstration has increased local 
awareness of dams' effectiveness, and reinforced the credibility of OHV extension workers and
technicians. Success with check dams, along with cther projectbenefits such as rural feeder roads, 
encourages farmers to experiment with contour bunds, composting, village wood~ots and other 
project activities. 
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General Discussion of the Initiative: This case illustrates the importance of mixing short and 
long-term benefits in technical interventions, and project responsiveness to local needs. 
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Microcatchments in Enad9ujoum 

and Check Dams in Ourihamija 

Easic Information 

Location: Northern Tahoua department, Niger 

Major characteristics of the Location- 200-250 mm annual rainfall Sandy lowland soils with
lateritic plateau tops, hillsides and alluvial "glacis" which have lost most of their thorny Sahelian 
vegetation. 

Area Affected: Several hundred hectares. 

Special Characteristics of the Case: Over-cultivation and herding during the past 20 years has led
to serious degradation. Most floodplain fields had not flooded for many years because of the
deeply gullied stream bed, and remaining valley bottom fields were threatened by the bare eroding
slopes. 

Nature of the Initiative: Construction of gully check dams and half-moon Microcatchments 

Description of the Initiative 

Technical Measures Taken: Checkdams have caused over two meters of sediments to be
deposited in gullies around Inadougoum in only two years. The streams thus flood the bottom
land fields. Construction of fields of half-moon microcatchments have brought abandoned slopes
back into forest and cereal production in Ourihamija. Astonishing yields for this rainfall zone of
500 kg/ha from the microcatchments are reported. Tree survival rates have been high, nearly 100 
percent.
 

Social Organization of the Initiative: Swissaid began working in the zone over ten years ago;
intensive activity began three years ago. Villagers asked Swissaid for assistance in 1985, when they
were considering abandoning the 011ages. Swissaid piovided hand tools, and technical assistance
in collaboration with the local Rural En&ineering Service. Initially, Food-for-Work was provided
to villagers to encourage them to stay i place during the dry season and to install the new 
infrastructure. 

Economic Incentive System: Checkdams and microcatchnents have provided good harvests ofmillet for the first time in years. 60 families will soon benefit from cutting poles from the
plantations where tree are already two to three meters tall. Swissaid has also helped villagers
form a cooperative to produce wire fencing for which there is a growing demand from local 
reforestation efforts. 
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General Discussion of the Initiative: Villagers were familiar with the soil conservation work of a 
French priest who lived in Ourihamija tor about 20 years, and whose work the Swiss have 
continued. The priest took some farmers to visit similar sites in Agadez department which 
provided impetus to villager participation. This case illustrates how dramatic situations can be 
improved throug long term, labor intensive, incremental technical solutions implemented through
face-to-face extension. Some technical problems with the placement of infrastructure have 
emerged, but there has nonetheless agriculture has experienced a miraculous recovery from a 
desperatc situation. 
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Water Retention Dams 

and Soil Conservation in Sintet, Gambia 

Basic Information 

Location: Sintet Village Area, Central River District, The Gambia. 

Major Charcteristics of the Location: Receives 700-800 mm rainfall annually. Affluents of theGambia River dissect ine zone. Gallery forest remnants and tree savannah vegetation dominates.
Long, relatively cohosive politicz history. 

Area ATf.ecfed: 300 ha of watershed affected by soil erosion, deforestation, and sand andsaltwater intrusion in a 700-800 mm rainfall zone. Forty-five hectares are directly affected. 

Special Cha_, ct'ri5tics of the Case: The Foni Jarrol district has a distinctive agro-ecoloical andgeopolitical ideutitv dating back to the pre-colonial period. The regional leader or Sufo is a veryinfluential individual whose support of the intervention SWMU staff judged crucial to success. 

Traditional Resource Use Patterns: Rice culture, predominantly a women's crop is cultivated on
small plains seasonally flooded by rain and river water. Upland cultivation consists of field crops
of peanuts, millet, sorghum and maize. Animal traction is common. 

Nature of the Initiative: Water retention dams, contour berms, and small ravine check dams have
been key technical interventions. Villagers have been encouraged to organize themselves into a
conservation management unit. 

Description of the Initiative 

Technical Measures Taken: Water retention dams, contour berms, and small ravine check damshave been key technical interventions. "High tech" land surveying procedures used to placeare
conservation structures. Tractors are used only to rip compacted soil and transport rock. 

Social Organization of the Initiative: The six-year old Soil and Water Management Unit, housedin the Ministry of Agriculture, the Gambia, actively publicizes its soil and water conservation
services. It then responds to requests for help by villages to assist them funneled to SWMU fromthe villages through District Agriculture Officers. After reconnaissance of districts requesting
assistance, SWMU staff decides what villages are most in need, and priorities the work to be done.
Village committees organize the physical work, while SWMU provides technical support. 

Economic Incentive System: Villagers who would otherwise have gone on dry season labormigration, now stay around to work on infrastructure. Foed-For-Work inducements have beenavoided because people recognize deleterious environment..al effects of salt intrusion and erosion,
and dramatic yield increases achieved through conservation. Plaques and rewards have also
received from the U.S. Soil Conservation Service. 

Socioeconomic Data: Economic analysis of water retention dams estimates internal rates ofreturn at between 26 and 34 percent. Multiple benefits occur in the first year after installation.They include: increased rice and forage production; increased water availability; reemergence of"lost"plant species; habitat protection; and reduced soil erosion and sand intrusion. 
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General Discussion of the Initiative: The case illustrates how integrated watershed management 
can be achieved through a combination of local organizational development and sound technical 
services, on the basis of resource conserving values. Sintet now provides a model site for other 
village areas who visit. 

57
 



Mr. Ka, Private Nurseryman 

Basic Information 

_"enatio: Tambacounda Region, Senegal 

Major Characteristics of the Location: The region is an extension zone for the peanut basin and
its forests suffering from pressure from human cultivation and drought. Average rainfall hasdecreased to between 600 to 700 mm since the onset of the drought period. Soils are sandy to 
lateritic. 

Area Affected: Several thousands through a combination of private nurseries, natural forest 
management, and plantation production. 

Special Characteristics: Reliance on market incentives to spur sound natural resource manage
ment. 

Traditional Resource Use Practices: Recent practices have focused on extensive peanut produc
tion using capital intensive inputs. 

Nature of the Initiative: 157 private nurseries have been established through the efforts of the 
PARCE project based in Kafrine. 

Description of the Initiative 

Technical Measures Taken: The project finances 50 percent of nursery establishment cu.ts.
Trees are promoted in whatever econiche they can fill. Choice of species is not imposed but theproject provides technical advice to promote appropriate species for particular conditions. 

Social Organization of the Initiative: A network of project trained extension agents teachesvillagers nursery management and forestry extension techniques. The project also provides some
marketing brokerage services to the nurserymen. 

Economic Incentive System: Seedlings cost 15 CFA francs to produce and are sold for 35 CFA
francs. Some local governments have begun buying from the private nurserymen to fulfill their own reforestation goals. Mr. Ka sold at least 2500 seedlings in 1987 to groups outside his village
at 35 FCFA per seedling. Villagers have learned that trees can be economically competitive with 
peanut production. 

Socioeconomic Data: Mr. Ka, the nurseryman met in the village of Thoune, (one of three in thevillage) has established his nursery in a corner of his compound. He has produced 2400 seedlings
in 1986 and 5000 in 1987 respectively. (The total production of the three nurseries in 1987 was
9000 seedlings). Mr. Ka manages the nursery production for his own village on a voluntary basis
but much of the routine work is shared by those villagers that have ordered seedlings. He isrecognized as a leader in promoting tree planting in the area. For his work as a nurseryman and
his leadership qualities, he was decorated by President Abdou Diouf in 1987. 

General Discussion of the Initiative: This case illustrates how a project intervention can provide a
"trigger" for improved resource management. 
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The "Bouna Agreement" 

Basic Information 

Location: Mali's Inner Delta Region. 

Major Characteristics of the Locaticn: One of the few inland deltas in Africa. Rainfall averages
200-400 mm. Populations of animals, plants, and people are seasonally dense. Highly diverse 
ecosystem and economy traditionally. 

Area Affected: Several hundred square kilometers on the Niger River. 
Traditional Resource Use Practices: Complex, overlapin1 o I• _ x, ping systems of herding, fishing agricul 
ture, and hunting. The rules that prevented overuse of forsis and range have become clouded by
rapid historical and climatic change. 

Nature of the Initiative: Through several years of negotiation, employing conflict resolution
techniques, the interested parties have signed an ag,eement on common resource use. 

Description of the Initiative 

Technical Measures Taken: The Bouna Agreement will create a new series of common propertylaws to replace the current contradictory mix of local village lineage claims, rules promulgated by
the Fulani Dina in the nineteenth century, French colonial law, and more recent national common 
property access rules. 

Social Organization of the Initiative: In essence, IUCN is helping goat herders, fishers, local
traditional authorities, and national authorities who use a series of small, seasonally flooded
forests in the Inner Delta of the Niger. The agreement: 1) vests rights of forest ownership to
local villages; 2) places power of local management into the hands of the dioros and village chiefs
who are the managers historically; 3) formalizes fishing rights that already exist; 4) enforces a no
cutting policy of trees for enclosures or browse; 5) forbids harvesting of heron nestlings for two 
years; 6) restricts entry of goat herds (destructive overgrazing of the bourgou grass and trees);
and 7) obtains backing for the agreement from the appropriate administrative entities of the
Malian government. 

Economic Incentive System: The interested parties have been shown that through proper
management bird guano will increase algal growth and fish production for fisherfolk; goat herders
will be assured better forage and assured access to the bourgou grass in exchange for ceasing tocut Acacia tortillis, (var. kirkii) branches for enclosures and forage; farmers will have more
reliable flocks of storks to help with locust control; the Mali government will fulfill its RAMSAR 
agreements to protect wetlands. Finally, local control will be more effective because of constantmonitoring by the controllers. In January 1988, this multi-dimensional agreement still needed
approval of local administrators and the Forestry Service to become fully binding. 

Socioeconomic Data: The total cost of this initiative, the related Walia publication, and other
Inner Delta projects is only $712,000 spread over four years. 
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General Discussion of the Initiative: The "Bouna Agreement" exemplifies a non-technological
intervention to improve common property management, including biodiversity, through conflict 
resolution. It also shows how a disinterested NGO can serve as a neutral facilitator in a 
negotiation process. This approach to common property management is unique in the Sahel. 
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Environmental Education in Mali's Fifth Region 

Basic Information 

Location: Mali's Fifth Region. 

Major Characteristics of the Location: Walia's headcjarters are in Mopti. The Fifth region hasthe most complex ecology in Mali because of the sea..nal flooding of the Niger River into a series 
of vast plains and lakes. Over nine ethnic and/or:, linguistic groups share the area practicing
distinctive economies and exploiting discrete econic4es historically. In a context of environmental
deterioration and economic crisis, wildlife and has decreasediafitats diversity catastrophically
through over-exploitatiop, open access rules, and/ei unenforceable limited access rules. 

Area Affected: Some 78,000 square kilometers. 

Special Characteristics of the Initiative: Wafi$. aims to teach improved resources management,reconciling long-term and short-term gains, a ell as harmonizing rural development goals with 
conservation. 

Nature of the Initiative: Walia is a mimeogrphed, illustrated magazine distributed to 25 schools 
in the F:fth region of Mali. 

Descriptlln of the Initiative 

Technical 'easures Taken: IUCN, C ntre Canadien d'Etudes et de Cooperation (CECI),
CARE-Mali, and the regional branch ,(f the Forest Service cosponsor the magazine. Walia is
published three times yearly. IUCN mi Aeographs and delivers the magazine to the schools since
the postal system is unreliable. Its art cles cover geography, wildlife, Malian environmental and
health concerns, traditional stories, ec ogy, and natural resources issues. 

Social Organization of the Ilitiative- Individual issues are passed around so that the 4000 copies
produced for each issue and destine,[for a school age target group art most probably read by over
10,000 Malians. In fact, its popular/ty is so great that Walia is now read throughout Mali. Each
issue is followed up by two day teariing visits to each school by the head of the IUCN project and
her Malian counterpart/translator Each round of visits takes three months to complete. 

Socioeconomic Data: IUCN spery.1s $40,000 annually on the project. 

General Discussion of the Initiive: Walia has brought natural resources issues to the fore in the
Delta region. Children often tik to their parents about ecological change. Teachers incorporate
Wa/ia into their curricula. Cntests, games and projects based on the Walia material raise
consciousness about natural rksources matters. Similar efforts have been critical to the improved
climate for preserving biodivft'sity in East Africa. 
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Gandiolas Garden Project
 

Basic Information
 

Location: Fleuve Region, Senegal 

Major Characteristics of the Location: In this area of Senegal1 soils are loamy sands with !ow 
organic matter. The water table is shallow. Average annual rainfall is only 300 mm, marginal for 
rafed millet production. 

Area Affected: One hectare directly affected. 

Special Characteristics of the Case: Diminished rainfall has resulted in the loss of many useful 
plant and tree species and isolation of remaining individuals. 

Description of the Initiative 

Technical Measures Taken: Small gardens of perennial shrubs and trees are planted on a one 
hectare plot. There are no special criteria of selection other than expressed need. The Canadian 
Volunteer travels around Senegal to frind preferred seeds. Species chosen include those useful for 
medicinal, cosmetic, food, and condiment purposes. 

Social Organization of the Initiative: A forestry Agent works directly in training and extension 
with a Canadian Volunteer and women's groups in 25 villages to establish horticultural priorities.
The women's group of Leona (53 members) established, and now maintains the garden. 
Subgroups perform different tasks particularly watering during the dry season, and intercropping 
with cowpeas during the rainy season. 

Economic Incentive System: The project provides no direct economic incentive. Villagers 
participate because they recognize the benefits of the plants grown. For example, reestablishment 
of medicinal plants may lower expenditures for medicine. In addition, species loss has been 
accompanied by a loss of first hand ethno-botanical knowledge among the younger generation of 
women. The project helps redress this problem. 

Socioeconomic Data: The project has benefited from the energetic seed research of the Canadian 
Volunteer and the programmatic flexibility of Mr. Faye, the local forestry agent. Against the 
wishes of his superiors he changed the direction of the initiative from a conventional fuelwood 
project to its current form. In addition, species loss has been accompanied by a loss of first hand 
ethno-botanical knowledge among the younger generation of women. The project helps redress 
this problem. 

General Discussibn of the Initiative: On a small scale, activities of the Canadian-sponsored, 
Gandiolas garden project in the village of Leona, Louga, Fleuve Region, Senegal is anotlaer 
example of successful wedding of biodiversity and productivity sustaining or increasing concerns. 
This intervention contributes to floral diversity and is based on the simple idea of a project
meeting local needs through local participation. 
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F Lamin Seed Multiplication Project
 

Basic Information 

Location: Lamin Village Area, Upper Niumi District, The Gambia, 

Major Characteristics of the Location: Rainfall varies between 600 and 800 mm. Soils are
diverse with slightly evolved sandy upland soils, and low lying colluviums and reclaimed swampy
soils subject to acidification and salinisation along the bolongs under drought conditions. 
Populations densities are high but stabilized through southerly outmigration. 

Nature of the Initiative: A program to introduce a short cycle rice variety into Lamin Village
Area. 

Description of the Initiative 

Technical Measures Taken: A new 90-day Pekin variety helps restore rice cultivation in 
drought-affected lowlands areas, and expand production into upland fields. The USAID-financed 
GARD project provides certified seed. 

Social Organization of the Initiative: Save the Children Fund (SCF) staff have brought a number
of individuals and organizations together in this program. The GARD project operates a
demonstration plot near the village of Baklndig. Members of Lamin's women's group visited this 
plot and chose Peking and other varieties of interest to test in their own fields. SCF monitors
fertilizer and pesticide use. The Grasshopper Control Unit in Lamin provides the pesticide. SCF
purchases some seed for distribution in other villages and a small amount is sent to the Sapu
Research Station for testing. 

At the beginning of the rainy season, the community development agent visits Lamin and tells 
people when to plant. The village development committee sets the day for communal sowing.
The agent also provides villagers information on cultivation practices. He tells villagers when to 
weed as well. The agent is well-liked and trusted. Villagers have even renamed Peking variety
rice after him (Danjomano). An agricultural extension agent provides pesticides and sprays twice 
a year against blister beetle. The women's group grows the seed under contract to SCF in order 
to have the seed certified for distribution. They provide the bulk of the field labor. 

Economic Incentive System: SCF guaranteed the 1985 crop and has subsidized fertilizer and seed°supplie for six villages for two years. The Lamin group so d 16 bags of rice on the open market in
1986 and received 2000 Delasis (approximately $250). This was turned over to the treasurer of the
village development committee (VDC). This money has been banked and is available for 
community uses. SCF also purchases rice from individual- at a price deter- mined by the village 
up to a maximum of 10 to 20 kilos per viilage. SCF is helping Lamin to become registered with the
Sapu center as a multiplication center for the Peking variety. This entails a transfer of new
technical and administrative knowledge. Finally, SCF has provided materials for a storage
building, while the VDC provides the labor. 

Socioeconomic Data: The new rice variety grows well under prevailing technical conditions, tastes
good, and matures in less than three months. Women are well aware that monocropping Peking
makes them vulnerable to disease and are actively experimenting with new varieties to renew 
biological diversity. Men are beginning to grow rice in the more upland fields and will start using
this variety a way to expand crop lands. 
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General Discussion of the Initiative: The people of Lamin have accepted the reality of a 
p rmanent change in rainfall conditions. They are eager to adjust to these conditions. This case 
illustrates how biodiversity and productivity increasing goals can be integrated. 
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The Koumpentoum Entente 

Basic Information 

Location: Koumpentoum Arrondissement, Tambacounda Region, Senegal 

Major Characteristics of the Location: Historically in an 1000 mm rainfall zone, the sixteen year
rainfall average since 1968 has been only 700 mm. Diam Diam is located on gravely soils
overlying sandstones in which ferruginous crusts are to be found. Lightly evolved sandy soils occur. All are erosion prone. Diam Diam is located just south of a foret classe in which a
degraded natural forest occurs. Over use for charcoal, construction, and tools provoked the lossof Cordyliapinnata; climatic degradation accounts for disappearance of other species. The water
table has fallen to 55 m causing the drying of some wells. 

Area Affected: Several hundreds scattcred over the arrondissement The total membership of the 
Association is 1,240, roughly ten percent of member village populations. 

Special Characteristics of the Initiative: The Koumpentoum "Entente" was founded in 1974 inthe aftermath of the first wave of modern Sahelian drought by an exceptional group of concerned
local villagers to do something about their environment. Participation is voluntary; some activi
ties are self-financed. The association has received support from at least half a dozen NGOs and
other donors, but for 10 years has received consistent backing froam Catholic Relief Services. 

Traditional Resource Use Practices: The land is currently used for mechanized cultivation of
millet, sorghum, and peanuts. Under higher rainfall conditions, cotton was also grown. 

Nature of the Initiative: Community-initiated, integrated rural development project. 

Description of the Initiative 

Technical Measures Taken: The village of Diam Diam has undertaken a series of natural resource 
management initiatives. In 1981, the village set aside 250 ha of village land for reforestation
activities. Seven hectares of fenced plantations for Eucalyptus, Australian acacias, and localspecies have been planted. Five additional hectares of land are fenced for a future village orchard.
A twenty-five acres woodlot and windbreaks have been planted by the Coordinator of the Entente 
as demonstrations. Both the youth goup and the women's group have planted 50 acres ofEucalyptus. The village nurseryman has gathered seeds in a more southern to begin tozone 
regenerate lost or scarce native tree species. In addition, six hectares of fields per year are
fertilized through a planned, staggered program of animal stabling of collectively managed, but 
individually owned herds. 

Socioeconomic Data: In addition to the natural resources initiatives, the village of Diam Diam has
built a collective granary, a cooperative store, a small. unstaffed, health clinic, a warehouse, and is
stocking bricks to build a mosque. The Entente purchased a millet thresaer for the village of
Diam Diam, and the village association itself purchased a millet mill. A clever scheme by which
co-owned goats and cattle are used to create the nucleus of individual herds is also underway. The
subcommittee expects to receive new technical assistance to launch an improved stove production 
program in the village again. 
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Funding was originallygenerated from collective ficlds and this mechanism is still used. Both the 
Entente committee an[ village subcommittees stock cooperative granaries, "in kind cash boxes", 
in Diam Diam. Recently the Entente has instituted a compulsory cooperative savings scheme. 
Every year each male member must contribute 10,000 CFA and each woman member 2,500 CFA 
to the fund. The Entente has over 1000 members and membership grows yearly. 

Social Organization of the Initiative: The small nucleus of the organization received help and 
encouragement from a famous Senegalese extension worker named Mahamadou Cissoko. After 
ten years of experience, virtually every activity is planned by the villagers themselves before 
seeking outside financing. The initiative bears similarities to the AJAC project in the Casamance 
region. A formal, representative umbrella organization embraces numerous village level projects 
and sub-projects organized by voluntary interest groups. Each Entente project has a responsible 
person in charge. Each project is overseen by a subcommittee. Each project searches for separate
technical and financial assistance, if needed, either from an NGO or a government service. 
Committee-wide decisions for the use of committee resources are taken by an executive 
committee composed of officers and delegates from the subcommittees. 

Economic Incentive System: Diverse incentives exist within Entente projects. For example, from 
the proceeds of collective fields, threshers and mills have been purchased which diminish 
women's labor bottlenecks. Buying at the well-stocked,local cooperative store reduces individual 
customer travel time. Store manager(s) receive an annual percentage based indemnity. Polewood 
has been sold from the Bamba Thialene village's woodlot. Sales are expected to be made from 
Dian Diam village woodlot soon. Although prices are low, 200-300 CFA per pole, income from 
the seven hectares plot will be significant. Livestock multiplication projects provide both immedi
ate benefits (milk), medium term benefits in the case of cattle (manure), and long term benefits 
(integrated agro-pastoralism) to participants. 

General Discussion of the Initiative: Sources of aid are diverse. Catholic Relief Services provided 
fencing and inputs for the forestry component in the form of grants. A Peace Corps volunteer 
gave forestry technical assistance for two years. NGOs finance most capital costs, but traditional 
labor group structures are mobilized for collective work, and fines (double the initial outlay) are 
imposed on persistently delinquent participants. 

Among the most interesting things about this intervention are its basis in an analysis of natural 
resource deterioration, and the determination of villagers to do something about it. Continued 
flexibility and adaptation to the needs and requirements of participants, and integration of 
activities into village life are its hallmarks. Natural resource management is not an isolated 
activity in Koumpentoum. 
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The Guesselbodi Natural Forest Management Experiment 

Basic Information 

Location: The Guesselbodi natural forest 30 kms east of Niamey, Niger. 

Major Characteristics of the Initiative: Zone receives 400-600 mm of annual rainfall. Barren,
crusted lateritic surfaces subject to sheet and gully erosion with aeolian deposits in low lying areas.
Fifty percent of the forest's vegetative cover has been lost since 1950. 

Area Affected: Five thousand hectares. 

Special Characteristics of the Initiative: Labor intensive reclamation and regeneration tech
niques have been used to revitalize a severely degraded natural forest, and the project has
negotiated the relative independence of a local woodcutters' cooperative from the forest service. 

Traditional Resource Use Patterns: Conflict ridden pattern of opportunistic resource use by local
populations, coupled with efforts at resource preservation and repression of unauthorized use by
the Forest Service. 

Nature of the Initiative: Creation of a multi-resource, multipurpose management system for the 
forest that is cost-effective and that relies on popular participation. 

Description of the Initiative 

Technical Measures Taken: Division of the forest into management parcels. Project focused on 
an intensive soil restoration program including contour walls, mulching with branches and twigs,
earthen water catchments, mechanized erosion control, and cutting of mature, natural stands of 
Combretum to promote regrowth. Agroforestry on agricultural land, plantations within reclaimed 
areas, and natural range management for regeneratioa complete the inventor) of activities. Use
of natural regeneration and direct seeding may greatly reduce reforestation costs in Sahefian 
forests. 

Economic Incentive System: The immediate, significant benefit identified by the villagers is the 
employment of local people to carry out defined by the work plan. The publictasks works
reclamation program continues to evolve. The farmers appreciate the employment which obviates 
the need for dry season labor migration. The project director appreciates the patronage
possibilities. But the hi,h price of firewood in Niamey makes it possible for the forest to become
cost-effective on a sustained yield basis. Forest guards realize a cash income of 40,000 CFA per
month. The forest service has gained 600,000 CFA francs from cutting permits for its forestry
fund. 

Socioeconomic Data: Early in the project, with forest service permission a 40 ha parcel of bottom
land within the forest was divided up into twelve cultivation units for local farmers who had long
claimed the land. The farmers only responsibility was to protect windbreaks. This transfer of
immediate benefits demonstrated that the project was serious about its claims to want to 'hclp"
local farmers. This benefit transfer paved the way for acceptance of management strategies with
longer term payoffs. Individuals have realized increased cash incomes from wood-cutting; new 
cutters continue to take out permits. Thus, there is a spread of substantial benefits over a number 
of different interest groups. Increased fodder production in protected areas, and agricultural
activity in formerly off limits has also been realized. 
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General Discussion of the Initiative: Policy reform has come about as a result of 10 years of 
intensive negotiation between the project, local farmers, the Forest Service and the national 
administration. Current plans call for extension of this model to several other donor-managed 
sites. But many questions remain. Would the program be as successful with technical assistance 
only 50 percent as efficient? Without the dry season public works opportunities, would farmers 
be equally enthusiastic? Could a program of harvesting natural stands serve as an equal 
inducement in other contexts? Without technical and political support, woldd woodcutters be able 
to successfully organize and maintain control over their resources? 
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The Guesselbodi Wood-Cutters Cooperative 

Basic Information 

Location: The Guesselbodi natural forest 30 kms east of Niamey, Niger. 

Major Characteristics of the Initiative: Zone receives 400-600 of annual rainfall.mm Barren,crusted lateritic surfaces subject to sheet and gully erosion. Fifty percent of the forest's vegetative 
cover has been lost since 1950. 

Area Affected: Five thousand. 

Special Characteristics of the Initiative: Labor intensive reclamation and regeneration tech
tuques have been used to revitalize a severely degraded natural forest, and the project has
negotiated the independence of the woodcutters cooperative from the forest service. CLUSA has 
overcome formidable cultural and administrative obstacles to establish the local cooperative 
among Zarma farmers. 

Traditional Resource Use Patterns: Conflict ridden pattern of opportunistic use by local
populations coupled with efforts at resource preservation and repression of unauthorized use by
the Forest Service. 

Nature of the Initiative: The USAID-funded Forestry and Land Use Project (FLUP), with help
from CLUSA (The Cooperative League of the USA), encouraged seven villagers to form a 
woodcutters, forest management cooperative. 

Description of the Initiative 

Technical Measures Taken: A program of selective cutting reflecting stand density, topography
and site susceptibility to erosion is worked out by technicians. Selective cuts of three target
Combretum species within stands are based on minimum stem diameter. Wood-cutters harvest
the trees. A locally staffed sales lot adjacent to the main national highway has been set up. 

Economic Incentive System: The woodcutters' cooperative makes money in many ways. It profits
from sales of permits and wood to transporters at its roadside woodlot. In 1987, the cooperative
realized its first collective dividend of 200,000 CFA francs from forestry and other permits. The
Forest Service shares in the profits which are contributed to its natural forestry management fund.
Profit-sharing partially compensates the Service for the loss of lucrative fines previously imposed
in the forest for illegal cutting. Transporters buy from the cooperative because the wood is cheap
and because receipts obtained from the woodlot resolve their tax requirements. Mounted guards
impound animals that enter protected parcels and owners are fined. 

The improved management techniques introduced into this severely degraded forest provide long
term increases in foresi and fodder productivity. Strict control of pasture plots along withreplanting of forage species has allowed the cooperative to increase its income from cut fodder.The cooperative rotates grazing on the five 1000 ?a forest blocks, and may fine violators. 

Social Organization of the Initiative: Extraordinary, intensive extension efforts begun in 1983
provide a vital feedback link and a mechanism to transfer responsibility to the forest cooperative.
Participants in the cooperative must participate in the natural forestry management techniques 
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perfected by the FLUP project. In return, only local woodcutters may buy cutting permits (1000 
CFA francs per renewable permit) from the cooperative. These renewable permits allows them 
to cut and sell natural timber to the cooperative at the roadside woodlot. 

Socioeconomic Data: The cooperative has used forest resources as collateral for loans to buy 
carts for transport. Woodcutters may buy permits, cut and sell their wood to the cooperative and 
pocket the cash immediately. Or, they may buy wood back from the cooperative, transport it with 
their carts to market themselves and resell it there at a profit. Armed with the requisite papers,
they need fear no repression from the Forest Service. 

General Discussion of the Initiative: The Nigerien government decision to allow a wood cutters 
cooperative to form around the Guessselbodi forest is one of the most successful policy reforms 
encountered. Wood marketing appears well-organized, but the persistent pressure of the expatri
ates to sustain and improve the program in the interests of ieplication is evident. 
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F7 Nger River Fisheries Management 

Basic Information 

Location: Insular villages along the Niger River in the Niger Republic 

Major Characteristics of the Location: Annual capture of 4500 metric tons in 1960 declined to
only 900 metric tons in 1985 due to lower annual river flows, less variety in seasonal flows, and the 
exploitation of the river basin floodplains for irrigated rice culture. Over the same period, daily
catch per fisher has dropped from 13 kgs to 3.3 kgs. Some species have virtually disappeared. In
the southern zone shared by Benin and Niger, where over 80 percent of the capture is immature.
Furthermore, lack of organic matter, limited sources of feed, periodic drought and competition
with other activities for water resources limits future aquaculture development. However,
research resalts from the UNDP and U.S.A.I.D. financed FAQ Niger Fisheries Development
Project suggest that proper resource management can double riverine production within three to 
five years to 2000 metric tons annually. 

Area Affected: Five hundred kilometers of the Niger River. 

Special Characteristics of the Case: The policies of Niger's "Development Society", created in
1979, are vased on revitalization of local authority and popular participation. The "Development
Society" is responsible for regional and sectoral development. The FAO-sponsored Fisheries
Development Project exploited this policy opportunity in order to start forging a new relationship
between the Niger Fisheries Direction and fishing communities. 

Traditional Resource Use Patterns: Ethnic specialization in fishing utilizing a range of seasonally
varied techniques. Management and control of fisheries in the hands of hereditary quasi-ritual 
authorities. 

Nature of the Initiative: Development of new fisheries resource management plans within the 
framework of an infrastructural development project. 

Description of the Initiative 

Technical Measures Taken: Proposals for a fisheries management plan are the fruit of two years
of frequent debate between FAQ project staff, Niger Fisheries Direction personnel, and the
fishers. Management proposals include legal measures to be institutionalized nationally and local 
measures identified by the associations. Legal measures prohibit specific &ear and restrict 
seasonal uses of certain areas and species. Local measures cover implementation and monitoring, limiting "stranger" fishers participation, education of fishers for an ecologically sound catch,
and the identification of fish sanctuaries reserved for growth and reproduction. 

Economic Incentive System: Plans were designed for gradual implementation in order to 
minimize further disruption of the local economy. Plans aim to stabilize resource base. 

Social Organization of the Initiative: In 1985, fishers started creating their own professional
associations in consultation with project staff. They selected senior leaders, balancing regional,
ethnic and "national" representation. Senior officers in each community are also the successors to
ancient, still-respected traditional senior offices for each regional fishery. 
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General Discussion of the Initiative: Another example of policy reform leading to improved 
resource management is provided by fisherman's associations in Niger River fisheries in Niger.
Further progress and institutionalization of reforms depends upon the fruit of further dialogue to 
be carried out under a planned second project phase. 

72
 



FThe Bignona, Senegal Women's Fire Control Committee 

Basic Information 

Location: Commune of Bignona, Senegal 

Major Characteristics of the Location: On the plateaux, are well drained slightly ferralitic soils,
while others include leached tropical ferruginous soils, and weakly evolved aeolian or alluvial 
soils. Of note in the environs of Bignona is a complex mosaic of vegetation types: primary forest,
clear humid forest, open woody savannah, and bushy secondary savannah. The remaining 
mangrove swamp vegetation is in regression. Rainfall in this zone historically varied between
1,000 and 1,400 mm annually. Since 1969, rainfall has averaged considerably lower. 

Bignona lies within the old Mandinka division of Foni, but the population is virtually entirely
Dioula. 

Area Affected: Determining the area affected is difficult, since this is primarily an intervention 
with didactic implications. A small plot has been reforested, and the women plan to install a 
collective orchard. However, an undetermined number of hectares have been protected from 
burning thanks to great vigilance of the population. 

Traditional Land Use Practices: The upland areas are devoted to the cultivation of peanuts,
millet and sorghum. with the fallows tendinF toward the open tree or bush savannah. The clear
humid forest is tbt zone of oil palm and irrigated rice production. Uncontrolled grazing of cattle 
is practiced in :hc dry season. With groundnut cultivation, mechanization has become more
significant. Controlled early burning was a traditional part of the their land use practices as was 
strict protection of numerous sacred groves. 

Special Characteristics of the Case: Created by the Departmental Service of Eaux et Forets, it
responds to the concerns of women in several wards of Bignona. The idea to form the group 
sprung from publicity given to the problem of desertification in Senegal, the women's own
recognition of the seriousness of the problem, and President Diouf's call for a national program to 
fight against desertification. 

Nature of the Initiative: The Bignona, Senegal women's fire control committee is an unpaid
Froup of volunteers with didactic and lobbying goals dedicated to preservation of the remaining
lorest. 

Description of the Initiative 

Technical Measures Taken: The committee has planted a communal woodlot in Bip.ona. They
have been instrumental in extinguishing fires withit, the commune of Bignona which has both 
overgrown open spaces, and thatched huts susceptible to fire. The group receives seeds, plants,
technical advice, and sometimes food aid from the Forest Service. It receives financial support to
conduct consciousness raising sessions, small tools for fire-fighting, and occasional grants in kind
from the Canadian Fire Protection Project (PPPFC), based in Ziguinchor. 

Social Organization of the Initiative: The women emphasize that technical success is largely a 
matter of organization. The group consists of 47 core members who have maintained their 
interest in the face of limited resources. The committee has an executive committee, and two 
sections based in two village wards. Over the past three years, the difficulty of work and the 
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constraints of space and material have discouraged many participants, but now those who are left 
have decided to go forward. The women organize themselves. Small jobs such as watering are 
handled by ward !evel or smaller sub-groups of women. Bigger jobs such as bush clearing were 
carried out by the effort of the full group or by young men who have been induced to help them. 
Fire control mobilizes the entire group, some of whom draw water, other apply water, others still 
use rakes and beaters to control the flames. Over a three year period, the committee has also 
organized extensive consciousness raising sessions with women in many rural communities during
the annual "Women's Fortnight" (Quinzaine de la Femme). Concerned about the attitude of the 
young towards the environment, the women have asked the directors of the town's schools to 
integrate environmental concerns into their curricula. 

Economic Incentive System: At this point, incentives are primarily moral and socio-political in 
nature. The committee receives support from the .dministration and enjoys the respect of the 
people. In addition, the women are inspired by deeply held cultural beliefs in which the forest is a 
key symbol of bounty. (A sign read, "La foret, notre mere nourriciere"). Women quite correctly
stated that their most distant ancestors recognized that the great trees were instrumental in 
maintaining soil humidity, promoting infiltration, and protzcting the land from dessicating
northerly winds. 

Currently, the women volunteer their time. However they look forward to economic benefits from 
their woodlot and from a planned orchard. The women say they would like to be trained in 
nursery management techniques. They have already asked the prefect for four hectares in town 
on which to plant trees; and they have already begun to diversify their tree planting efforts. 

General Discussion of the Initiative: Values can play a leading role in mobilizing populations for 
sound natural resource management, although successful interventions require that new knowl
edge and inputs be wedded to core values. The Women's Fire Brigade Committee of Bignona 
Senegal, located in an area of drought devastated Guinea Forest, provides an example of the 
leading role of values. 

The main constraints faced by these women seem to be have to do with the contradictory goals of 
their supposed "encadreurs," the Canadian fire control project, which is uninterested in reforesta
tion. Similarly the administration, and Forest Service officials seem mainly interested in the 
propaganda value of the Women's committee rather than addressin& the women's goals. The 
women are frustrated by the lack of fundin& and would like to obtain help from an NGO or 
U.S.A.I.D.'s small enterprise development project for start-up capital. 
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Operation Haute Vallee Extension System 

Basic Information 

Location: The Third Region of Mali. 

Major Chiracteristics of the Location: Gently accented, forested savannah terrain cross-cut with 
seasonal watercourses. Most soils are thin with a high sand and/or lateritic gravel content. 
Receives some 800-1000 mm of rainfall annually. 

Area Affected: Several thousand,. 

Nature of the Initiative: In recent years, the OHV project in Mali's Third Region has successfully
conducted grass roots training. 

Description of the Initiative 

Technical Measures Taken: Training occurs at three levels. Professional training of trainers (field
a~ents) takes place at the Polytechnical Institute at Katibougou. The second level of training is 
directed at villagers. The project offers training in several forms. First, there is mass contact 
through the media. Second, intensive, small group training in a particular extension theme takes
place. Vilogers are trained by an agent in a set of techniques and training is timed to coincide 
with the appropriate moment for application. Finally, individual contacts between extension 
agents ad farmers and village demonstration or model site plots are organized. Several technical 
"how to" course modules have been developed in response to observed needs. 

Course modules include: soil conservation techniques -- small dikes, microcatchments, dams, 
contour planting, etc.; preparation and use of animal and other organic matter as fertilizer
(compost pits and compost stables); planting density for crops; use of chemical fertilizers;
alternative crop varieties and improved seeds; chemical pest control; improved adobe wood 
stoves; seed production and improved seed use; seed preservation and crop conservation. All of
these courses have been taught m the field, and according to OHV representatives the spread
effects have been substantial. 

Social Organization of the Initiative: OHV staff then constantly monitor field agents to detect 
any insufficiencies in this training and to correct them. Training is especially effective when linkedto development of organized village associations (tonw villageols). In small group training, six to 
fifteen village volunteers are recruited on the basis of their interest in a particular extension 
theme. Gnce perfected, village groups (tonw) apply the techniques in the' field, and, if results are 
favorable, other villagers are likely to follow their lead. 

Economic Incentive System: Dramatic differences in cotton yields between fields where the 
extended techniques were applied and ordinary fields have been observed by farmers. Savings of 
time and energy, and increased safety of improved stoves were mentioned by farmers. 

General Discussion of the Initiative: Discussions with farmers allowed the team to see concrete
results of training acivities: dams, compost pits, inproved stoves, and the like. Recognition of 
the importance of grassroots training is a major hurdle for many donor-funded initiatives and is 
the major success of tLz OHV program. Follow through is often neglected even in well-inten
tioned training programs. In the OHV area extension im pacts are limited, and farmers are still 
suspicious of technician's honesty and diligence in processing credit and cotton marketing. On the 
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other hand, technicians often overestimate farmers' basic knowledge of inputs and markets, even 
as they underestimate their sophistication in evaluating technical proposals. By contrast, logistical
problems associated with training and extension are more easily resolved. 

76
 



CHAPTER 4 
THE FINANCIAL VIABILITY OF SUCCESSFUL 

INITIATIVES 
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4 Financial Viability
 

Introduction 
This chapter summarizes the results of the financial analysis of twelve 

separate or combinations of natural resource management interventions. Only
the basic elements of the approach and the results of the analyses are presented
here. A compiete discussion of the assumptions, methodology and issues is
contained in the Financial Annex (Volume II) of this report. 

The Problem
 
The problems with which this chapter is concerned are:
 

o Does it make financialsense for the farmer to undertake the land improvement
investments necessary to increase crop yields? What would induce him to
forego alternative uses of his time during the off-season, or tc increase his
workload during the peak season, in order, for example, to build contour 
ridges in his fields? 

o 	 What should the appropriaterole of the donor be? Faced with the severity ef 
desertification and i'esource degradation, it is clear that donors have ample
opportunity to play a major role in helping smaliholders make rational 
resource management decisions and in te implementation of those
decisions. What is the appropriate level to which donors (and the public
sector in general) should share the costs of natural resource investments 
with participant farmers? 

Initiatives Analyzed 
Six major intervention types, summarized in Table 4.1, are analyzed. They

cover the three principal types of technical interventions the team observed: soil
and water conservation, soil fertility improvement and agroforestry. 
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Table 4.1
 
Interventions Analyzed
 

Windbreaks 
Acacia albida 
Live fences
 
Agricultural chemicals
 
Organic fertilizer and compost
 
Contour ridges
 

These interventions are analyzed both separately and in combination to test 
which management packages appear to be the most financially attractive. In 
tvtal, 12 cases were treated, the results of which are presented in later sections of 
tnis chapter. 

Methodology 
A key premise underl.es the approach to the financial analysis: that an 

initiative is financially successful if it provides sufficient incentive for farmers to 
continue implementation after "project" or other outside inputs have ended, and 
if it creates a demonstration effect which motivates other farmers to adopt the 
same techniques. Any approachcan be financially attractiveto farmers if they are 
paid to do it. For measures which have strong favorable impact on the 
environment but which do not offer sufficient financial reward by themselves, 
government may want to share costs and risks with farmers by making such 
payments. This chapter, and The Financial Annex, however, seek to discover 
which measures are financially attractive on their own terms. 

The use of straight forward benefit-cost analysis assumes the availability of 
sufficient and reliable data. For small farmer initiatives, such data rarely exist, 
especially on the benefits side. For costs, we use the best available estimates of 
the inputs known to be required for the investment (labor time, seedlings,
fertilizer, etc.). For benefits, the methodology uses a two-part approach, as 
shown below. A generic modeling framework has been developed, to allow each 
intervention to be analyzed separately or in combination with each other. 

If the benefits (increases in crops yields) are not known, the results are 
expressed in terms of the minimum crop yield increases the farmer must obtain 
in order to recover his investment cost, based on the estirn ..ed value of his time. 
The framework allows comparison of estimates of the value of farmers' time 
during the off-season and during peak planting periods. 

In cases where more quantitative information is available on benefits, or 
where benefits can reasonably be estimated, the results are expressed in terms of 
net present values (NPVs). 
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4 Financial Viability 

In this chapter, the results of the financial analyses are summarized for the
general audience. Readers interested in the analytical details including method
ology, assumptions on discount rates, crops, yields and prices, impacts of
interventions on yield increases over time, timing and mixing of interventions, 
crop sequencing and associations and valuation of labor time in both peak and 
off-peak periods, should read Volume III. 

Base Case Assumptions 

Crop Yields With and Without Interventions 
Without interventions, crop yields are assumed to decline over time from

the multiple effects of erosion, nutrients lost and other degradation. Crop yields 
may decline at slower rates, remain constant, or even increase as different 
resource management interventions are applied, however. Two issues require
particular attention: 

Time to first impact: Contour ridges and chemical and organic fertilizers
will help increase yields within the first season of application. Live fences,
windb eaks, and, in particulpr, Acacia albida,will take several years to have 
an impact. 

Duration of impact: By and large, soil and water conservation measures 
(contour dikes) will not result in sustained increases in yield, eventually
being constrained by the avalaoble nutrients in the soil. Soil fertility
improvement measures like Acacia albida, on the other hand, improve soil 
quality over the long run. 

The balance of differences in timing have a significant impact on the
financial returns to farmers (the two effects listed above tend to work in opposite
directions), and are explained and presented graphically in the Financial Annex. 

Risk 
Risk is an important underlying factor affecting both farmer perceptions

and the advisability of public support for given measures. Because the level of
risk differs from one ecological zone to the next, however, it is not formally
included in the modeling framework. Crop yields associated with the interven
tions are based on assumed average rainfall conditions. Although it would have 
been ideal to link yields to annual rainfall in the modeling framework, to do so
would require rainfall data and crop yield measurements for several years. In
Sahelian countries, such data is not available. Average rainfall conditions are 

81 



assumed because there is no real evidence to support that next year will be 
either above or below the average. This assumption is just as valid as a no 
rainfall or abundant rainfall assumption. 

The impacts of low or high rainfall are manifest in crop yield differences. 
These impacts are expressed in the sensitivity analyses in terms of different, 
initial (1st year) yields than those assumed in Volume III. Under low rainfall 
conditions, the annual reduction in crop yields without any intervention is 
calculated on a lower base and the financial results change accordingly. 

Risk is particularlyimportantwith respect to the resultsfor chemicalfertilizers. 
Where cash is not a constraint, chemical fertilizer can have a strong positive
effect on crop yields and on financial returns. However, when rainfall is 
insufficient during the time of application, there is a high risk of crop damage or 
even total crop failure when chemical fertilizers are used. Because the low 
rainfall zones are also those where rainfall timing and levels are the most 
variable, chemical fertilizer carries an unacceptable level of risk in dry zones, 
despite a high apparent rate of return. In general, the results of the fiancial 
analysis are valid only in areas where the interventions pass the technical criteria 
for applicability in that zone. 

Analysis and Results 
Figure 4.1 shows the timing, level and duration of estimated yield increases 

for each intervention 3eparately, and for major combinations of interventicns. 
Four separate interv. ,ations and a combined case are portrayed: contour ridges, 
;,Andbreaks, Acacia :ilbida, organic fertilizer, and the combined intervention 
including windbreaks, contour ridges and organic fertilizer. 

The separate intervention curves for contour ridges, windbreaks and 
organic fertilizer follow the same declining patterns as the traditional farming
base case curve, but at a higher level. The Acacia albida cu, ve exhibits a 
divergent pattern, as does the combined contour ridges, windbreak, and organic
fertilizer intervention. "Themost significant observation that can be made is that 
all of the interventions buy the farme.r additional time before the land has to 
return to fallow. Where the base case and intervention curves diverge, however, 
land productivity is improving over time, which means that the return to fallow 
can be postponed. This is a very significant environmental benefit since the 
pressure to clear additional land to replace rece.~itly fallowed land, may be 
lessened. Further, because of this reduced pressure, land land not in cultivation 
can remain in fallow longer, thereby restorin additional fertility to the soil. 
This land will be more productive when it is eventually brought back into 
production. 
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4 Financial Viability 

Figure 4.1 
Impact of Interventions 
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Tables 4.2 and 4.3 summarize the financial results for each of the
interventions considered separately and in combination. The results are based 
on the assumptions listed in Volume III. The results are expressed in terms of:breakeven crop yield increases in Table 4.2 and NPVs in Table 4.3. The
breakeven yield increases are an average of the increases required over theassumed 20-)ear time horizon to pay off time and money investments incurred.
The breakeven and NPVs results are mutually exclusive. The former uses costinformation only to generate the breakeven results. The NPV results are based 
on sketchy and site specific information on benefits. It is emphasized that theresults must be interpreted with caution. The information used to generate the
assumptions is based on the limited observations by the Team and may not be
sufficiently representative to draw conclusions for the entire region. 
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Table 4.2
 
Breakeven Results: Separate and Combined Interventions
 

Intervention 
I Kilos to 

Breakeven Risk 
Type 

of Impact 
NRM 
Effect 

Separate 

1 Windbreaks 
2 Live Fences 
3 Organic Fertilizer/Compost 
4 Agricultural Chemicals 
5A. albida:Natural Regen. 
6 Contour Ridges: New 
7 Contour Ridges: Replace 

18 
7 

28 
751 

7 
114 
26 

L 
L 

M-H 
H 
L 

L-M 
L 

M 
M 
S 
S 
L 
S 
S 

C,P,B 
C,P,B 
C,F 
C,F 
C,F 
C,F 
C 

Combined 

8 Windbreaks, Organic Fert. 
and Contour Ridges (Repl) 

9 Windbreaks, Ag Chemicals 
and Contour Ridges (Repl) 

10 Organic Fertilizer and 
Contour Ridges (Replace) 

11 Contour Ri-,es (Replace) 
and Acacia k, Ic,.la 

12 Windbreaks aiid Contour 
Ridges (Replace) I 

69 

792 

51 

32 

44 

L-M 

M-H 

L-M 

L 

L 
I II 

M 

M 

S 

L 

M 

C,P,B,F 

C,P,B,F 

C,F 

C,F,B 

B,C,P 

Note: Risk is defined on the basis of quantitative and judgemental factors. These include
 
variations in rainfall, proper implementation, cost factors, etc., and the likelihood of obtaining

negative NPVs. Where there is a possibility that crop yields will fall below traditional yields if
 
the intervention fails, this possibility has been given high weight in determining risk level.
 
Legend for "Risk" column: L = Low, M = Medium, H = High

Legend for "Type of Impact" column: S = Short Term, M = Medium Term, L = Long Term
 
Legend for "NRM Effect" column: C = Soil and Water Conservation,
 
F = Fertility Improvement, P = Protection, B = Byproducts.

Only primary categories are listed (i.e., A. albidaprovide some by-products, but these are not
 
major impacts of the interventions).
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4 Financial Viability 

Table 4.3 
Net Present Value Results 

Separate and Combined Interventions 

Net Present 
Interventions Value 

Separate 

1 Windbreaks 882 
2 Live Fences 11,938 
3 Organic Fertilizer/Compost
4 Agricultural Chemicals 
5 A. albida:Natural Regen. 

208,921 
37,495 
7,242 

6 Contour Ridges: New -120,481 
7 Contour Ridges: Replace 3,821 

Combined 

8 Windbreaks, Organic Fert. 
and Contour Ridges (Repl)

9 Windbreaks, Ag Chemicals 
and Contour Ridges (Repl) 

219,599 

48,173 

10 Organic Fertilizer and 218,716 
Contour Ridges (Replace)

11 Contour Ridges (Replace) 17,038 
and Acacia albida 

12 Windbreaks and Contour 4,703 
Ridges (Replace) 

Note: Risk duration of impact and NRM Effect are as in Table 4.2 
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Separate Interventions 
Windbreaks. Positive, but relatively low rate of return compared to other
interventions. Windbreaks will require an average increase in crop yields
of 18 kilos/ha for the 20-year iperiod to justify the farmer's investments of
time and money. In addition to the increases in crop yields shown in Figure
4.1, windbreaks also provide some income potential from the sale of poles,
fuelwood and other by-products. The intervention is rated low in risk 
(windbreaks will not directly cause crop yields to decline as can fertilizers 
under low rainfall conditions). The intervention has a medium term overall 
environmental impact. 

Live fences. As with windbreaks, live fences bring positive returns and a
low breakeven crop yield increase requirement. The intervention is ranked
low in risk and has a medium term overall environmental impact. Some 
by-products (fuelwood and poles) are also probable. Under the assump
tions used, fencing is necessary for the protection against livestock or
wildlife. The primary benefits of a live fence include the time and 
resources saved by not having to collect brush and wood to construct and
maintain dead fences. A secondary benefit is the increase in crop yields
relative to unprotected fields, attributable to the fence. The rate of return 
on the live fence could be lower, or negative, if the fencing serves no
protective purpose, due to the marginal effect on yield improvement and
the years it takes before the fence becomes effective. 

Organicfertilizerand compost. Given the assumptions, the organic fertilizer 
and compost intervention is very attractive. The NPV is high and the
breakeven yield increase requirement is low. The intervention is ranked
medium to high in risk, however, because the application of fertilizer 
without adequate rainfall during the application period may damage the 
crop. Further, the replicability of the intervention is limited to areas where
land is relatively abundant and farming and livestock herding can co-exist 
with little land use competition. 

Agricultural chemicals. Agricultural chemicals have a very high breakeven 
yield increase requirement and a low NPV compared to the organic
fertilizer intervention. There are two limiting circumstances to this inter
vention: that farmers have access to cash or credit to purchase inputs (this
will eliminate the majority of Sahelian farmers, except within large and 
well-organized project structures), and that rainfall be high enough to 
contain the risk of crop burnout after application of the chemical fertilizers.
In sum, the intervention is limited in its applicability but attractive where 
appropriate. 
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4 Financial Viability 

Acacia albida. The Acacia albida intervention consists of the protection of 
naturally regenerated seedlings in the farmers' fields to increase the 
stocking density from a present average of 15 - 20 trees/ha to the optimal
density of 50 - 60 trees/ha. The intervention is rated low in risk and 
provides long term economic and soil fertility benefits. Although positive,
the NPV is low because of the relatively long time period (6 - 10 years)
before the benefits (increased crop yields) of the farmer's investments 
begin to appear. 

Contour ridges. The contour ridge intervention is treated as a special case. 
In view of the severity of the soil erosion problems in the majority of 
Sahelian countries, it is more of an either-or situation -- a farmer either 
does it or he loses his land. Also, it is important to note that many farmers,
particularly in Mali's 5th Region, are already responding to to urgent needs 
to practice soil and water conservation by constructing their own versions of 
water catchments. This system improves crop yields and conserves the 
soils, but not nearly as much as can be accomplished with ridges construct
ed along the contour lines. For the farmers who have already invested their 
time and effort, the additional effort required will be to reconstruct the
ridges along the contour lines. In such cases, the rocks will already have 
been mined, broken and transported to the fields. The only additional time
will be to move them to a different location. The NPV for the replacement
ridges is positive but low. For the new contour ridges, the NPV is negative
because of the heavy time investments required. 

The negative NPV, however, should not be interpreted to mean that new 
contour ridges should be discouraged. Where they are needed there may
be extenuating circumstances that justify the investments of the farmers' 
time. Characteristic of the majority of Sahelian countries is that there are 
few alternative employment opportunities available. Farmers have no 
options left but to make the land improvement investments or lose the land 
to erosion altogether. Protecting this land assumes a much higher impor
tance than can be explained by the financial results. 

Interventions in Combination 
Breakeven and NPV results for five different combinations of interventions 

are shown in Tables 4.2 and 4.3. The combinations that show the best financial 
return are not necessarily optimal technically. In particular, labor availability 
can be a constraint when more than one intervention is implemented. Selection 
of initiatives requiring complementary labor inputs (peak and off peak, low and
high labor input, etc.), as well as those having complementarv benefit streams 
(immediate yield increases and long term soil enrichment) is' necessary to the 
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development of a viable management package for small farmers. Case 8 which 
combines windbreaks, organic fertilizer and contour ridges, is cited as particular
ly well-balanced from both points of view. 

Windbreaks, organic fertilizer and contour ridges (Case 8). This combined 
intervention appears to be the most financially attractive to the farmers. 
The breakeven increase in crop yields of 69 kilos/ha/year for the 20-year 
period is relatively low. The farmer will probably enjoy a much higher crop
y'd increase. If the crop yield increase were known, the NPV/ha is nearly 
220,000 F CFA/ha. This figure is higher than the total of the NPVs 
associated with the individual interventions because of the synergetic effect 
of combining several interventions. 

Windbreaks, agriculturalchemicals and contour ridges (Case 9). This com
bined intervention is the same as the previous one except that the organic 
fertilizer is replaced by purchased chemical fertilizer. This difference,
however, entirely changes the financial attractiveness of the case. Because 
chemical fertilizer is bought with cash, the breakeven yield increase 
requirement rises dramatically, to 792 kgs./ha for the twenty year period, 
vs. the same intervention where organic (non-purchased) fertilizers are 
used. The intervention is rated medium to high in risk and is limited in its 
application ii Sahelian countries. 

Organicfertilizer and contour ridges (Case 10). The combination of organic
fertilizer and replacement contour ridges will generate attractive financial 
returns where necessary conditions are present. The intervention is ranked 
low to medium in risk. 

Contour ridges and Acacia albida (Case 11). This case combines the 
immediate benefits of soil and water conservation with the longer term 
potential for fertility improvement from Acacia albida. It is low in risk and 
has a positive -- but comparatively low -- NPV and crop yield increase 
requirements. 

Windbreaks and contour ridges (Case 12). As with Acacia albida, wind
breaks generate benefits only after several years. They also require most of 
the planting and weeding labor up front and some out-of-pocket cash outlay 
for the seedlings. Contour ridges are also labor intensive and require
front-loaded inputs. Nevertheless, NPV is positive and the breakeven crop
yield increase rcquirement is releatively low. 

Regional Differences 
The results of the financial analyses do not allow anything profound to be 

said about regional differences, or how the results will likely differ as the 
interventions are applied in different climate zones. One can hypothesize, 
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however, that interventions applied in the Sudano-Guinean zone will generally
show more attractive results than if applied ill the Sahelo-Sudanian zone. The 
one factor largely responsible for this difference is the higher rainfall level in the 
Sudano-Guinean zone. 

Sensitivity Analysis 
Sensitivity analyses were carried for the most financially attractive interven

tion -- Case 8 - consisting of windbreaks, organic fertilizer and contour ridges.
The following parameters were analyzed: discount rate, market prices, initial
yields and the rate of soil depletion over time. The analysis consists of 
bracketing the base case assumption on either side by a maximum of plus or
minus 50 ?ercent (of the base case value) to reflect both pessimistic and
optimistic scenarios. Only one parameter at a time was varied, with vll others 
bein)g held constant in a given sensitivity run. The results of the sensitivity
analysis of Case 8 are presented in Table 4.4. 

Table 4.4 
Sensitivity Analysis. Combined Intervention Case 8 

NET PRESENT VALUES (000 F CFA Rounded) 

Assumptions For 
Which Changes 
Are Made 

-50% -25% -10% Base 
Case 

+10% +25% +50% 

Discount Rate 
Market Prices 
Initial Yields 
Yield Decline 

378.8 
191.2 
190.5 
261.9 

281.9 
205.4 
205.1 
239.5 

241.5 
213.9 
213.8 
227.2 

219.6 
219.6 
219.6 
219.6 

200.9 
225.3 
225.4 
212.3 

177.6 
233.8 
234.1 
201.9 

148.2 
248.0 
248.7 
186.1 

The base case NPV for Case 8 is 219,600 CFA francs per hectare. The 
most sensitive of the four parameters tested is the discount rate. If the base case
assumption of a real discount rate of 20 percent were increased to 30 percent,
the NPV would drop to 148,200 CFA francs. The second most sensitive 
parameter was the rate of decline of crop yields in the absence of offsetting land 
and resource management investments. 

For this "best case", it is encouraging to note that the initial positive result 
appears to be fairly robust. That is, even with variations of as much as 50 
percent in either direction for four key paramaters, all of the resultant NPVs 
remain positive. 
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5 Findings
 

Introduction 
The 	principal findings of this review of successful resource management

efforts in Mali, Niger, Senegal and The Gambia are presented in this sertion.
Out 	of the diversity of the field initiatives we visited, there emerges a pic-tlre of common elements in the ways in which successful interventions have managed
the 	 interplay of factors affecting the resource degradation cycle. Each findiig,
and 	 the discussion which follows it, details one part of that picture. Taken
together, these form the basis for specific recommendations for an i-i.I.D. 
natural resources strategy in the Sahel. 

Findings 

1. 	 Intensive application of human energy has regenerated

degraded land and created productive microenvironments
 

The Potential 
The team saw widespread evidence of human energy applied intensively toregenerate degraded land and permit its productive use. Natural regeneration of

Acacia albida, planting of windbreaks and use of water catchment dams are 
among the principal methods being applied to create "microenvironments"
which are protected from the degradation of the general environment. Having
been driven by necessity to invest in their land, a number of farmers have gone
the next step to diversify their activities: vegetable gardens, woodlots, orchards
and forage production have provided new fallback mechanisms and created 
opportunities for some cash income as well. 

Angel Togo, a 55-year old middle income farmer near Biandagara in the
Fifth Region of Mali, chose to plant eucalyptus as windbreaks to protect his
eroding 5 hectare field, and to allow the natural regeneration of Acacia albida.
After the success of his initial eucalyptus plantings, he has added over 3000 trees
in the past five years. With the proceeds from the sale of poles (realized within
three years), he dug a well and has planted fruits, vegetables and spices. From 
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this investment, based almost entirely on labor input, he has year round cash 
income to supplement his millet and sorghum, a diversified set of revenue 
sources largely immune to the vagaries of climate, higher grain yields and a 
standing volume of eucalyptus and other trees with a marketable capital value 
of between $16,000 and $23,000. 

The A.I.D.-supported natural forest management project in Guesselbodi, 
Niger, provides an example on a larger scale. Through village cooperatives it 
has helped create, the project has supported soil conservation and management
investments which have transformed 5,000 hectares of barren plateaux into 
income generating zones to supply grasses (for forage) and wood to urban 
markets. In each village the project has initially used paid village labor to 
upgrade the land through such measures as ridges to control erosion, planting of 
grasses and water catchments. It has then organized village cooperatives to 
manage the newly productive zones. The team visited villages in which this new 
opportunity provided sufficient revenue to pay full time workers from the village,
and to generate a profit for the cooperative of $800 per year. 

Issues Requiring Attention 

The potential for positive resource management initiatives has been im
proved by the intensified smallholder, government and donor perceptions of the 
seriousness of the environmental crisis. In the most threatened zones, farmer 
receotivity to improved techniques is extremely high because crisis has sharp
ened the choices they face. Many now feel that traditional rainfed agriculture is 
no longer viable as currently practiced. Enough of the small scale, long term 
field efforts have borne fruit to provide a realistic menu of successful models on 
which to build. At the same time, national governments and the international 
community have, within the past twelve months, sharply increased their empha
sis on natural resources. The renewed A.I.D. focus in this area coincides with a 
major increase in World Bank lending for environment and natural resources, 
and similar growth in the programs of France, Holland and the Scandinavian 
countries. 

In each of the four countries, and in every region visited, the absence of 
land tenure rights stands as a major impediment to farmer initiative. In the 
changing context that underlies these cases, investment in the land raises the 
legal, social and economic stakes regarding property rights. The willingness to 
provide inputs of human energy and financial capital to improve the land is 
directly undercut if it is impossible, as it currently is, to have legal ownership of 
that land. The traditionally ambiguous systems of land tenure in the Sahel are a 
luxury which the rural economy can no longer afford. The successful initiatives 
we reviewed have either negotiated specific exemptions to existing resource 
tenure legislation, or have succeeded in spite of that legislation. Flexibility and 
multiple use remain a high priority, while clarification of rights and duties of 
local resource rraiagers is required. 
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5 Findings
 

At the margin, some farmers are taking individual initiative, but the
majority are not. There is a great shortage of specific technical skills among
farmers and within the extension agencies which support them. A major effort
will 	be required to improve the training of technical agents, to reorient the
service traditions of forestry agents from policing to outreach, and to alleviate 
resource bottlenecks (lack of transport, seedlings, technical packages) which
currently prevent extension agents from responding to farmers who are willing
to take action.. Outreach programs to sensitize smallholders to the benefits of 
resource conservation are limited and uneven in their coverage, and can be
expanded, including through use of mass communications systems. 

2. 	 Successful "farmer-innovators" have provided powerful role
 
models
 

The Potential 
Throughout the region, the team observed a thirst for techniques and

knowledge of ways to protect the land. Many useful techniques can be applied
even within the technical and financial constraints of poor farmers. Rural
innovators have served as role models, allowing others to see techniques at work
and to understand how they can be implemented. 

The innovators were similar to other smallholders in terms of socioeconom
ic status, and they were typically not outsiders or the most marginal who had the
least to lose in breaking with tradition. Generally they were of the region, and
respected members of the village or community. The characteristic which most 
set them apart was exposure to new and different cultural influences, often
combined with some previous access to cash income: one had served and
travelled in the French Army, one was a traditional mason, one was a part-time
seller of handicrafts, one had been trained to read and write by missionaries and
of one it was said simply by his fellow farmers, "he has travelled". 

Their initial ventures were often treated with skepticism and sometimes
ridicule by their neighbors, but their success has subsequently been copied by
others. Successful gardeners in the river basins and water flows have been
copied by thousands of small farmers. A farmer who planted eucalyptus has so
far provided seedlings to 100 others in four surrounding villages who are
planting eucalyptus as well. His immediate neighbors were seen to have trees
which were already ten meters high. 

Issues Requiring Attention 
Discussions with donors and public officials revealed few mechanisms for 

relating to smallholders who succeed on their own initiative. Whether because 
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of the poverty of Sahelian Africa or the natural tendency of public assistance,
little public attention has been given to ways by which to capitalize on the 
limited successes which have occurred or to provide encouragement to farmer 
innovators. 

Many of the more thoughtful development projects in the Sahel have, in fact,
replicated key elements of these "innovators success. An effective approach
has 	 been that of taking ordinary farmers from a project area to visit other 
farmers who have implemented new techniques. The CARE project in Koro 
(Mali), for example, took fourteen poor farmers, along with a limited number of 
extension and project personnel, to visit the established windbreaks in the 
Maggia Valley in Niger. Two years later, ten of the original fourteen have 
successfully planted windbreaks, and each has been copied by several others in 
his own and other villages. The Soil and Water Conservation Unit in The 
Gambia has successfully applied this extension technique as well. 

The approach of taking groups of farmers to visit successful models has 
yielded a number of secondary educational benefits, and compares favorably
with the cost of bringing in a team of outside specialists to convince the same 
farmers to implement techniques they have not observed. We observed several 
other successful actions aimed at increasing awareness of natural resource issues. 
A children's magazine published in the inner delta region of Mali, has helped 
oreserve methods and _nowledge otherwise being lost by the younger genera
tion. National publicity campaigns, use of mass media and organization of 
village councils and women's groups have shown returns in several programs.
The impact of such efforts may be hard to measure relative to the criteria to 
which most project designs are subject. However, we saw several cases in which 
they contributed to achieving widespread participation at relatively low cost. 

3. 	 Public policy changes have increased incentives for more 
rational natural resource management by small farmers 

The Potential 
The team found several programs in which policy measures have been vital to 

success. Central to the success of the Guesselbodi project has been the 
empowerment of village cooperatives to manage local resources (within the 
limits of government established management plan) and the exemption from 
taxation as commercial enterprises. Income generation potential through the 
cooperatives has mobilized village participation. Throughout the Fifth Region
of Mali, U.S.A.I.D. has negotiated a suspension of fines by forestry agents in the 
project areas of the Village Reforestation Project. The policing role of forestry 
agents, often accompanied by abusive fining for their own profit, has engen
dered mistrust of both the agents and their messages. Removal of this role has 
increased villagers' receptivity to the extension services and provided a more 
constructive vehicle through which to obtain much needed technical support. 
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In a few cases, political support and commitment have had dramatic results.
The attempt to spread the use of more efficient earthen woodstoves in Malieventually achieved success because of years of field extension and training,
mobilization of local organizations, national publicity campaigns, and direct
political mobilization through the Party, including passage of a law which
requires all households to use improved stoves. The first two mechanisms have
been in place for many years. National publicity, political mobilization and 
passage of the law appeared to have pushed the effort over the top. In every
village we visited in Mali, a majority of households were using improved earthen 
stoves. A similar example of lare-scale participated through political mobiliza
tion is provided by the Keita project in Niger, where over 50% of farmers in the
entire arrondissement have adopted new resource management techniques
under the direction of an energetic and committed regional governor. 

Issues Requiring Attention 
Conflict resolution as a public role will take on increasing importance in

coming years, but remains under emphasized and under funded. As theenvironmental crisis in the Sahel has worsened, so have the potential conflicts
between competin& interests: between farmers and herders, between agricul
ture and the wildlife driven from their natural habitats and now threatening
dwindling agricultural outputs; among producers for access to fertile lands.The primary output of the IUCN project in the areas around Youvarou (Mali) is
to work with fisherman, farmers and herders to determine sustainable and
equitable means of allocating the scarce water resources and land rights in thecomplex ecosystems of the inner delta. Legislation currently on the books was
written in colonial times and freezes relations on an inadequate understanding
of local resource management needs and practices. A development project inSenegal is working with villages established inside a national wildlife park. The
project has recognized that villagers are competing for the same land resources 
as the wildlife, and that generalized rules on wildlife protection will beinadequate unless the villagers find new economic opportunities which relieve
the pressure on the surrounding land. 

The single most important public policy issue we saw was that of resource
tenure. By law, land tenure is ill-defined in all four countries. Farmers enjoy
use rights only, within the bounds of traditionally-defined land use practices
governed either at the village or district levels. Legal title to the land resides in
the public domain, in practice the State, and there is no formal protection to
landholding. Environmental crisis has created the need to invest in private land 
to protect it from degradation. Insecurity of tenure has reduced the incentive to
make such investments. Heightened conflict for resources has further reduced 
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the security of tenure for smallholders. Finally, as communal organization is 
overlaid with more impersonal structures, the system of vaguely-defined rights 
increasingly lends itself to abuse by those with access to the levers of authority. 

Lack of land tenure was a constraint to replication of successful initiatives in 
every country visited. In interviews with farmers, field worke!s and project staff, 
the issue arose repeatedly. Some projects have obtained exemptions to land 
tenure and other legislation, but these remain local in their coverage and 
impact. Successful projects have ofter ken place despite the negative impacts 
of current laws, but even here theret clear evidence of land tenure being a 
constraint to further replication. We saw several cases where successful initia
tives have increased the perceived value of the land, making it more difficult for 
future farmers to gain similar land access rights (see Box) 

INFORMAL LAND TENURE RULES INVITE ABUSE 

A small garden just outside Djene (Mali) was established 18 months ago on a 
highly degraded and unused two hectare plot. The farmer who established it 
received permission to use the land from local authorities. Seeing his suc
cess, another farmer had applied for access to the adjacent plot, also unused 
and degraded. The potential value of the land having been shown, the second 
farmer has had much more difficulty in getting permission than the first. 
Three other farmers have similar applications before local authorities. As the 
perceived stakes get higher, even the first faimer, who has dug three wells, 
built a fence and a shed and has planted a wide variety of garden crops, trees 
and some grain, is not assured of the future use of his plot. 

As potential conflicts for natural resources become more acute, land tenure 
is likely to take on increasing importance as a constraint to the massive popular
participation that will be required to stabilize the Sahelian environment. A 
number of specific issues will also have particular localized importance, and will 
require local solutions which even a reform of national legislation will be 
insufficient to address. Foremost among these are the competing rights of 
herders and farmers in transhumant zones. 

Resource tenure is a complex socioeconomic and legal issue which is an 
inseparable part of how Sahelian societies are organized. It would be an 
oversimplification to assume that there is a single, known solution to this 
problem -- such as through adoption of Western-style individual property rights, 
for example. Nevertheless, as the rural production context in the Sahel contin
ues to change, clarification of local resource management rights (including tree 
tenure in Mali and Niger) may be a necessary precursor to increased decentral
ization and local participation. 
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The 	effort at environmental stabilization faces, at best, a very difficult
path. Failure to address legislative obstacles to private initiative can raise the 
cost 	 and lower the success rate of all future natural resource management
efforts in the region. 

4. 	 Successful resource management initiatives have improved
 
the climate for subsequent efforts
 

The 	Potential 
Successful resource management activities improve the climate for future 

initiatives, even when they do not directly achieve the ultimate objectives
desired. It was observed that when farmers were induced to try one natural 
resource activity which brought immediate benefits, they often tried other
natural resource activities as well. The initial activity may have had limited 
value for overall management of natural resources, but it nevertheless was 
sufficiently attractive to bring about farmer participation, and therefore to
contribute to long term development. This important lesson has often been 
ignored in natural resource strategies in the Sahel. 

In high water table areas of all four countries, the initial natural resources 
management activity for many farmers has been the planting of Eucalyptus,
which has a long, straight trunk ideal for sale as construction poles. However,
beyond some impact on soil retention (especially when plantedin windbreaks),
eucalyptus has few beneficial effects on erosion control, soil enrichment or 
general environnental protection, and, as with any tree, the potential competi
tion for groundwater must be weighed whenever they are planted close to 
crops. From a farmer standpoint, however, Eucalyptus has frequently provided 
a source of cash (typicaily between $3 and $5 per three year old tree) and a
capital reserve of standing trees which can be harvested and sold when crops
fail. Access to this "capital reserve" has allowed many small farmers more
freedom to try soil protection measures which they view as intrinsically more 
risky because they directly affect their agricultural plots. We saw several 
examples of farmers who have followed successful Eucalyptus plantings with
natural regeneration of Acacia albida, with neem planted as windbreaks, with 
contour dikes and with living hedges. Other examples of "leader" technologies
include fruit tree orchards. 

Issues Requiring Attention 
Environmental benefits of different initiatives must be judged in terms of 

their microeconomic (direct) impacts, and in terms of their effect in relieving 
pressure on the overall environment. 
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For example, contour dikes involve constructing small ridges (8-12 inches 
high) along the contour lines wlich follow a field's slope. Their primary benefit 
is to 	reduce the runoff of rainwater and therefore reduce the loss of topsoil and 
improve water infiltration. The financial (microeconomic) analysis of contour 
dikes shows that they have a high rate of return for farmers because they are 
low 	cost, easy to implement, require labor input primarily during non-peak
periods and can directly increase crop yieids within the first season of their 
application. However, more detailed analysis reveals that they do not directly
improve soil fertility. By better retention of soil and water, they merely slow the 
rate 	at which soil quality declines through successive farming seasons. Eventu
ally, 	 soil fertility does decline. Nevertheless, the "macro" impact of contour 
dikes is to extend the time a given plot can be farmed, thereby lengthening the 
fallow and directly contributing to improved soil quality on fallow lands. 

The CMDT (Compagnie Malienne de Developpement des Textiles) Project
in Mali provides a striking example of the need to assess activities in a broad and 
interrelated context. This huge effort, which encompasses a population of 
30,000 people on 130,000 hectares, supports the production of cotton in the 
relatively fertile 3rd Region. The policy decision to maintain high producer
prices during the slump in international markets (the CMDT went into deb( to 
do this) contributed greatly to maintaining farmer participation during a critical 
project establishment period. As prices have recovered, inputs of fertilizer, 
technical assistance, agricultural tools and improved methods have greatly
increased average household income. Ninety-five percent of the households in 
the CMDT area now own animal-traction ploughs. More interesting, however,
is that the improved techniques and "mastery of resources" permitted through
the cash incomes generated from cotton production have had a spillover effect 
on traditional grains. Average per capita grain production (primarily of 
sorghum and millet) has risen in step, even as, in terms of percentage of 
income, farmers have become more dependent on the sometimes fickle interna
tional market. 

5. 	Successful natural resources initiatives involved both tech
nical interventions and socioeconomic incentives 

The 	Potential 
Success as we have seen it in 75 interventions cannot be attributed to 

technical methods alone. The right socioeconomic incentives have allowed 
marginal techniques to succeed, and their absence has caused excellent 
technical approaches to fail. This point emerges repeatedly from field observa
tion, is written about in evaluation reports, but is repeatedly lost in the next 
round of project designs. Communal woodlots have floundered throughout the 
Sahel, even though we have seen private farmers on adjacent plots of land with 
thriving private tree plantings producing marketable poles and fruit. After 15 
years of intense effort, mud stoves in Mali, Niger, Senegal and The Gambia had 
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negligible rates of adoption. When combined with the right mix of sociopoliti
cal mobilization and local economic intermediaries, the same efforts have led,
within the last twenty-four months, to adoption by an estimated 60% or more of 
the population in the regions of Mali we visited. 

We saw no "blockbuster" solutions which, if replicated ten thousand fold,
would stabilize the Sahelian environment. However, there are actions which 
could have extremely positive global impacts: reform of the land tenure 
system, improved cooking efficiency and, in general, better soil and water 
management techniques have almost universal applicability. No single ap
proach is likely to be sufficient, and the pattern of adoption of these and other 
initiatives will follow local incentives rather than global priorities. 

As regards specific technical interventions (e.g. windbreaks, Acacia albida, 
contour dikes, living hedges, etc.), all have a useful role to play and ecological
conditions within the Sahel are too diverse to select one as the "best of the best". 
The diversity of ecosystems in the Sahel argues for a range of options which 
permit populations to select those which meet their perceived needs. 

Issues Requiring Attention 
For smallholders closest to the margins of subsistence, risk minimization is 

one of the important lessons learned for survival. As we have seen in the 
previous section, the rational first choice in resource management options for 
such farmers will not always be the measure which maximizes long term 
returns. Rather, it may be one which increases the short term margins for risk 
taking. Which options best serve this purpose will depend on not just the 
specific local conditions, but also on the personal choices that household faces 
(age, number of dependents, personal experience, health, reserves of gain and 
cash, success or failure of last year's crop, cash support from relatives in urban 
areas or overseas, etc.). The different options facing women and men are 
particularly important in this respect, as they have different resource allocation 
rights and labor burdens. Offering and demonstrating a range of viable options
increases the "surface area" through which technology transfer can occur. 

Combinations of approaches may be more financially attractive and environ
mentally sound than focussing on a single approach. For example, Acacia albida,
which has positive effects on soil fertility and retention, and on long term 
agricultural yields, is limited in its short term financial appeal. The eight years 
or more which it takes to realize benefits is often too long to motivate 
subsistence farmers, and heightens the risk of failure. Contour dikes, as we 
have seen, have a short term return which trails off after several years. The 
combination of the two increases immediate yields, allows a near term margin
for setting aside a percentage of land area for Acacia albida and increases the 
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financial return above that for either intervention alone. Environmentally, it 
constitutes both improved management of available resources and enhancement 
of the resource base itself. 

Determination of success or a failure may take ten years or more. Strategies
which have steadfastly pursued a limited set of outions which were considered 
"best", whether or not they are ultimately suc ssful, lose valuable time in 
discovering the full set of options which might attract participation. As with 
central planning, the gain in rationality may be at the expense of the myriad of 
creative adaptation and compromises with reality which often yield solutions 
which are cheaper, easier and more attractive, and which may solve problems
that 	the current wave of planners did not even know existed. The A.I.D.-sup
ported project at Guesselbodi began eight years ago with very different 
objectives from those it has today. An excellent mid-term evaluation recognized
that 	the original objectives were secondary to the new opportunities the field 
work had created. The project focus shifted to local participation through
village cooperatives which generate income from land management. The grasses
sold as fodder, which now account half the revenues of village cooperatives, were 
not even part of the original project plans. 

The basic cleavage between public and private motivation will continue to 
require multipie and flexible approaches to resource stabilization in the Sahel. 
Beyond policy reform and means of fostering private initiative, public attention 
will also have to be focussed on a series of location-specific measures. For 
example, maintaining biological diversity is a public contribution to future 
economic viability. Approaches will vary according to the plant and animal 
species at risk and the solutions to the specific resource conflicts between Man 
and Environment which threaten them. In many cases, environmental degrada
tion intensified by resource competition between populations may have to be 
addressed more by creating new patterns of economic activity than by improv
ing resource management techniques, perse. 

6. 	 Sustainable initiatives which provide immediate benefits 
have brought about smallholder participation 

The 	Potential 
The public responsibility in the Sahel is to bring about stabilization of the 

environmental base for rural production systems. However, to achieve any
meaningful global impact, actions to be taken by smallholders must offer 
sufficient incentive to mobilize widespread participation. But given the severe 
constraints on public resources, the recurrent budgetary costs of providing
incentives must be low enough that government can afford to replicate them 
widely. Within these two boundaries lies the range of realistic participatory 
measures for protecting the resource base of the Sahel. 
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Issues Requiring Attention 

Providingimmediatebenefits 
We saw several successful approaches to eliciting smallholder participation.

The diversity of approaches merits analysis. We discuss four case examples
below, in order to detail issues which apply to the full range of approaches
observed. In all four cases, success has come from assuring financial benefits to 
participants. In each, there is reason to believe that if the same conditions were 
replicated, there would be equal incentive for future smallholders to participate. 

In the IDA (International Development Agency of the World Bank) project
in Damana, Niger, project and extension personnel work closely and for 
extended periods with entire village communities to sensitize them to the 
benefits of improved resource management. The trigger mechanism for partici
pation has been the offer of project investments for desired village infrastruc
ture. In return, specific tree planting, soil conservation, water retention or 
other actions are to be undertaken by viliage labor. The project has been 
successful in bringing about the village effort it seeks, but at relatively high cost.
The project, for example, responded to a village's desire to dig a well for 
drinking water (water table: approximately 60 meters), at a cost of 2 million 
CFA francs ($8,000). The project judges its own success in terms of village
development as a whole, andnot just by numbers of trees planted, contours dug,
etc. Nevertheless, it would be slow and expensive to replicate this approach on 
a large scale. The valuable linkage the project creates is between local 
development and infrastructure and improved resource management. 

The UNSO Acacia Project in Dosso takes an entirely different approach.
It encompasses research, extension and diversification, but focuses on one 
primary outcome: to encourage the natural regeneration of Acacia albida. To 
do this, it uses one principal incentive: direct cash payment for each tree 
protected. The results have been striking. In five years, 386,000 trees have been 
protected. In effect, the project "buys" farmer participation in the short run,
until such time as farmers begin to benefit from the long run improvements in 
crop yield. 

The Church World Services (CWS) project in Senegal has relied instead on 
promoting approaches which are in the farmers financial interest, and support
ing adoption with sensitization, training and technical information. While it 
appeals equally to the financial self-interest of smallholders, the project has not 
resorted to subsidies or direct payment in cash or in kind. 
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Finally, U.S.A.I.D.'s FLUP Project in Guesselbodi, Niger, uses a more subtle 
interplay of incentives. With project resources, village labor is paid to under
take soil improvement, water retention and forest management activities. 
When an area is brought under management, a village cooperative is formed to 
harvest grasses and firewood from the managed land. These are sold to meet 
demand in the Niamey area. The offer of employment brings initial participa
tion, and proceeds from the sales allow cooperatives to continue to employ
village labor as well as to realize an annual profit for the village. In the initial 
5,000 hectare application, this approach has required a great deal of project and 
extension time, but these are expected to decrease sharply in future applicati
ons, now that the approach itself has been refined. 

Sustainablebudgetaryburdens 
The issue of budgetary sustainability is more complex. The CWS project

provides no subsidies, but the tradeoff is a greater input of scarce (and
relatively expensive) project and extension support. A second tradeoff involves 
the higher failure rate and longer time lags which can be expected in projects
which promote participation vs. those which just buy it. It is possible that,
purely in terms of cost per unit, the UNSO approach of"buying" participation is 
the most affordable. 

In the CRS, IDA and UNSO project approaches, there is an important
development risk. "Buying" participation in resource management, however 
effective the results, fosters, sustains and reinforces the impression that better 
resource management is in "someone else's" interest, and must therefore be 
paid for. The demonstration effect of this message may raise the future cost of 
resource management initiatives by these as well as other projects in the 
surrounding areas. The Guesselbodi approach addresses this difficult problem
by limiting its subsidy to the startup phase, after which village (cooperative) 
initiative responds to market incentives. 

All of the approaches, except CWS and, to some extent, Guesselbodi, face a 
substantial hurdle if widely applied. They each involve movements of cash from 
central to private hands. With every further application, opportunities for 
abuse will proliferate. Experience has shown that such abuse can rapidly 
overwhelm expected gains. 

Even with these caveats, we do not simply dismiss approaches which buy
participation in the short run. 11Pirst, the discrepancy between individual and 
social rates of return for resource protection may, in fact, warrant some initial 
subsidy. Second, our findings suggest that poor farmers are very receptive to 
improved resource management, but often lack the technical knowledge and 
"breathing space" -- margins of survival -- to adopt them. If cash or other 
incentives provide the necessary margins for technology adoption, they may be 
consistent with a more general process of development. Certainly, if the Dosso 
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success were repicated a hundred-fold, the future climate for resource protec
tion measures would be materially altered for the better, despite the other 
limitations of this approach. 

Each of the above approaches can be adapted to reduce disadvantages and
capitalize on what is most useful about them. Their common characteristics are
that they have stressed immediate benefits and have succeeded in achieving
participation on the scale they sought. They are, from this standpoint, repli
cable. Evaluation of their potential positive or negative developmental impacts
deserves greater detail than the limits of this report permit. Whether or not
they are budgetarily sustainable depends on what resources national govern
ments and the donor community make available. Three of the four approaches 
appear to hold promise in this regard. 

Excluded from discussion in this section are actions which have been 
privately initiated, usually in response to market incentives or, less frequently, to
perceived benefits in terms of labor savings, increased yields or risk reduction. 
Such efforts are obviously the best of both worlds: their very existence testifies 
to the sufficiency of incentives, and they place no budgetary burden on
public sector. But their replication is not automatic, All poor farmer 

the 
are not 

equally willing, nor do they have the same margins, to take risks. Moreover,
they do not all have the same physical resources or market incentives to work 
with. 

It will take twenty years or more before impacts from 
successful programs become visible on a large scale 

The Potential 
We found that in the most striking successes visited, positive changes which 

ultimately contributed to success were taking place long before the success itself
became visible. The Mali stoves program, the Guesselbodi effort and the
Maggia Valley Windbrctks might all have been judged failures if evaluated a 
few years ago. In each of these cases, years of sometimes frustrating field efforts 
paid off "in a spurt" after a long lead time. 

Long-term commitment, the willingness to learn from mistakes and try new 
approaches, and the flexibility to adapt goals to new opportunities as they arise 
were important contributors to success 

Issues Requiring Attention 
Individual technologies, such as contour dikes, eucalyptus planting and 

others, can and have provided benefits to farmers in a relatively short time. The 
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obstacle, however, is more the time needed to bring about participation than the 
time needed to realize benefits once a technology has been implemented. It is 
this humawi (rather than technological) dimension which takes time. 

Many successful projects devoted several years to building trust relation
ships with local populations. Adaptation of technologies and of the the incentive 
systems to spread them has often been a slow process. The economic circum
stances of rural populations has changed rapidly, and continues to evolve. Even 
in the most isolated initiatives we visited, no farmers faced a purely traditional 
and fixed set of socioeconomic influences. Understanding these changes and 
moving with them over time has been important to manay of the most successful 
efforts we saw. 

Where multisectoral and complex strategies are being pursued (such as in 
the CMDT in Mali), time requirements have increased because of the need to 
properly sequence components of a coordinated effort. 

All donors, field project representatives and extension and government
representatives with whom we spoke expressed the strong view that the 
minimum time horizon for natural resources management efforts in the Sahel 
was twenty years. 

Providing increased economic opportunity to local popula
tions has played an important role in successful efforts to 
maintain biological diversity 

The Potential 

Increased pressure on the resource base has forced many smallholders to 
tradeoff future environmental stability for immediate financial gains. The clash 
of conflicting interests is implicit in this tradeoff at several levels: between 
human populations and wildlife; between competing resource uses (agriculture,
herding, fishing); between this generation's survival and the next generation's 
economic potential; between individual and social self-interests. Relieving local 
economic pressure and creating new income-generation opportunities, though 
slow and arduous, has had greater success than the attempt to simply protect 
resources which local populations have little choice but to exploit. 

Issues Requiring Attention 
Biological diversity is threatened by the action of local populations and 

compounded by periodic climatic crises. Even where rural populations have the 
desire to maintain biodiversity, they often have little immediate financial 
incentive to do so. A wide range of cases has established that it is extremely 
difficult for governments to prevent encroachment on protected areas unless the 
surrounding populations are given a positive stake in their preservation. Unlike 
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smallholder productivity improvement measures, the primary impetus for
biodiversity is likely to come from the public sector. We found that the level of 
commitment to biodiversity was greatest for those farthest from localized 
struggles -- that is, for those at sufficient distance to see the "big picture". 

Because local economic and environmental pressures necessarily vary from 
one location to another, alleviating them may require relatively long lead times 
and patient work at the "micro" level, as in the IUCN project in the Inner Delta
region of Mali. There are a number of zones in which tourist development can 
provide income generation opportunities which can successfully compete with 
the short term need to mine resources. Indeed, several wildlife and environmen
tal groups throughout the world are actively promoting such approaches. In 
particular, successful model approaches can be drawn from the more developed
tourism development efforts in East Africa. As thc examples from East Africa 
also establish, however, active protection may also be necessary as part of a 
combined management approach. 

Given the long term nature of the effort, environmental education can 
contribute to increasing the understanding -- especially among children -- of the
importance of environmental protection and of the potential solutions to 
resource competition conflicts. The success of the children's magazine Walia 
(Mali) suggests that expanded publicity campaigns -- including through radio,
television and videotapes -- may be a sound long term investment. 

Conclusions 
From the major findings of the assessment, and from the themes which 

recur across the initiatives we observed, we have drawn the following strategy
guidelines: 

o 	 Provide clear, consistent policy signals on resource tenure, local manage
ment rights, national political support and mobilization, prices and access 
to credit, National policy reform should be supported by coordinated donor 
positions. 

o 	 Fo,.;tis on incentives for local participation. Assure that options provide
adequate short term return unt'l long term benefits come on stream. Offer 
a range of technical and socioeconomic options and allow for flexibility and 
adaptation in implementing projects. 
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o 	 Greatly increase emphasis on local training and mass sensitization. Farm
ers are receptive to resource management knowledge, but rural extension 
organizations are hampered by inadequate skills and information. Local 
trainers and intermediaries are more efficient and cheaper than outside 
agents. 

o 	 Build on the success of local models. Policies for encouraging successful 
smallholders need to be strengthened. "Model farmers" and resource 
managers provide strong and positive demonstration effects. The ability of 
successful farmers and resource managers to create employment for the 
poorest rural dwellers should not be ignored. 

o 	 Assure a stable long term commitment to the natural resources sector. The 
learning curve may involve long lead times. The rural economy is changing 
rapidly, and short-cycle projects fail to capitalize on those changes. 
Abandoned projects have a negative demonstration effect. 
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PRIORITIES FOR A NATURAL RESOURCE STRATEGY
 



6 Priorities
 

Introduction 
There is a sufficient range of technically proven and economically attractive

natural resource interventions available to halt the decline of rural production
systems in the Sahel. Better technological packages can and should be devel
oped, but technology is not now the limiting factor in improving small farmer 
productivity through natural resources management. 

The greater development challenge is to bring about widespread adoption
of the appropriate technologies. This is a human issue which has economic,
institutional and policy dimensions. 

Technical packages which are also financially attractive increase the rate of 
adoption, provide positive demonstration effects and do not limit replication to 
the constraints of public sector institutional or budgetary capacity. 

Donors and the public sector will have an important role to play in training
and outreach to make viable approaches available to smallholders; in providing
technical assistance during initial phases; and in cost-sharing where direct 
benefits are insufficient to bring about participation, but where high environ
mental benefits warrant priority allocation of limited public budgets. 

In this final chapter, we recommend the principal options for a natural 
resources management strategy in the four countries. Unlike earlier sections of 
the report, this chapter no longer draws exclusively on what we observed during
the field review. Instead, we integrate the lessons from the assessment with a 
more general understanding of resource management issues and constraints in
the Sahel. The concluding portion of this chapter suggests priorities for A.I.D. 
support. 

A Contract With Sahelian Populations 
The interventions reviewed in this assessment give hope that natural 

resource management efforts can succeed, and provide useful insights on what 
strategies have worked. But arresting the decline of the rural production base in 
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the Sahel will take concerted action over the next generation, built on a long
term contract between Sahelian populations, national governments and the 
international donor community. Each party to the contract must share the costs 
of resource management in defined ways. Sahelian populations will bear the
major part of these costs, both in terms of successful investment in the land and 
in terms of human suffering when efforts fail. For the public sector (both
national and donor), it is far cheaper, even in budgetary terms, to share the cost 
of success than to remedy the effects of failure. 

The concept of a contract anderscores the need for stable, long-term and 
collaborative effort. Based on the initiatives observed during this assessment, we 
do not believe that environmental degradation per se will necessarily be 
reversed. Indeed, it may be unlikely that it can be arrested even at the present
level, although the technology to do so exists. Therefore, before proposing a 
long term strategy, it is useful to state explicitly what a successful strategy can 
achieve. 

Ultimately, we define success in human, rather than biophysical, terms. We 
have seen successful examples of a process in which human energy is applied to 
specific parcels of land in order to protect or enhance the production base, even 
as (and sometimes because) the general environment continues to degrade.
Protection of the rural production base directly affects the priorir" concern of 
rural populations and therefore offers the greatest opportunity for success. 
Intensified management of farmland, as we have seen, also decreases pressure 
on the rest of the environment over time. 

Opportunities for a Natural Resources Strategy 
Concerted action will be required on four fronts: biophysical, economic,

institutional and policy. The main opportunities for action in each area are 
summarized below. 

Biophysical 

The Goal 
The biophysical goal is to establish management systems through which 
natural capital is protected and is capable of supporting the needs of the 
rural economy. Actions will be required in soil fertility improvement, soil 
and water conservation and protection of vegetation. 

The two facets of actions on the biophysical front may be carried out 
concurrently or in sequence: spread of existing technologies, and long term 
improvement of technologies and germ plasm which will increase the productive
potential of the natural resource base. Of these, the more urgent need is to 
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spread existing technologies, which are already sufficient for immediate needs.
Research and field testing of improved methods will take time, and can usefully
begin even while major efforts are underway to disseminate existing methods. 

The Opportunities 
The principal measures recommended for inclusion in the "menu" of

options are shown in the following table. Each measure has been been 
successful in the field, passes the criteria for defining success set forth in Chapter
2, and can be combined in technical packages which meet the criterion of 
financial attractiveness (Chapter 4) to small farmers. 

Measure 	 Where Seen 
Nutrient cycling by plants - primarily All regions

woody perennials
 

Nutrient cycling by animals 	 All regions 
Application of mineral fertilizers Higher rainfall zones 
Microbially-mediated nitrogen-fixa- Areas where annual or 
tion perennial legumes growing 
On-farm contour dikes Higher rainfall zones 
Microcatchment basins Low rainfall zones 
Brush litter 	 All zones 

Check dams All zones
 
Windbreaks All zones
 
Living Hedges 	 All zones, but especially

higher rainfall zones 
Salt intrusion dams 	 Coastal areas and river 

basins 

Dune stabilization 	 Low rainfall zones 

Maintaining Biodiversity 	 Designated areas, all zones 
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Economic 

The Goal 
The economic goal is to increase opportunities for income generation
through sound natural resource management practices, and to capitalize on 
changes in the socioeconomic context which can create new opportunities
for natural resource management. 

The Opportunitfes 
Four areas of opportunity are recommended: 

Markets and cash income. Deployment of the above technologies will be 
influenced by available markets for commodities produced. Where rural 
production is marketed for cash (cotton, ground nuts) there will be 
increased opportunities for farmers to purchase inputs of improved seeds, 
mineral fertilizers and pesticides. Market for such non-agricultural prod
ucts as construction poles can generate income, reduce dependence on 
rainfall variations and pave the way for further resource management
activities. Where rural producers depend on subsistence non-cash crops
(millet, sorghum, etc.), labor time will be the principal input available to 
them, and cost-sharing may be the best available public sector option for 
providing limited purchased inputs such as seedlings. 

Cost sharing. The majority of farmers in Mali, Niger, Senegal and The 
Gambia have little cash income with which to purchase inputs, and only
have the financial incentive (realized through increased yields and not 
necessarily through increased cash) to undertake measures which provide 
some immediate benefit. While measures like contour dikes and Acacia 
albidacan be packaged to combine both short term and long term benefits, 
we have found that the rate of adoption is directly influenced by the level of 
short term benefits. For these farmers, it is appropriate for the public
sector to share the costs of initiatives where the economic rate of return 
exceeds the financial rate of return. 

In the first instance, the gap between the two (economic minus financial 
rates of return) provides a measure of the level of public cost sharing which 
would be justified. However, it is important to recognize that the public 
cost of failing to bring about improved resource management is generally
much higher than that gap: food relief, urban underemployment, additional 
health care needs, balance of payments deficits and "development fore
gone" - all partially results of the decline of rural production systems - cost 
much more after the fact than the potential public share of improved
on-farm resource management. 
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Risk sharing. A long-term perspective - necessary to the major effort
required - must entail recognition of the risks inherent in undertaking
improved resource management at the rural level. Not all initiatives will 
succeed, either because they are not properly implemented, or are not 
adapted to local needs or because external institutional, climatic or 
economic factors otherwise prevent success. Direct cost sharing (such as 
the UNSO Acacia albida project in Dosso) will reduce farmer risks, but will 
not be appropriate or institutionally feasible in every situation, at least 
partially because it skews rather than improves rational resource allocation 
decisions at the farm level and encourages dependence on outside pro
grams. In general, the public and private sectors must share the risks on a
long term basis. Like in an insurance program, we can determine with 
reasonable confidence that the insurer (public sector) will profit from the 
overall program even though individual efforts will fail. In the same way,
the insured farmers can best take risks when they know they are protected
against the most catastrophic consequences. 

We believe that one of the most important risk-sharing measure which the 
public sector can provide in the next ten years is the provision of credit.
Access to small-farmer credit in the Sahel is limited and very uneven. 
Many farmers do not have the means of repaying credit even if they could 
use it successfully: that is, improved production may not generate the cash
needed for loan repayment. Rural taxation systems (often on a fixed 
number of francs per person per year basis) draw on the same limited cash 
resources which might finance investment inputs or loan repayment,
National government budgets are limited in their capacity to finance rural 
credit. With donor assistance, credit programs can be expanded, with loan
repaymeilt adjusted to both the size and timing of benefits realized. There 
are many developing country examples of successful rural credit programs,
including rev olving funds, combined with training and extension, which can 
be used as models. Within the four countries addressed in this study, the 
credit programs of the Compagnie Malienne de Developpement de Textiles 
and the use of paid village labor as a form of initial credit in Guesselbodi,
provide two successful examples. 

Institutional 

The Goal 
To bring about those institutional changes which are necessary to encou. 
age and support widespread adoption of available technologies. Instituti ii
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al capacity has been and will continue to be the most difficult constraint to 
resolve, and should be recognized as such. There are, however, opportuni
ties to improve the ways in which the institutional challenge is tackled. 

The Opportunities 
Implementation of improved natural resource practices on the scale 

required to halt degradation in the Sahel, and within the time frames necessary 
to avert human disaster, is above all a management problem. To date, the effort 
has been mismanaged. In particular, two management principles have been 
neglected: 

Commitment of resources. Commitments of financial and human resources 
by donors and host governments have fluctuated, have been unevenly
distributed by priority and have been tied to individu: and short term 
pieces of the effort but not to the success of the long term strategy.
Rationalization of this process (honoring the contract with Sahelian 
populations) will increase the chances of success. 

Phasingof tasks. The environmental problem in the Sahel cannot simply be 
managed as though it were a project to be implemented: the social and 
economic dynamics are complex and cannot be centrally planned. Never
theless, some pieces must be in place before others can be undertaken. 
The relationship between timing needs of various efforts, if better articulat
ed, can help in defining short, medium and long term priorities for public
action. 

These management issues underpin the institutional development needs to 
be met. Each need is discussed below in the context of its relationship to the 
others and to the overall effort. 

Training and skills transfer will be necessary at the local level. Rural 
organizations such as village councils, women's groups, cooperatives and field 
NGOs can provide especially useful intermediation and support to small 
farmers. Investments in training at this level tends to pay off in other develop
ment fields in addition to the area for which training occurs. 

In many parts of the region, field extension agents themselves need more 
training and information about natural resources management in order to 
provide sound advice to farmers. Forestry agents, in particular, tend to be 
trained in the narrow aspects of tree growing, and in protection (policing and 
imposition on fines for illegal cutting) of forested areas, but not in the 
integration of trees and shrubs into the agricultural system for productivity
increases. 
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Training and skills transfer to field intermediaries takes time: for the
training itself and for skills to mature with experience. Absence of suchintermediaries at the local level can become an important constraint to
spreading farmer participation, and should be begun in advance of major efforts 
to disseminate technologies. 

Upgrading organizational capacity: Government ministries and services
involved in natural resource management lack the organizational capacity to 
manage vastly expanded programs. Management skills are particularly deficient 
at the mid(program management) levels. Expatriate project technical assistancehas tended to fill this gap in the short run, but is not a budgetarily sustainable 
solution if efforts are to be expanded. To some extent, reliance on localintermediaries will avoid delaying implementation until this long term problem
is alleviated, but this does not reduce the urgency of the need to begin the 
required manpower development. 

Institutional reform can also have very high payoffs. Forestry agents have
historically earned a sizable increment to their salaries (often several times their
base pay) by imposing fines - of which they are allowe-d to retain a percentage on villagers for illegal woodcutting practices. The service traditions of forestry
services are paramilitary. Both the financial incentive to fine and the service
traditions have been impediments to establishing productive trust relationships
with rural populations. Reversing them will involve the necessary reforms as
well as changes in the curricula of forestry schools to provide agents with the
skills base needed to support rural development (see box). 

Research is as urgently needed in the social sciences issues of technology
adaptation and dissemination as in the natural science aspects of technology
improvement. The long lead times for research need not precede the deploy
ment of available techniques. Results will be equally useful when and if existing
measures have been widely adopted and the climate for further innovation is 
enhanced. 
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Changing the Role of Forestry Agents
 

Through collaborative effort between the Malian Forestry Service and 
U.S.A.I.D.'s Village Reforestation Project (VRP), forestry agents in the Fifth 
Region have successfully made the transition from policing to extension. 

Decades of imposing fines on villagers, coupled with sometimes abusive 
fining by agents for their personal profit, had created so much distrust between 
villagers and agents that the environment for positive extension did not exist. 
There were even documented cases of agents renting cars at their own expense
when official vehicles broke down, so that they could continue to impose fines. 
Income from fines was sufficient to offset the cost of car rental. 

By agreement with U.S.A.I.D., agents in the VRP area can no longer fine 
villagers. They are paid a premium to offset the income loss, and given
additional technical training in resource protection and extension methods. 
Villae authorities and farmers reported significantly increased and more 
positive interaction with agents throughout the region. Technical support from 
the forestry service has been important to the success of many of the private
farmer initiatives the team visited. 

Policy 

The Goal 
The policy goal is to create a policy environment which either provides or 
ceases to inhibit rational incentives for smallholder participation and 
investment in natural resources management. Appropriate policy changes
will not always be sufficient to bring about participation, but will have a 
widespread effect which serves as a necessary complement to other more 
specifically focussed measures. 

The Opportunities 

There are three recommended policy reform priorities: 

Land tcnure. As detailed in Chapter 5, resource management in the 
degrading Sahelian environment increasingly involves investments of time and 
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money in specific parcels of land. Increased security of land tenure is essential if
farmers are to believe that those investments can pay off. Land tenure is an 
issue in all four countries reviewed. 

Resource management rights. Empowering villagers with management au
thority over local resources is a process which has already begun in many areas,
often in conjunction with a specific project agreement, such as in Guesselbodi.
As in that example, and in the movement towards "amenagementdu terroir 
villageois" (management of village environments), villagers will be encouraged to
seek positive opportunities from environmental management when given the
authority and allocation rights to benefit from them. This process can be
coupled with clear guidelines on management responsibilities and on allowable
practices. Fundamentally, however, it recognizes that environmental manage
ment is a decentralizedprocess which is not, in any case, within the effective control 
of central authorities: the absence of authority to positively manage natural 
resources does not eliminate the ability to degrade them. 

Prices for forest products and for agricultural production must, over the
medium to long term, reflect their full economic values. A major source of 
forest depletion is the cutting of firewood for direct use or for sale to commercial 
(generally urban) markets. Because wood is collected as a free good, prices do 
not reflect replacement costs, and uncontrolled depletion continues. Firewood
collected by villagers for their own use is not subject to taxation. However, wood 
cut for resale is subject topermitfees, which are currently still well below the cost

of growing trees. Senegal and Mali have recently increased permit fees substan
tially, and Niger is considering similar action. Much higher permit fees will
eventually be necessary in order to stimulate rural wood production (which
would be exempted from taxation) and to encourage improvements in consump
tion efficiency. Concern that fee (taxation) increases will adversely effect the 
urban poor must be weighed against the effects on rural productions systems of
continued forest depletion. Over the last decade, urban retail wood prices have
already risen sharply (where they are not officially controlled) in response to 
scarcity. The long term issue therefore becomes more one of whether wood
prices will rise as part of a sustainable incentive structure which conserves 
resources, or as the result of accelerating wood scarcity. 

A.I.D. Programming Considerations 
U.S.A.I.D.'s ability to be a party to a long-term contract with Sahelian

populations is itself subject to institutional and budgetary constraints. Issues
requiring attention on this subject are raised below, because they affect
judgements on what strategy A.I.D. should pursue. 
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Protecting A.I.D.'s investment implies assuring sufficient in-house expertise
at each mission to monitor natural resources activities, to interact with host 
country and donor organizations and to select priority investments. At both the 
mission and subregional levels, institutional continuity will take on greater
importance if A.I.D.'s commitment goes beyond individual project involvement. 
In missions and in A.I.D./Washington, efforts are already underway to develop
objective monitoring indicators of progress in natural resources management.
Such indicators can be an especially valuable management tool in tracking
long-term and multi-donor efforts which extend beyond normal programming
cycles. Formal training and interaction sessions for mission natural resources 
staff will facilitate cross-country sharing of information and expertise. 

Limiting new management burdens on missions will be better served as an 
objective where resource management is integrated into existing portfolios. The 
two main themes in resource management fit well with existing A.I.D. prograrrs:
improvement of agricultural productivity, and promotion of rural enterprise and 
income generation. 

Maintainingsufficient expertise to monitor resource management will be 
easier if A.I.D. focuses its limited resources on one or more areas of continuing
interest. A more dispersed approach also increases the chances that individual 
project goals will dominate the agenda. We believe that it will be more useful to 
national governments for each donor to commit itself to a shared responsibility 
to carrying out a long term strategy in one or more defined areas. 

Project desiTl azd evaluation processes will play an important role in 
shaping A.I.D.'s role in the sector. The long lead times to success, and the
"hidden" changes which occur before success becomes visible create the need for 
proactive evaluation approaches which recognize that original project goals may
become outdated. Successful implementation of a strategy will require identifi
cation of and following-up on new opportunities as they occur in additional to 
execution of previously formulated plans. This is a difficult issue to resolve,
given the danger of protecting bad projects under the cover of die need for long
term commitment. Mid-term evaluations which stimulate a collaborative pro
cess of "mid-course correction", calibrated by the strategy objectives and by such 
tools as the monitoring indicators, can be especially useful in successfully
reorientin$ a project, as the mid-term evaluation of the FLUP project carried 
out by Africa Bureau in 1984 demonstrates. 
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Recommendations for US.A.I.D. 

Priorities 

Priority 1: Spread Existing Technologies 
Overall Recommendation: As the highest priority at all funding levels,
stress the deployment of existing technologies which have been shown to
have positive and financially attractive impacts at the farm and/or village
levels and which help to meet criteria necessary for a sustainable system. 

Deployment of existing technologies and strategies were observed to be
having substantial and enduring impacts on the capacity of farms and villages to
produce food, forage, wood, and other products. Farmer acceptance appears to 
be as dependent on risk reduction as on the potential for yield increases.
Opportunities to earn cash income which reduces economic risk can be a 
powerful motivating factor. 

Priority 2: Increase the Productive Potential 
Recommendation: At the medium and higher funding level, support
research that reduces risks and increases efficiencies of higher yielding
technologies and germplasm. Plan to introduce results of this research
where currently available methods to improve natural resource manage
ment have beeni successfully adopted. 

Data show that there is a need to increase the productive potential of
farms through higher yielding technologies and germ-plasm (HYTGP), but it was observed that acceptance of HYTGP was extremely low in the millet and 
sorghum zones where risks from droughts were high and/or where the natural resource base was badly degraded. Field evidence strongly suggests that the 
efficiency of higher yielding technologies and germplasms will be increased when
existing methods of soil and water conservation and fertility improvement have
already been applied. Valuable research, most notably at ISRA (Senegal) is
already being conducted. Some farmers in cotton zones have economically used 
mineral fertilizers where a cash crop is a major part of the rotation. 

Targets for Sustainable Production 
From the Assessment and from research data, the following goals for the 

areas visited are thought to be achievable and necessary. The targeted levels of
production are sustainable for small farmers and can realistically be attained
within ten to fifteen years after appropriate interventions are initiated. 
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A. 	Sahelo-Sudanian Zone (450-750 mm): Low funding option 

Millet and Sorghum Yields. 
Through increasing field tree densities, restricting soil and water erosion, 

and improving manure management, the fcllowing would be expected (depend
ing upon the original condition of the natural resource base): 

o 	 average yields could be as much as doubled with no or minimal recurring
application of mineral fertilizers; 

o 	 probability of crop failure due to drought would be significantly reduced; 
and, 

o 	 fallow requirements would be substantially reduced. 

ForestandHorticulturalProducts. 
Establishment and implementation of management plans for village forest 

lands and support of on-farm microenterprises will significantly increase the 
quantity of wood for poles and fuel, and can increase the quantity of other 
products such as gums, honey, medicines, etc. 

PermanentLivestock Canying-capacity. 
Increased supplies of dry-season forage from additional browse and from 

improved management of forest reserves can sharply increase the permanent
land carrying-capacity (and increase both the quantity and quality of manure for 
soil enrichment). 

B. Sahelo-Sudanian Zone: Medium and high funding options.
 
While fewer data are available for sustainable on-farm impacts from more
 

intensive investments, funding at higher levels should increase the productive
potential of farm enterprises and the rate of deployment of appropriate
interventions. The priority for this funding level remains that of restoring the 
soil's productive capacity. 

GrainYields. 
Average yields can be more than doubled. The probable expectations for 

reduced crop failures and fallow requirements would be the same as the 
low-funding option. The rate of deployment of technologies would be greater
than in the low-funding option. 
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ForestManagement. 
The products would be the same as the low-option, but more models

could be established and greater numbers of personnel trained in forest land 
use planning (FLUP) techniques and in project management, with consequently
higher rates of extension 

Canying-capacity 
Same goal as for low funding option -- that carrying capacity be doubled in

affected areas, but but with higher targets for affected populations. 

C. Sudano-Guinean Zones (Over 750 mm): Low funding option. 
As observed during the Assessment and supported by research data, the

important differences between this zone and the Sahelo-Sudanian zone included 
a much higher frequency of cash crops and of existing vegetative cover and a 
greater risk for erosion and soil leaching. 

Crop Yields. 
Data are still being collected for this zone on yield potentials under

various management schemes, but proper rotations of cash and subsistence 
crops, modest use of mineral fertilizers, extension of improved seed, establish
ment of agroforestry systems, improved management of manure, and improved
animal traction practices should achieve the following: 

o Significant increases in all crop yields; 

o Significant reduction or elimination of fallow requirements; and, 

o Significant reduction in crop failure due to drought. 

ForestManagement 
Improved management of existing forests will provide sustained increases 

in wood, forage and other products. 

Canying-capacity 
Animal traction was observed to be used in this zone for plowing at both 

the beginning and the end of the rainy season. The later plowing appears to
have had an impact on the amount of soil meisture carried over. Additionally,
improved compost pits were supplying significant quantities of manure to the
farm enterprise. It should be expected that use of both animal traction and 
compost pits can be increased. 
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D. 	Sudano-Guinean Zones (Above 750 mm): Medium and low funding
 
option.
 

Soil Fertility 
Addition interventions would include alley-cropping research and exten

sion for soil enrichment and livestock feed. 

ForestLand Management 

Given the greater growth potential of trees, forest management could 
include enrichment plantings of higher value trees. 

Carryingcapacity 
Additional investments should be made into research and extension of 

forage legumes. 

Recommendations by Intervention Category 

Implicit in each of the recommendations below is the assumption that 
specific measures will be implemented in keeping with the principles of financial 
viability and incentives discussed in earlier sections of the report. 

Biophysical 

Soil Fertility Improvement 
Recommendation. At the lowest funding levels, focus resources on sup-
Forting regeneration of field trees and on manure management. At higher
evels, support research on mineral fertilizer and ol improving rhizobium 
adaptability. 

The more productive systems observed during the assessment had at least a 
minimum capacity to recycle nutrients to the topsoil and to make effective use 
of nutrients brought into the system. 

Soil and Water Conservation. 
Recommendation. Extend actions which reduce soil erosion and which 
increase the soil's capacity to retain available water. At all levels of 
funding, support extension of the following: 

o 	 On-farm contour dikes 

o 	 Microcatchment basins 

o 	 Brush and crop residue litter management 
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o 	 Gulley Plugs 

o 	 Living Hedges 

At 	higher levels support increased use of check dams. 

Improved systems which restricted movement of water and soil and which
had relatively high storage capacity for plant available water were observed in all 
four countries. 

MaintainingVegetative Cover. 
Recommendation. At all levels of funding, support establishment and 
maintenance of a permanent cover of woody perennials on a major portion
of farm or village land. Higher levels of funding would permit more 
models and more rapid extension. 

It was observed that susta;nable systems generally included a cover of
woody perennials which cycled nutrients, contributed organic matter, reduced 
erosion ard evaporative losses, and provided year-around supplies of forage,
wood, and other products. 

Institutional 

Trainingand HumanDevelopment 
Recommendation. At the lowest funding levels, increase the capaci
ty of personnel in both the public and private sectors to manage soils and
vegetation, and encourage linkages across sectors of agriculture, livestock,
and forests. At higher levels, support advanced training of personnel
who can establish priorities and plans for national, regional and subregion
al natural resources management. Specific support should be given to the 
following: 

o 	 Convert agencs from police to extension agents 

o 	 Train agents in following techniques: 

-Living hedge management
 
-Improve stove construction
 
-Windbreak management
 
-Natural Stand management
 
-Water harvesting and management
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o 	 Develop local intermediaries 

o 	 Develop project and personnel management skills 

o 	 Develop accounting and account monitoring skills including management 
of credit. 

o 	 Support micro enterprise skills development 

o 	 Arrange training trips for farmers and local agents to "model" sites within 
the region (Guesselbodi and Maggia Valley are two potential locations). 

Human and institutional changes in both public and private sectors were key 
reasons for the success of many interventions. Generally, these changes were in
the form of more effective management of existing resources at the village and 
farm level. This trend should be supported, but additional training will be
required to develop a capacity to establish national priorities for natural 
resources manageme:it and to develop the technologies and strategies for 
increased productivity. 

SectoralCollaboration 
Recommendation. Where appropriate, use diversified A.I.D. portfolios to 
encourage collaboration on natural resource management between services 
of agriculture, livestock and forestry, all of whom A.I.D. missions in the 
region regularly work with. 

The greatest opportunities for sustainable yield increases from improved 
resources management occur in the agriculture and livestock sectors. The 
greater emphasis on resource protection as a priority has tended, however, to 
occur in forestry services. The integration of soil and water conservation and 
soil fertility improvement with the long term production objectives in agriculture
and livestock will be best served by closer collaboration between the services. 
A.I.D. is particularly well-placed to promote such collaboration. 

FocussingResources on Strategic Goals 
Recommendation. Promote host country and multi-donor agreement on 
strategy objectives over a twenty to thirty year time frame. Support
creation of a more structured coordination process for monitoring of 
progress and allocation of scarce donor and government resources. Build 
on what has succeeded (including support to farmer entrepreneurs and 
rural innovators). 
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With shrinking budgets and increasing demands, a long term resource 
management strategy will have the best chance of success if focussed on areas of
high priority. At present, most of the major donors interviewed are only
marginally aware of what other donors are doing in the field. There is significant
duplication of effort, especially in pilot projects, adaptive research and institu
tional development support, even as other high priority activities remain
unfunded. The valuable lessons learned from field experience in one donor's 
projects are often not rcadily accessibie to uthcr dclrors. Policy signals provided
by various donors have sometimes worked at cross-purposes, reducing the 
potential for success. Several donors, including the World Bank and A.I.D. 
representatives, have cited the lack of a formal process of coordination and
information sharing. Considerable bodies of information and data (including
Geographic Information Systems databases) are currently being shared only
through the isolated initiatives of projects or individuals. Even within A.I.D.,
there are few mechanisms and little regional funding available to share 
information across countries and between projects. 

Policy Modification 

Resource Tenure 
Recommendation. Give high priority to working with host country govern
ments and other donors to identify and implement tree and land tenure 
.policies which establish clearer and more secure tenure systems. 

Land and tree tenure policies were found to be a variable that affected the 
willingness of farmers to practice on-farm natural resource management (NRM).
Except in one case (FLUP/Niger), the favorable policy conditions were not part
of the national statutes, but, rather, were local. There is substantial evidence 
that favorable tenure policies being developed in response to changing local 
conditions are having a positive impact on productivity and can serve as models 
across the agroecological zone. 

Tax Incentives 
Recommendation. Support policies already underway to raise permit fees 
on woodcuttin from the natural forest to reflect the long term economic 
costs of replacing dwindling wood supplies. Work closely with host govern
ments and other donors (in particular the World Bank) to define appropri
ate levels and implementation times for revised rates. In order to increase 
the incentive to practice sustained-yield management systems, seek a
differential tax structure which exempts wood harvested from managed
systems (such as Guesselbodi) while increasing taxes on wood harvested 
outside of managed zones. 
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In Senegal and Mali, permit fees have been increased sharply in recent 
years. In Niger, fees on fuelwood are scheduled to be increased by 900% in 
order to reduce wood demand in urban centers. But, the Assessment noted that 
the fuel demand has actually supported more rational foregst management in the 
Forest Land-Use Planning ProjecL in Niger by providing incentive to villages
around Niamey to produce wood i.jr sale in urban markets. The speed with
which such dramatic tax increases is implemented should be moderated to 
assure that this incentive is not undercut. 

Economic and Financial 

FinancingNaturalResourcesManagement 
Recommendation. Encourage the creation of "Revolving Funds" managed 
at local and village levels to provide credit to small farmers for improved 
resource management. Public risk sharing would take the form of seeking
repayment from the increased yields which can be expected over a five to 
ten year period. 

"ContingentIncentives" 
Recommendation. Provide cash or other incentives, along the lines of one 
or more of the successful mechanisms observed in the assessment, to 
implement specific measures which increase soil fertility. Make incentives 
contingent upon implementation of a package of natural resource manage
ment activities. Test and develop such incentives systems in demonstration 
areas, future more widespread future application. 

It was observed that the two major sources of plant nutrients in the topsoil 
were litter from woody perennials and animals. Given their low recurring costs,
they will remain the major sources in the foreseeable future. Maintenance of a
woody perennial cover has become more difficult under increasing demographic 
pressure. Animal manure supplies depend to a large extent upon this cover. 
While one sees dense stands of mature field trees, there is little natural 
regeneration and a declining animal carrying capacity. 

Several projects had developed incentives strategies for establishment of
field trees, especially for Acacia albida in the millet and sorghum zones. One 
used a nominal cash payment for farmers who protected saplings. Economic 
analyses indicate that this approach is viable. In addition, we have developed an 
approach that would link field tree stewardship with phosphorus (P) fertilizer 
support. In this scenario, one or two applications of P fertilizer would be
provided to farmers who maintain a minimum density of saplings. Phosphorus
fertilizer is relatively immobile and may have residual effects on yields for 8-10 
years, if properly applied. This would allow sufficient time for litter from field 
trees to have a significant (and growing) impact on yields. Further information 
of the costs and feasibility of this specific measure should be collected. 
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Research Priorities 
Following the general guidelines of this chapter, research priorities would 

include research on soil fertility through improved agroforestry systems and 
manure management; research on improved soil and water conservation tech
nologies; and research on improved natural vegetation management. 

Research opportunities are defined in function of what is known to be 
ossible in terms of productivity (production/time/input) levels, and of what we 
elieve is necessary to meet strategy objectives. Each research opportunity is 

discussed in terms of the principal outstanding questions to be addressed. 

Soil FertilityResearch 

Soil fertility research has been underway for over forty years in the Sahelian 
region, most notably in Senegal. Findings from past research indicate the 
following: 

o 	 The agro-sylvo-pastoral systems of the Sahelian region have sustained yield 
averages of 950 kg/ha (+ /- 200 kg/ha) of millet or sorghum with very little 
fallow requirement, but they are breaking down under demographic 
pressure. What are the biophysical, socioeconomic, policy, and institution
al constraints to their being restored? 

o 	 The above systems were found to sustain a population density of between 
50 and 60 people per square km, but the population densities are currently
about twice that great. How can mineral fertilizers be economically used 
to complement agroforestry and manure management in increasing the the 
productive potential of these systems? Under what conditions should 
mineral fertilizers be used before the natural resource base is restored? 
What are the major constraints to achieving these potentials? 

o What are the constraints to receiving wider benefits from microbially-me
diated nitrogen fixation? 

o 	 Acceptable soil fertility levels require annual applications of four tons of 
compost. How much compost can be expected to be produced on-farm 
under present circumstances, and how can this potential be increased? 
How can its management be improved? 
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o 	 Agroforestry and manure management research are specific to soil types
and agroecological zones but not necessarily to crops. Within the same 
zone, technologies have been successfully extended across crops. What 
technologies are available to be extended within each agroecological zone? 

o 	 In the semi-arid region, ISRA appears to be the most active organization
conducting agroforestry and compost research as it applies to increasing
soil fertility. ISRA takes a systems approach to agroforestry research,
which appears to be effective in addressing socioeconomic constraints. 
Agroforestry research in Senegal was initiated in the 1960s and semi-arid 
region alley cropping was initiated near Bambey three years ago. These 
involved collaboration among a number of disciplines. (A summary of 
research results will be included in the final report). We understand that 
ICRISAT will initiate agroforestry research this year in Niamey, and that 
ILCA has initiated alley cropping trials (with exotics) in the sub-humid 
zone of Senegal. Farmer cooperators in the USAID/Mali OHV project 
are using a mineral fertilizers to complement an improved manure 
management system. 

o 	 Mineral fertilizer research and extension has been conducted in the 
semi-arid region for the last twenty years. To date its extension has been 
most wide-spread in the cash crop zones (cotton and ground-nuts); its use 
has been limited on sorghum and millet. Research data from Burkina 
Faso indicate that using mineral fertilizer in conjunction with tie-ridging 
(for water harvesting) has significantly reduced its risk and increased its 
efficiency. 

Recommendation. As a priority, support agroforestry and manure manage
ment research to answer the questions raised above. Support mineral 
fertilizer research as it complements agroforestry and manure manage
ment, and link it with water conserving research, such as tie-ridging.
Conduct this research through an integrated systems approach, much like 
ISRA is doing. Collaboration between agriculture, forestry and animal 
husbandry sectors should be encouraged (through fielding multi-dis
ciplinary technical assistance teams, among other strategies). Since re
search products may have use across large agroecological zones, U.S.A.I.D. 
missions should apprise each other of research results in each country. 

Soil and Water Conservation 
As stated above soil and water conservation techniques which have been 

effective include contour dikes, water catchments, windbreaks, and late season 
plowing. From the observations made in this assessment, research priorities
would include the following: 
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o 	 Contour Dikes. First, dikes have not been effective on sandy soils and 
research on managing living hedges would assist conservation on the 
lighter soils. Second, there has been a question of whether water harvest
ing will not rapidly draw down the plant nutrient supply in the topsoil. This 
question should receive research attention. 

o 	Late Season Plowing. Plowing under crop residue before the last rain has 
been adopted by some farmers in the sub-humid part of the 3rd Region of 
Mali. Farmers believed that more water was held over to the next growing 
season using this practice. Research by C. Charreau in Senegal supported
this observation. This should be quantified. If proven true and economi
cally feasible, it merits development and extension. 

o 	Windbreaks. Reportedly, research by ISRA in Senegal suggests that 
tenure policy issues need to be resolved before windbreaks will be more
widely adopted. Tree tenure questions in the Maggia Valley Windbreaks 
are now being resolved at the level of the "Departement". There may be 
some lessons that would apply across the zones. 

Vegetation Management 
There is substantial evidence to suggest that improved management of 

existing vegetation for wood and forage would be more effective, both economi
cally and ecologically, than introduction of new species. Introduction of 
high-yielding varieties into a poorly managed system has often produced
marginal results. Natural stand management for wood and forage production
has made substantial progress under the Forest Land Use (FLUP) Project in 
Niger, particularly in estimating standing volume of wood. In Mali some 
progress has been made in estimating the forage volume of natural vegetation. 

Research findings on the carrying-capacity of naturai vegetation would be 
extremely important in establishing principles for local resource management
(such as in the "terroir villageois" approaches planned in Mali). 

Conclusions: Sustainable Development in the 
Sahel 

This report is based on field observations of individual solutions which have 
worked. We have found a rich basis for concluding that in virtually every
Sahelian environmental and economic context, there are individual approaches
which can lead to greater output and more stable production through improved 
resource management. The issue, however, is one of improving the economic 
well-being of Sahelian peoples, not of improving the state of the environment per 
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se. In a word, the issue is development. It would be a mistake to conclude that,
just because improved resource management has created opportunities for 
sustained development, future development will necessarily be best served by
vastly increasing the emphasis on natural resources. This is, in some senses, the 
error which haus been made repeatedly in development policy over the last thirty 
years. 

As a team, we approach the formulation of action programs with the view 
that the degree of emphasis given natural resources must be justified in 
economic terms. Throughout the Assessment, we have found that financial 
returns to -rnalalholders have been an important ingredient in bringing about 
their participation. The two questions smallholders have asked - "What is in it
for me?" and "how does it compare to other opportunities I face?" - are the same 
questions which must be addressed at the macroeconomic level. 

The Search for Viable Economic Solutions 

The expected development path in the post-independence period has not 
materialized for the Sahelian economies, Export cash crops have faced declining
and unreliable yields. Declining terms of trade between export crops and major
imports have further reduced benefits from the cash crop strategy. Rather than 
increased exports and a growing cash economy, the net result has tended to 
foster increased economic dependency and reduced domestic food security, both 
at the economy-wide and farm levels. The other expected "engine of economic 
growth" - a stable and productive urban economy based on food processing, light
manufaciuring and growing commerce - has also sputtered and stalled. Despite
low wages and even lower opportunity costs, the real costs of manufacturing in 
the Sahel have been uncompetitively hign: exorbitant rates for expatriate
management and technical personnel, relatively low productivity, high mainte
nance costs and unreliable raw materials supplies have been combined with over 
optimistic expectations of comparative economic advantages in manufacturing to 
make this sector as much a drain on growth as a contributor to it. This has 
occurred despite the fact that a disproportionate share of public investment has 
historically gone to developing and maintaining urban-based infrastructure. 

It is precisely this failure of development expectations which has led to
renewed concern about the environment. To be sure, none of the findings in this 
report are new: published literature from thirty and forty years ago makes the 
case for long term environmental protection more eloquently than this assess
ment can. Nevertheless, it is now apparent that smallholder rural production
systems will continue to be the cornerstone of Sahelian development, and that 
such production cannot be sustained if the natural resources base continues to 
decline. The economicjustificationfor naturalresourcesprotection is that resource 
degradationis progressively undercuttingthe only hope for a stable economicfuture 
in the Sahel. rural production systems built around agriculture, livestock and 
water resource management. 

132
 



6 Priorities
 

How much investment is justified to protect the resource base? Many
thoughtful observers have correctly expressed the concern that while resource
protection should be a high priority, the public budgetary cost (technical
assistance, extension, training, cost sharing, etc.) is simply too high to allow more 
than isolated projects which will have negligible macroeconomic impacts. This 
concern clearly has some validity. Donors and governments have con.;istently
implemented "demonstration" projects which, even if successful, only demon
strate what we cannot afford to replicate. 

Too much has been written in general terms to justify a current wave of 
thinking, and economic analysis is easily manipulated to make judgemental
conclusions seem irrefutable. For example, at one level, we can conclude the 
following: 

The pace of environmental degradation has been alarming. It is accelerat
ing as human and animal pressure increases. Average rainfall is on a 
downward trend. Agricultural zones north of what has historically been at 
the 700 mm isohete are at the margins of viability, even in good years - at 
least where traditional practices remain in force. With declining yields and 
increasing populations, local food deficits in drier zones are, to an 
increasing extent, structural rather than the result of abnormally low 
rainfall. The long term public budgetary cost of responding to structural 
food deficits are extremely high (emcrgency food shipments, rapid urban
ization and underemployment, etc.). There is little else, if anything, to fill 
the gap in Sahelian economies if rural production systems continue to 
decline. Therefore, the returns to natural resources investments are 
potentially enormous and high investments in the sector are not only
justified but necessary. 

The problem with this otherwise sound reasoning is that it fails to capture
the dynamics of the rural economy. The first chapter of this report is devoted to 
the "Rapidly Changing Context". Throughout the assessment, we found that the 
need to innovate in response to new constraints and new opportunities was a 
more important motivational factor for farmers and resource managers than 
were abstract decisions to "protect the environment". It is therefore useful to 
recapitulate the underlying trends we saw: 

o there is little or no incentive for local populations to manage or protect 
resources when they do not benefit from such activity. Where resources 
such as wood and forest products are available as free goods, it is generally 
more financially advantageous for the individual to let them degrade
through exploitation than to invest in their protection. Even if large sums 
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are spent on resource protection projects, degradation of common property
resources may well continue, stabilizing - if at all - at much lower levels 
than at present. 

o simply to hold the line on aricultural productivity will require intensifica
tion of management on specific parcels of land under agriculture. 

o the long term relative prices of the "factors of production" -- land, labor and
capital -- are changing. Population density has increased and average yields
per hectare have gone down. As a consequence, per capita agricultural
production has declined steadily since 1968. The returns to intensive land 
management are therefore potentially greater than ever before. 

We found little evidence that public policy was capable of bringing about
widespread changes in farmer behaviorsimply by spending money or resources on
the problem, except when public efforts were consistent with these principles of
smallholder self interest. We did find, however, that by calibrating incentives,
providing training and support and sharing the cost of risk-taking, public
initiative can significantly accelerate (or hinder) the rate of positive change. 

Country Action Programs 
The four-country Sahel Assessment aims to establish the factual basis for

action. We stress the evidence as contained in the detailed case descriptions of
Volume II. The findings and recommendations of this Main Report lay out a 
menu of options which meet the multiple criteria of developmentally sound fEeld
initiatives. The next steps are already underway: to use these findings in the 
development of specific country action programs in Mali, Niger, Senegal and
The Gambia. By definition, such action programs should not be generic
prescriptions of what should be done. Their objective is to define what needs to
be done by the public sector to capitalize on specific opportunities in each 
country. Those opportunities will differ, but c,-st in every subsector, as shown 
throughout this report. 

How Much Will It Cost? 
In addressing this inevitable question, we must bring to bear all of the main 

threads of what we have seen: 

o For locally-led initiatives (by farmers, herders and local resource man
agers), capitalizing on incentives for improved resource management and
income generation in ways which the government can afford to sustain and 
to replicate is the only means to achieve widespread impact. Initial 
demonstration investments may be high, but approacheswhich require high
recurrentcosts will necessarilynot bepartof the solution set. 
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o For 	biological diversity and preservation of the common environmental
inheritance, we must recognize that it is not now the first priority of rural
populations at the margins of subsistence. Large up front public investment 
may be required. One of the most important contributions, to be made is in
conflict resolution in buffer zones which will make it possible for local
populations to make their livelihood in harmony with and not at the 
expense of the environment. There are specific case examples which 
suggest that this approach has worked (see Volume IV on Biodiversity).
We saw no examples in which the government has succeeded in protecting
the environment at the expense of local populations, even if it wanted to do 
SO. 

o There are things worth not doing: woodlots in under 600 mm zones provide
an excellent example. In the struggle for survival, rural populations are
making implicit choices about what constitutes a waste of time. The 
government can throw millions of dollars and precious institutional resources at solutions which the intended beneficiaries themselves have
rejected, with nothing to show for it. 

o 	 Restraint in public policy can usefully take the form of promoting what can
work. Only a small subset of what has been tried over the last twenty years
meets the criteria of being technically, socioeconomically and financially
viable. Yet there is ample room to increase current levels of funding (from all
sources) ten fold without deviating from fairly stringent criteriafor success.
The future of successful natural resources management is more likely to
coincide with future opportunities for economic development than with 
battles which may already have been lost. 

Success, defined as having a sustained and growing impact on protecting therural production base, will always be a matter of degree. Dollars spent will be one factor among many which will affect the degree of success. Irrespective ofhow much is spent or how successfully it is done, millions of people in the Sahelwill be dislocated in the coming decades through the combined effects ofdrought, resource degradation and lack of economic opportunity. The amount
of investment which can successfully be absorbed exceeds what any single donor 
can commit. it probably exceeds what the sum of donors and host governments
can 	 reasonably provide. If we had to venture a guess, an appropriate rangewould peak at over a hundred millions dollars per year in Mali, Niger and
Senegal, and somewhat less in The Gambia. The chances for success will
therefore be vitally influenced by the degree of donor coordination and ofintegration of natural resources management with other rural development 
programs. 
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PREFACE
 

En Fevrier 1987, Le Bureau Africain a sanctionne le Plan pour

l'Appui de la Gestion des Ressources Naturelles dans l'Afrique du
 
Sous-Sahara (PNRM). Le but du 
 PNRM est d'executer des

augmentations soutenables en agriculture et en revenus ruraux oi

l'agriculture comprend la production 
de culture alimentaires et

d'exportation, le betail le Le PNRM a de
et bois. resulte 

l'experience de 1'AID qui indique que la production soutenable est

directement liee & la condition au 
long terme des sols et de la
 
vegeation et A la maintenace d'habitats qui hebergent une flore et
 
une faune genetiquement diverse. 
 Sous le PNRM, le developpement

agriculturel est necessairement considere un sous-groupe de la

gestion des ressources naturelles (GRN). Le PNRM reflete un souci

croissant du public et du Congr~s au sujet d'investissements pour

impacts soutenables en Afrique. 
Sous le Fonds de Developement pour

l'Afrique (DFA) on s'attend & ce que le Bureau Africain cible 10%
du budget de developpement vers les activites 
de gestion des
 
ressources naturelles.
 

Le Rapport sur l'Evaluation de la Gestion des 
Ressources

Naturelles de la Sous-Region du Sahel (SSRA) comprenenant un resume
 
executif, est une des demarches essentielles dans la mise en oeuvre

du PNRM. C'est le resultat de plusieurs mois d'etudes dans le

champ parraines par le Bureau Africain et faits pour addresser un
 
aspect important du probleme de la soutenabilitd du ddveloppement.
 

Le SSRA a dte mend en Gambie, au Mali, au Niger et au Senegal.

La portee du travail pour l'dquipe SSRA a demandd que ses membres
 
examinent de premiere main les initiatives basees sur les fermiers
 
sous lesquelles les impacts se produisaient. Le developpement

soutenable, par sa nature entrecoupante, exige que nous sachions
 
plus sur l'agriculture, l'economie, l'environnement, les
 
institutions nationales 
et leurs politiques et le milieu socio
culturel dans lequel les petits producteurs m~nent le commerce.

Le developpement soutenable exige aussi que nous ayons une fiable
 
comprehension analytique des rapports entre les eldment d'un syteme

de production afin de comprendre la resilience du systbme et 
sa

capacite de rdsister le choc et la tension, & la fois externes et
 
internes.
 

Ce rapport se concentre sur une multitude de pratiques de

production agricuturelles qui une
promettent croissance
 
agriculturelle soutenable dans les quatre pays Saheliens etudies.

Ii a ete 
 prepare par une equipe d'experts rassemblee par

Energy/Development International 
sous la coordination de Michael
 
McGahuey, Agroforestier, 
Branche des Ressources Naturelles,

Division Agriculture et Ressources Naturelles, Bureau de Ressources
 
Techniques, Bureau Pour L'Afrique. 
Le Premier Volume fournit une
 
vue d'ensemble et les conclusions de l'valuation et presente les
 
recommandations.
 

Le Deuxieme Volume fournit une description approfondie et une

analyse de chacune des soixante-dix initiatives etudiees. 
L'Annexe
 

i
 



d'Analyse Financiere (Volume III) fournit une table d'interventions
 
potentielles et une analyse de coats et benefices. L'Annex sur la
 
Diversite Biologique (Volume IV) donne un rapport sur l'effet des
 
interventions sur la diversite biologique d'une region et le
 
potentiel pour l'integration des questions de biodiversite dans les
 
programmes futurs.
 

La compilatation de ce rapport n'aurait pas ete possible sans 
les contributions de beaucoup de personnes. Le personnel des 
Missions dans chaque pays a contribue des heures san nombre A 
preparer pour la visite de l1'equipe, pour faciliter leur travail 
dans le pays, et pour reviser leur conclusions. Une gratitude 
speciale est due aux fonctionnaires des gouvernements de la Gambie, 
du Mali, du Niger et du Senegal qui ont fourni l'equipe avec des 
informations de base et des conseils. Un grand nombre de 
professionels, dans L'AID et en dehors, ont aussi revise les 
ebauches de rapports et ont fait des contributions substantives. 

Notre intention est que ce rapport soit le debut d'un
 
processus plut6t qu'un produit final. La richesse des informations
 
presentees dans ce rapport en quatre volumes fournit nombre de
 
legons pour consolider les programmes d'action pour l'agriculture
 
soutenable des pays. Ii devra aussi aider le Bureau Africain dans
 
ses efforts de planification strategique A long terme et de
 
coordination de donateurs. Le plus important, c'est de constater
 
que les soixante-dix interventions decrites ne reresentent qu'une
 
portion des strategies de gestion utilisees par des innovateurs qui
 
peuvent servir de modeles pour les pays h6tes et les
 
investissements de donateurs qui aident les fermiers & s'aider eux
me mes.
 

Dr. Abdul H. Wahab
 
Chef de Branche, AFR/TR/ANR/NR
 
10/19/88
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CHAPITRE I
 
UN CONTEXTE EN VOIE DIEVOLUTION RAPIDE
 

INTRODUCTION
 

Les ressources naturelles d'un pays constituent le capital &
long terme servant de support a son developpement et a sa

croissance. 
Chaque nation dispose, l'origine, d'un ensemble bien

determine d'eau, de sols, de mindraux, de plantes et de faune; il
lui faut bien gerer ces 
dons de la nature, afin de maintenir en
 
etat et d'ameliorer les moyens de vie de ces populations humaines,
 
y compris les termes d'echange avec les autres nations. 
 On ne

saurait distinguer la 
gestion de ses ressources naturelles -
comprenant son approvisionnement d'eau et la qualite de cette eau;

la qualite de l'air; la fertilite des sols; les mineraux; la
 
couverture vegetale; la flore et lu faune, bref l'ecologie du pays
-de l'conomie nationale. 
Lorsque des conditions de secheresse et
 
une croissance demographique rapide fatiguent l'ecologie, la

gestion des ressources naturelles devient de plus en plus

difficile. Par ailleurs, 
retirer des bdndfices & court terme
 
risque & long terme de sacrifier la qualite et la quantite du
capital naturel du pays. 
 C'est en effet la situation actuelle de
 
l'Afrique de l'Ouest.
 

L'dquipe des Systemes de Gestion des Ressources Naturelles
 
(SGRN) s'est rendue au Mali, au Niger, au Senegal et en Gambie.
 
Elle a recherche des reussites dans le domaine de l'utilisation et
de la gestion des ressources naturelles, c'est-&-dire, des

initiatives ou des interventions qui, dans une certaine mesure,

donnaient des resultats. L'equipe a evite de deterrer des echecs
 
et de dresser, une fois de plus, une liste de raisons pour

lesquelles la gestion 
des ressources naturelles a dchoud en
Afrique. En effet, ceci constitue des informations suranndes et,

en partie, inexactes. Avant d'approfondir la notion de reussite,

il faudrait, au risque de reiterer des faits bien connus, decrire
 
ce 
qui se passe dans les regions sahelienne et soudanienne de
l'Afrique de l'Ouest. 
Etant donne la secheresse durant seize ans

(voir la case ci-apres), il faut que nos criteres de succes soient
 
compenses par jes enormes emp~chements ecologiques et economiques

subis par les populations d'Afrique de l'Ouest.
 

LA SECHERESSE ET LES POPULATIONS
 

Les parametres fondamentaux du ddveloppement economique (par
exemple, les termes d'dchange, l'emploi, les types d'emploi,

l'organisation communautaire du travail, et les r~glements

rdgissant l'acces aux ressources naturelles) ne sont plus

identiques & ceux qui existaient avant la periode de secheresse.
 
Au cours des dernieres douze a seize annees, la pluviometrie est
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restde & 60% des pluies de la periode prd-sdcheresse. Les fleuves
 
principaux, soit le Niger, le Senegal, et le Gambie, ont baissd de
 
beaucoup. Des eaux saldes ont penetre en amont des fleuves vers
 
l'interieur et se sont infiltrees dans la nappes d'eau
 
souterraines. Le niveau des puits a baisse jusqu'a 75 pieds (23

m), rendant considerablement plus dur le travail des femmes, qui
 
ont A charge de tirer de l'eau. Les fordts et les herbages sont
 
devenus de plus en plus fragmentes. Dans certaines regions, les
 
arbres et les herbes productifs, ainsi que certaines especes

utiles, telles que des plantes medicinales, ont completement

disparu. Ii devient plus difficile de contr6ler les feux de
 
brousse. Par ailleurs, le nombre reduit d'agents pollinisateurs,

ainsi que les distances plus grandes separant les plantes ont
 
entraine une decroissance de la production de graines. La
 
dissemination des graines par les moyens usuels (oiseaux, b~tes
 
sauvages, betail) est devenue moins frequente. De mdme, la 
regdneration naturelle des for~ts a ete rendue plus difficile par
la disparition des agents pollinisateurs et de dissemination, ainsi 
que par les demandes accrues de paturage. Bien des especes de 
plantes et de faune, qui constituaient traditionnellement des 
sources de nourriture de reserve ou des elements supplementaires
dans les economies locales, ne se trouvent plus en quantites
suffisantes pour en permettre la recolte (par exemple, fonio,
bourgu, gibier). Le "compte bancaire" naturel du Sahel est & 
present epuise. Dans certaines regions, la perte d'abrisseaux et 
d'arbres s'est averee si marquee, qu'elle a entraine la perte de 
la connaissance de l'horticulture, de l'emploi des plantes et des 
parcours de paturage, et avec cela, les possibilites se trouvent 
diminuees pour les meres d'enseigner & leurs filles, et les p6res

& leurs fils, les connaissances portant sur l'ecologie locale.
 

COMPTE RENDU DE LA SECHERESSE
 

La baisse dans la pluviometrie en Afrique de l'Ouest date de
 
13-16 ans. Le probl~me s'est manifeste de la maniere la plus
 
marquee au Senegal, en La Gambie, au Mali, et au Niger, en passant

de l'ouest & l'est. Cette periode a dure suffisamment longtemps
 
pour detruire de la vegetation naturelle et pour supprimer

definitivement certaines pratiques agricoles. Les media y 
ont
 
prdte beaucoup d'attention. Toutefois, dans l'intervalle entre les
 
annees de pluviometrie extr~mement basse, on n'a jamais pu

atteindre de nouveau dans les 
zones sahelienne et soudanienne les
 
normes etablies avant cette secheresse.
 

Mais il y a pire: la saison des pluies s'est raccourcie: elle
 
commence plus tard (de 16 & 21 jours) et elle se termine plus t6t 
(de 6 & 8 jours). En moyenne, la saison des pluies est de 22-27 
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jours plus courte que les valeurs moyennes A long terme, sapant

ainsi la capacitd deE fermiers de cultiver les varietes de cultures
 
existantes jusqu'A maturite.
 

Les deux cartes 
en annexe montrent l'ancienne situation des
pluies, et celle de nos jours. En effet, le 
Sahara s'est bien

deplace vers le sud. 
 Ii faut noter que le "nouveau" Sahel se
trouve 
& present & de 61 & 133 kilom~tres au sud de l'"ancien"
 
Sahel. Cela signifie que la zone du sorgho/mil et la zone de
paturage intermittent (200 & 500 mm) doivent renrplacer une partie

de la zone du mais/sorgho/mil/arachide qui se trouve plus au sud

(zone recevant de 500 a 900 mm de pluie). Une partie de cette

deuxieme zone remplacera, & son tour, des parties de la zone
coton/cultures commerciales 
(par exemple, arbres fruitiers) au

Sendgal et au Mali. De mdme, il 
a fallu que les rizi~res soient

etablies et en amont des fleuves et vers le haut des collines, afin

d'eviter les eaux salees envahissantes. Dans d'autres regions, le
 
riz se fait remplacer par le sorgho.
 

Du point de vue de la planification pour le developpement

economique, on peut tirer une conclusion evidente: Ne pas utiliser

la pluviom~trie normale. Beau'.oup de projets envisages pour le

Sahel ont dt6 voues A l'echec, du fait d'esperer que la secheresse

prendrait fin d&s le commencement des travaux. 
Des interventions

visant les ecoulements, l'irrigation, des melanges de cultures et

le paturage ont ete planifies en se 
basant sur des donnees

pluviometriques surannees. 
 Dans les annees & venir, personne ne
peut predire le retour des pluies de la pdriode pre-secheresse; par
consequent, il faudrait 
elaborer des projets en utilisant les
 
moyennes pluviometriques des seize derni&res annees.
 

Afin de lutter contre la presente catastrophe, l'energie

humaine compense les forces naturelles. On pou.rait citer 
comme

exemple un programme important O'echange de semences, dans lequel
on echange, vend ou transporte des espdces plus adaptees & la

secheresse et 
provenant du nord, vers le sud, c'est-&-dire dans
des regions qu'on devra dbs & present considerer comme faisant
 
partie du Sahel. En revanche, d'autres personnes apportent vers

le nord des graines d'esp~ces du sud qui ont etd detruites pendant

la secheresse; 
 on les replante, moyennant une irrigation

supplementaire afin de compenser la pluviometrie 
reduite. Cet
dchange massif de semences represente la tentative de la part des

populatiions de retablir la biodiversite, et de s'adapter aux

nouvelles conditions de secheresse, lesquelles, en comparaison avec

les durees de vie humaines en Afrique de l'Ouest, sont permanentes.

Le desir de cultiver des arbres fruitiers et d'autres varietes

cultivdes parait universel. La plantation d'arbres, quel que soit

le degre d'adapatation et 
de succ~s de ces projets, est tres
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migration vers 1l sud de la secheresse de 113 km. Chaque ville
 
montre la pluviometrie moyenne des seize et trente derni~res
 
anndes. on constate une pluviometrie diminuee pour les seize
 
derni res anndes & toutes les stations.
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gendralement considerde comme etant benefique du point 
de vue
 
economique, et importante, du point de vue dcologique.
 

Partout dans le Sahel, de grands nombres d'eleveurs ont perdu
leurs moyens d'existence. 
 Les bovins sont souvent remplaces par

des caprins. L'acces 
aux sources d'eau, aux herbages, et aux
paturages par les eleveurs transhumants est devenu difficile, &
 mesure que les proprietaires locaux reservent ces ressources & leur
 
propre subsistance. Ainsi nombreuses
de dispositions

traditionnelles regissant 1lacces sont 
tombees en desuetude; ou

bien, ont 
dte rendues plus complexes par la nationalisation des
 
paturages en commun. Les pressions exercees par le paturage sont
extr~mement prononcees dans les localites ofi 
la secheresse et/ou

les r~glements regissant l'acces permettent toujours 1'exploitation

du betail. De tous les secteurs de l'economie, l'elevage du betail

s'est avere le plus refractaire et le plus difficile & contr6ler.
 
Ii n'y a eu que de rares succes.
 

Partout dans le et m~me sud, de
Sahel plus au beaucoup

fermiers ont dQ abandonner des champs de culture seche ou 
c6toyant

des rivieres, puisque les eaux de ces rivieres sont devenues trop

salees. Parmi les autres consequences de la secheresse, les
fermiers tiennent & faire pousser des cultures telles que le riz,

le mil et le mais, dont la courte saison de croissance repond & la

saison des pluies raccourcie. Par ailleurs, etant donne une

quantite de terres diminuee, les periodes jachbre pour
de les
terres encore arables ont ete reduites, allant par endroits de plus
d'une ddcennie 
jusqu'& une annee. En tentant d'augmenter la
fertilite des sols, on met le feu & la brousse plus frdquemment et

de maniere plus intense. Et pourtant, cette technique provisoire

n'a pas abouti: 
la periode de jachere raccourcie est caracterisde
 
par une fertilite des sols diminude et par une erosion du sol
 augmentee. Dans nombreuses
de zones du Sahel, et malgre

l'augmentation de la superficie cultivee, la production vivridre

totale a baisse. Les avantages & long terme decoulant de la

diversitd et de la productivite des fordts, ainsi que des sols

stables ameliores, sont devenus difficiles & atteindre.
 

De grands nombres de fermiers partout dans la region sont
enthousiasmes par de nouvelles 
techniques telles que les micro
bassins et les captations d'eau, dont l'objectif est d'augmenter

l'approvisionnement d'eau. 
 Partcut en Afrique de l'Ouest, on
trouve des puits alimentant des jardins irriguds. 
Pour la premiere

fois, des fermiers font usage d'engrais & base de petrole et de
phosphate dans ces jardins irrigues et 
dans les zones de
pluviometrie plus importante, ofi 
 les risques sont moindres. En
revanche, l'achat d'engrais et, parfois, de semences adaptees aux

conditions de secheresse, a entraine la participation des fermiers

& l'economie de marche, augmentant ainsi le besoin de credit.
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De plus, la s~cheresse a exacerbe le conflit entre la faune
 
sauvage et l'agriculture; on consid~re de plus en plus en tant que

animaux nuisibles, les elephants, les phacocheres, les babouins,

les hippopotames, et differentes especes d'oiseaux. La penurie

d'eau a contraint beaucoup de mammiferes de grande taille de
 
quitter les parcs nationaux pour chercher de quoi manger dans les
 
zones agricoles, oi on les tue avec des armes A feu. Ii existe,

donc, un besoin pressant de la gestion des aniriaux nuisibles, afin
 
d'elargir sa portee au-del& des sauterelles et des oiseaux
 
granivores et pour envisager des moyens afin de maintenir en bon
 
etat l'agriculture la biodiversite de
et en Afrique l'Ouest.
 
L'etat de la plupart des populations de mammiferes de grande taille
 
est desespere.
 

Il existe egalement des malentendus entre generations tr~s
 
courants, car les jeunes croient de plus en plus fermement que les
 
methodes traditionnelles d'exploitation agricole, de p~che et
 
d'elevage ne sont plus aussi valables qu'elles ne l'etaient par le
 
passe. En consequence de la crise du milieu, les habitants ouest
africains accueillent les innovations plus librement qu'ils ne le
 
faisaient avant 
ou au debut de la secheresse. Les structures
 
sociales de la vie economique sont devenues plus flexibles, afin
 
d'y incorporer de nouvelles techniques et innovations permettant

d'affronter les problemes poses par les sols epuises non-fertiles
 
et la disette d'eau. Les personnes innovatrices qui adoptent de
 
nouvelles methodes pour faire face aux conditions de secheresse,

qui font usage de nouvelles fagons d'augmenter leurs revenus
 
mondtaires et leur productivite & court terme au moyen de la
 
conservation des sols, ou qui savent dpargner l'energie et la main
d'oeuvre, sont eux-m~mes des ressources naturelles importantes; car
 
il faut dire que les interventions a grande echelle, telles que les
 
projets anti-desertification exigeant de grands investissments de
 
capital et de maintien ou les projets d'exploitation des bassins
 
fluviaux comprenant des barrages et des systemes d'irrigation &
 
grande echelle, n'ont pas rapporte les rendements attendus.
 

La main d'oeuvre migratoire saisonnibre vers les villes et

d'autres pays (m~me la France) a beaucoup augmente A mesure que

l'ensemble des terres et des eaux diminuent, et que les economies
 
mondtissees remplacent progressivement la production locale des
 
necessites de l'existence. A mesure que les habitants 
ouest
africains se deplacent vers 
les villes, tout comme la population

urbaine en general, ceux-ci perdent leurs des liens tres
sens 

intimes entre le sol, l'eau, les arbres, le bois de feu et la
 
nourriture. La distance qui les separe de l'ecologie nationale a
 
fait obstacle A la plupart des tentatives de preserver les
 
ressources naturelles en
en faisant un usage plus efficace (par

exemple, foyers qui 
conservent le bois). L'urbanisation en
 
croissance a entraine la necessitd d' ducation mati~re
en 
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d'environnement et de conservation, afin d'enseigner de 
nouveau
 
ces liens et de souligner l'importance pour les menages urbains de

reduire les pressions exercdes sur les ressources du pays. En
elle-m~me, la secheresse a nourri le d~sir de plus amples

connaissances relatives & l'environnement et aux moyens de vivre

dans ces nouvelles conditions. Les jeunes ouest-africains, qui

sont n~s apr~s la disparition de la plupart des animaux sauvages,

doivent se familiariser avec l'Afrique d'avant la secheresse, ainsi
 
qu'avec les anivaux mentionn~s dans les contes de leurs parents.
 

En somme, l'ecologie humaine et l'economie de l'Afrique de
l'Ouest sont passees par 
un changement important. La crise de
 
l'environnement a laisse le chemin libre aux 
innovations et aux

interventions susceptibles de faire 
face & la secheresse et aux

pressions exercees 
par des populations croissantes. Le defi

consiste & retablir une economie agro-sylvo-pastorale resistante
 
et productive, laquelle conserverait au moins les ressources

naturelles, et notamment la fertilite des sols et la qualite des
 
eaux. 
 Le defi plus grand lance & l'Afrique de l'Ouest en mati~re
 
de gestion est celui de l'amelioration des ressources naturelles
 
en introduisant des techniques qui et augmentent la productivite

& long terme des sols et aident & diversifier le couvert vegetal;

ces demarches serviroiit egalement & emp~cher une crise humaine et

economique encore plus prononcee pendant les periodes de secheresse
 
futures.
 

L'equipe a consider6 le Sahel ouest-africain d'un point de
 
vue optimiste. 
Partout, nous avons vu des gens qui substituaient
 
leur propre imagination, leurs capacitds techniques, leur energie

physique et leurs connaissances aux dons de la nature dont ils

avaient 
joui par le passe: pluies, recoltes fiables, paturages,

for~ts, fleuves, eaux souterraines, gibier, poissons et plantes

mddicinales. La secheresse persistante et la crise econonique ont

d~finitivement change l'Afrique de l'Ouest. Mais on pourrait

envisager deux perspectives: soit on peut, en considerant la
 
ddgradation du milieu, prdvoir tin 
sort mailheureux; ou bien, on
 pourra, en s'inspirant des actions audacieuses et creatrices de

petits fermiers, p~cheurs et bouviers individuels, envisager les

possibilitds d'un avenir difficile, mais non impossible & realiser.
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BIODIVERSITE: LA RESSOURCE NATURELLE A LAQUELLE
 
ON NE PRETE PAS DIATTENTION
 

La biodiversite ddsigne une ressource naturelle 
qu'on a
 
rdcemment "d~couverte." Rdduite A l'essentiel, la biodiversite
 
est la ressource naturelle que les hommes scientifiques appellent

le plasma germinatif. La plupart des gens connaissent le plasma

germinatif sous forme d'organismes constitues de mati~re genetique,

c'est-&-dire les animaux et les plantes, englobant le riz et les
 
elephants, les champignons et les orycteropes. Et pourtant, la
 
biodiversite signifie plus que les seules espdces; 
elle comprend

egalement la notion de conservation de ces especes dans des
 
populations suffisament nombreuses pour assurer leur existence A
 
l'avenir. La conservation de la biodiversitd est rendue la plus

facile et la plus sare, en preservant la communaute des especes qui
la supporte et qu'elle aide A preserver. En Afrique de l'Ouest,

il y a cinq communautds biotiques: le desert du Sahara; les terres
 
s~ches du Sahel ofi poussent des arbres et des arbrisseaux; la forat 
s~che soudanienne; les estuaires littoraux et les iles pres de la 
c6te; et les cours dleau douce. Au sein de chacune des ces
 
communautes, il existe une chaine alimentaire et des vegdtaux qui

different de maniere importante de celles des autres communautes.
 
De plus, dans chacune de ces communautes, il peat y avoir d'autres
 
distinctions plus fines, qui representent egalement des complexes,

seuls en leur genre, de plasma germinatif suffisant a leurs propre

besoins. Par exemple, dans le Sahel on trouve des dunes, des req

(collines tronquees), des plateaux, des bassins d'eau fermes, et
 
des depressions, dont chaque accident du terrain est une variante
 
evidente de la communaute biotique du Sahel.
 

On s'est familiarise avec la notion de biodiversite & cause
 
d'une des questions importantes sur laquelle elle met l'accent:
 
les especes et les varietds exposees & des risques et menacdes
 
d'extinction. Cette optique aide A illustrer le souci double de
 
la biodiversite. D'un c6te, il existe la necessite de preserver

des esp~ces dont les usages humains directs ne sont pas immediats
 
ou suffisamment bien compris. En Afrique de l'Ouest, les hommes
 
font usage de presque toutes les esp~ces connues de plantes et
 
d'animaux; et pourtant, sur cette 
liste peuvent figurer certains
 
animaux, tels que le chien sauvage, le martin-pdcheur pygmeen et
 
le calao des terres, ainsi que certaines plantes qui n'ont pas
 
encore etd dtudiees pour ddceler de possible usages medicinaux ou
 
industriels. Il se peut que ces esp&ces ou communautes 
ne
 
continuent d'exister que dans des regions protegees que les
 
gouvernements nationaux auront consacrees 
& cet usage. Dans ces
 
cas, le but immediat de la biodiversite est la creation d'un refuge

ofa les citoyens pourront regarder une partie de leur heritage

africain, 
lequel, sans cela, aurait disparu; d'une communautd
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biotique de reference, en comparaison avec laquelle on peut

apprecier les changements produits par les dtres humains; 
et d'un

milieu educatif dans lequel les enfants et les adultes peuvent

etudier l'ecologie, les communautds naturelles et la biologie de
 
l'Afrique tropicale.
 

De l'autre c6te, on tient & preserver differentes especes dont

les honmies font usage. Celles-ci comprennent des especes animales,

telles que le lamantin, qui fournit de la nourriture en periode de

secheresse et qu'on considere comme etant sacre dans de nombreuses
 
religions locales, et des plantes telles que les varidtes de mil
 
en voie de disparition qui seraient resistantes aux maladies, & la

secheresse et ddgits
aux causes par les oiseaux, ou des arbres
 
conne le kouf, 
 qui est menace par la secheresse et la

surexploitation, et dont on fait traditionnellement usage pour des

fins medicinales et religieuses depuis tres longtemps. 
 Pour les

fins de cette evaluation, la biodiversite implique la preservation

de la variete dans les milieux tant naturel qu'humain. On peut

marquer le contraste entre la biodiversite et les activites qui

diminuent la richesse des esp~ces at l'abondance des populations.

Ii y a sous cette rubrique, trois questions importantes: les types

d'habitat, les especes 
et les varietes des cultures (plasma

germinatif). 
 En realite, il est impossible de distinguer, 1'un de
 
l'autre, les milieux naturel et humain en Afrique de l'Ouest. Dans

la plupart des cas, l'ecologie humaine relevant de la biodoversite
 
est d'une importance cruciale, et pour la conservation et pour le
 
ddveloppement soutenable.
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CHAPITRE II
 
METHODES ET CRITERES DE DEFINITION DE SUCCES
 

INTRODUCTION
 

En novembre 1987 
et janvier 1988, une dquipe polyvalente,

composee de personnes ayant longuement travaille dans le Sahel
 
ouest-africain, a visite quatre pays, & savoir le Mali, le Niger,

le Senegal et la Gambie. Elle etait chargee de documenter et

d'evaluer dans ces pays des initiatives reussies en matiere de

gestion des ressources naturelles. Le Bureau africain de l'USAID

avait demande & cette 
equipe de definir des criteres de succes,

d'identifier des interventions reussies sur le terrain, de
 
documenter et d'analyser ces reussites, et d'en tirer des legons

qu'on pourrait appliquer pour augmenter le nombre d'options

regissant l'elaboration d'une strategie pour 
les ressources
 
naturelles dans le Sahel.
 

METHODOLOGIE DIEVALUATION
 

Notre equipe a elabore une methodologie bien definie.

Prdalablement & chaque visite dans un pays particulier, les membres

de 1'equipe s'informaient, aupres de professionnels qualifies, sur
 
les interventions reussies en en
cours matiere de ressources
 
naturelles. Simultanement, et en faisant appel au personnel des

missions de 1'AID, nous cherchions & identifier des sites
 
d'importance particuliere. 
 D'apres les listes maitresses, notre

dquipe 
a choisi des endroits qui etaient typiques des ressources
 
naturelles, des organismes donateurs, des regions et des ecologies.
 

Les membres ont egalement consacre beaucoup de temps & la

definition des types de donndes & recueillir dans chaque endroit,

ainsi que les criteres de succ~s. 
 Apres plusieurs iterations
 
notre equipe a elabore une approche uniforz..e de collecte de donnees
 
A chaque endroit. On considerait la normalisation comme etant
 
importante pour s'assurer de l'efficacite et de l'uniformite des

visites sur le terrain; et pourtant, & notre avis il etait tout

aussi important de se servir d'un format permettant des discussions
 
non-structurees des 
tacteurs qui auraient contribue au succes du

projet dans un endroit donne. Le format des rapports reflete ce
 
besoin de flexibilite (Table 2.1).
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TABLE 2.1.
 
FICHE DIENREGISTREMENT DES DONNEES
 

SYSTEMES DE GESTION DES RESSOURCES NATURELLES
 

I. DONNEES DE BASE
 

A. Lieu
 
B. Participants & la visite
 
C. Caracteristiques principales du lieu 
(sols, vegetation,
 

eau)
 
D. Nombre d'hectares concernds
 
E. Facteurs speciaux du cas particulier

F. Pratiques traditionnelles relevant de l'exploitation des
 

terres
 
G. Nature de l'intervention
 

II. DESCRIPTION DE L'INTERVENTION
 

A. Mesures techniques mises en oeuvre
 
B. Organisation sociale de l'intervention
 
C. SystOme de primes d'encouragement dconomique
 
D. Donnees socio-economiques
 

III. DISCUSSION GENERALE SUR L'INTERVENTION
 

Des son arrivee dans chaque pays, l'quipe passait plusieurs

jours dans des reunions avec des dirigeants gouvernementaux, du
 
personnel de 
P'AID et d'autres contacts cles dans les capitales.

Ces reunions permettaient & l'equipe de faire un choix definitif
 
des sites A visiter, de consulter des documents cles, de prendre

des rendez-vous pour des visites avec le personnel de terrain et,

lorsque cela s'averait convenable, d'incorporer des cadres de 1'AID
 
et/ou des minist~res concernes dans les equipes s'exergant sur le
 
terrain.
 

Le choix final des sites A visiter etait base sur plusieurs

criteres. Premierement, nous envisagions d'etablir un equilibre


interventions secteur qu'appuyaient
entre les du prive 1'AID,

d'autres organismes donateurs bilateraux et multilateraux et des
 
organismes non-gouvernementaux. Deuxiemement, 1'equipe decidait
 
de ne rendre visite qu'aux interventions qui auraient ete
 
reellement mises sur pied depuis au moins trois ans, et, de
 
prefdrence, plus longtemps. Nous nous sommes efforces d'evaluer
 
des interventions visant chaque ressource naturelle principale,

savoir l'eau, les sols, la diversite de la flore et de la faune et
 
l'nergie humaine. 
Finalement, il fallait prendre en consideration
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des questions logistiques. 
 Notre equipe ne pouvait pas, par
exemple, visiter la Deuxieme Region du Mali, le Ferlo et la Valle

du Sdnegal au Senegal, ni les departements du nord et de l'est du
Niger, en raison des limitations du temps, des conditions

difficiles de deplacement 
et des grandes distances & parcourir.

Cependant, nous tenions & nous assurer que les regions visitees
embrasseraient, en 
gros, toutes les variations 6cologiques et

economiques & l'interieur de chaque pays.
 

Pour chaque pays, notre equipe originale s'est repartie 
en
deux ou trois petites equipes, afin de pouvoir affecter le nombre

de personnel disponible dans le pays au nombre de visites prevu.
L'incorporation de specialistes des sciences naturelles et sociales
dans chaque equipe encourageait une collecte de donndes plus rapide
et plus approfondie. Au total, nous avons visite plus 
de 70

diffdrentes interventions visant 
la gestion des ressourc %snaturelles 
dans quatre pays. Ii faudrait bien noter que nous
mettions l'accent sur des interventions et 
non pas des projets;

nous tenions non seulement & sunnonter une tendance 
vers
l'evaluation de projets, mais aussi & faire 
des aeppreciations

d'interventions dont le financement provenait et du sacteur prive
et du secteur public. 
 Il arrivait souvent que les interventions
 
visitdes faisaient partie integrante de projets d'une portee plus
vaste. Par ailleurs, nous observions tres souvent des efforts qu'on
deployait avec succes au sein de projets, lesquels, lorsqu'on les
appreciait dans l'ensemble, n'etaient pas reussis. 
En beaucoup de
 cas, les interventions en etaient & leurs stades de developpement

initiaux; ainsi ne pouvait-on les caracteriser, & ce stade-l&,

comme etant de veritables reussiti.-. 
 Enfin, en mettant l'accent
 sur des interventions plut6t que lessur projets, les membres
pouvaient documenter les efforts innovateurs qui retenaient leur
 
attention.
 

Notre equipe reste convaincue que, malgre les limitations du
temps et des distances, l'enqu~te englobait bien toute une gamme
d'interventions portant 
sur les ressources naturelles dans le
Sahel. Les bandes d'echantillonnage ont couvert les parties tant
nord que sud du Sahel, dans les regions historiques soudano
sahelienne, soudanienne et soudano-guindennes. Dans chaque zone,
les endroits reprdsentatifs contenaient un haut degrd de diversitd

dcologique, dconomique et sociale. Par exemple, 
nous avons dtudid

des plateaux, plaines des
des et 
 valldes fluviales; les
interventions apprdcides touchaient 
des zones agricoles, des
rdserves 
 forestieres et des rdgions sauvages. L'expdrience

prdalable des membres de l'dquipe dans d'autres circonstances auSahel a fourni des exemples utiles, compldmentaires & ceux observds 
en tant qu'equipe. 

Notre dquipe a passd de quelques heures & une demi-journde &
visiter chaque site. Au ddbut de la visite, on rdvisait des 
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informations generales avec le personnel du projet ou avec des
 
services de vulgarisation. Ensuite, accompagnds de ce personnel,
 
nous 
rendions visite & un ou A plusieurs sites oq se ddroulaient
 
les activites sur le terrain, afin de mener des entrevues avec le
 
personnel. Souvent, celles-ci commen9aient dans une maison
 
particuli~re ou au centre d'activitds villageois, et se
 
poursuivaient sur le terrain. On interviewait et
personnel

villageois. Il arrivait frequemment que l'equipe se divisait, en
 
s~parant les participants villageois du personnel d'assistance,
 
afin d'encourager l'expression plus libre de leurs opinions.

Lorsqu'on appreciait une intervention privee, ces differentes
 
demarches dtaient souvent incorporees dans une longue discussion
 
avec les entrepreneurs concernes.
 

Le plan des rapports de terrain, represente dans la Table 2.1
 
ci-dessus, a aide l'equipe & structurer enqudtes et les
ses 

rapports soumis aux missions de 1'AID dans chaque pays. De plus,

les membres employaient des listes de th~mes ou de questions cles,

afin de mieux structurer les discussions qu'ils entretenaient sur
 
le terrain. On recueillait des donnees & la main, en les
 
transcrivant dans les notes de chacun. Chaque membre d'equipe

tachait de representer les phenomenes observes, en fournissant des
 
details aussi exacts et fins que possible. Quoique chaque membre
 
de l'dquipe de recherche eat son style & lui lg.rement different
 
de celui des autres, chacun d'entre eux tenait & respecter les
 
objectifs de fidelite et de provision d'informations completes.

A mesure nous poursuivions nos travaux, l'assimilation progressive

des mimes valeurs et des procedes intellectuels par tous les
 
membres de l'quipes nous aidait & concentrer notre attention sur
 
ces objectifs et & elaborer un portrait detaille de chaque

intervention. A la fin de chaque journee, les membres echangaient

leurs notes entre eux. De plus, ils travaillaient en commun &
 
dresser le portrait synthetique de chaque intervention, au cours
 
de la seance que nous consacrions la fin de chaque semaine passee
 
sur le terrain & la redaction des rapports.
 

VERS UNE DEFINITION DE LA REUSSITE
 

Tout au debut, notre equipe avait pour mission d'identifier
 
les interventions techniques qui (par exemple, l'Acacia albida,
 
les brise-vent, les diguettes en courbe de niveau, les haies vives,

etc.) concouraient & la reussite de la gestion des ressources
 
naturelles de la part des petits cultivateurs; et de classer ces
 
interventions selon leur degre d'efficacite. Cependant, nous avons
 
trouve, au stade initial de notre evaluation, que les interventions
 
qui repondaient & nos criteres, c'est-&-dire qu'elles etaient
 
soutenables et qu'elles pouvaient se reproduire d'endroit en
 
endroit, resultaient d'un agencement de facteurs sociaux,
 
financiers et techniques. Par consequent, nous avonE mis un accent
 
plus marque sur les observations faisant partie des rapports de
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visites sur le terrain, car 
nous n'avions pas l'intention de ne
trouver 
que ce que nous cherchions; plut6t 
nous tenions &
comprendre les 
facteurs fondamentaux mis en 
jeu aussi pleinement
 
que possible.
 

En recherchant des cas de reussite, notre equipe 
ne prenait
pas necessairement en consideration le but du projet ou
intervention en question. Parfois, les 
 reussites dtaient
inattendues et differaient du dessein original 
de l'activite en
question. 
 En d'autres termes, notre attention etait portee 
sur
les enchainements des faits; 
nous desirions eviter d'evaluer un
projet en nous 
basant sur ses termes de refdrence. Les
interventions dtudiees pouvaient donc 6tre de nature technique (les
foyers & faible consommation d'energie, la protection de 
cours
d'eau, les micro-bassins d'eau), sociale (la resolution de conflits
portant sur 
l'acces aux ressources communales, la creation 
de
cooperatives villageoises) ou economique (les travaux compenses par
la nourriture, le capital d'apport, les especes, le credit).
 

Pour les 
 notre
fins de enqu6te, on considdrait une
intervention comme etant reussie si elle parvenait & satisfaire au
 
moins un des criteres suivants:
 

- ameliorer la fertilite des sols ou arrdter la degradation

additionnelle;
 

- ameliorer l'utilisation des eaux ou la gestion de la qualitd
de l'eau; 

- augmenter la couverture vegdtative, notamment les plantes
qui aident & affermir le sol, & ameliorer la fertilite des sols ou

& gerer l'approvisionnement d'eau;
 

- maintenir en etat ou ameliorer les conditions stimulant la
biodiversite, y compris des varidtes agricoles et horticoles, ainsi
 que les especes et les habitats naturels;
 

- epargner ou structurer de nouveau les energies humaines
(augmentation de la productivite), 
afin que des individus ou des
communautes disposent des revenus et/ou du temps necessaires pour
prendre en consideration la gestion des ressources naturelles.
 

Les pauvres en pays rural ne s'opposent pas & la protection
de leurs ressources naturelles; bien au contraire, lorsqu'ils en
sont informes, 
ils semblent desirer ameliorer la gestion des
 ressources. 
 Pourtant, les economies appauvries et depourvues de
ressources ont tr~s souvent fait de sorte, que les fermiers ne se
soucient guere que de se procurer les moyens de subsistance & court
terme. 
Autant "la conjoncture" (la crise economique prolongee) que
la vitesse de la detdrioration ecologique emp~chent les fermiers,
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les eleveurs et les citadins de tenir compte des codts et des
 
benefices A long terme, lesquels,lies aux ressources naturelles,
 
rdsultent de leurs conduites. En effet, il y avait souvent une
 
relation etroite entre la gestion reussie des ressources naturelles
 
et des ameliorations generales apportees aux economies nationales
 
et locales, ainsi que des programmes de planification familiale.
 

Les criteres de succ~s ont ete mis au point & mesure que notre
 
equipe devenait plus experimentee. Le choix du moment auquel on
 
mene l'evaluation d'une intervention prdte & des conclusions
 
differentes. Par exemple, au Mali, il a fallu consacrer beaucoup
 
d'annees au demarrage des foyers & faible consommation d'energie,
 
en tant qu'entreprise autonome. Au bout de cinq, ou meme sept,
 
ans, on considerait que les projets de foyers maliens avaient
 
echoue. Et pc'irtant, au bout de dix ans, la plupart des domiciles
 
ruraux maliens contiennent des foyers ameliores; en effet, beaucoup
 
de villageois en fabriquent. En general, il n'existait pas de
 
periodes bien delimitees d'incubation, de developpement et
 
d'acceptation totale d'idees et techniques differentes; aussi
 
avons-nous conclu que la qualification d'"echec," qu'on y
 
appliquerait prematurement, ne servirait qu'& faire obstacle & la
 
realisation d'objectifs de gestion des ressources & long terme.
 
Parfois, des interventions devenaient des reussites lorsque, par
 
suite de la prolongation du financement sur plusieurs annees,
 
l'acceptation se developpait dans un village ou une region. Parmi
 
les exemples de ce phenomene, on pourrait citer la regdneration de
 
l'Acacia albida et l'implantation de brise-vent dans le bassin
 
d'arachides au Senegal. Il etait difficile dans d'autres cas de
 
predire le moment propice ot il convenait de juger du succes ou de
 
l'echec. En general, si une intervention repondait & d'autres
 
criteres (primes d'encouragement, risques faibles, respect des
 
valeurs communales, technologie appropriee, realisable du point de
 
vue technique), ii semblait qu'une pdriode de dix ans au mini-mum
 
etait necessaire & la reussite.
 

La reussite varie aussi en fonction du contexte. Par exemple, 
la plantation d'arbres au Sdnegal s'av~re tres reussie par 
comparaison & la situation d'il y a quelques annees. Les risques 
evidents sont moindres; il existe des primes d'encouragement; on 
met les techniques necessaires & la dispisition des interesses; il 
y a eu resolution de certains conflits avec des valeurs et la 
structure sociale locale; et enfin, les droits relatifs aux arbres 
semblent assures. Cependant, du point de vue de la diversite des 
especes et du reboisement, la plantation d'arbres n'a pas 
pleinement atteint son but. Premierement, certaines especes, dont 
l'Eucalyptus et le Gmelina, ne visent que des usages uniques A 
court terme (poteaux de construction). Par exemple, l'Eucalyptus 
n'a pas les mgmes effets benefiques sur la fertilite au sol, comme 
l'Acacia albida et le Cordyla pinnata. De plus, le bois de feu de 
Gmelina est de mauvaise qualite. Et pourtant, quoique, A notre 
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avis, ce premier stade (la plantation d'arbres) doive des & present

dtre modifie, afin de mettre en jeu la diversite des especes et les

arbres A usages multiples et dont la capacite de redonner de la
fertilite au sol est ameliorde, il serait errone de considerer ce

premier stade 
comme etant un echec. En fait, la plantation

d'arbres pour en obtenir des 
perches de construction peut

representer la meilleure (plus rentable) utilisation de la terre.

L'enthousiasme lid aux bienfaits 
& court terme decoulant de la
plantation 
d'arbres constitue, en toute probabilite, une etape

intermediaire necessaire precedant 
un deuxibme stade visant

l'enrichissement et la consolidation de la diversite biologique et
 
economique.
 

Le succes varie egalement en fonction de la perspective de

l'observateur. L'analyse des coits et des bdnefices usuelle 
ne

representait pas toujours un instrument suffisant pour mesurer la

reussite. 
Par exemple, en ce qui concerne les interventions visant

la biodiversite, il etait 
impossible d'attribuer une valeur

economique preservation d'esp~ces d'oiseaux
& la ou d'habitats
uniques. Or, il n'y avait que 
certaines interventions qui

produisaient des resultats immediats (par exemple, des barrages de
 
retenue de reservoirs augmentaient des recoltes). Ii y en 
a

d'autres, et notamment ler. parcs nationaux, les haies vives et la
gestion des bassins hydrographiques, dont les bienfaits ne se

rdaliseront que sur une periode de temps trop longue pour permettre

A l'equipe de la mesurer, la predire ou l'observer au cours une

br&ve visite. Pour les ecologistes culturels, il est evident que

la sdcurite 
accrue des droits de jouissance, en encourageant la
gestion amdlioree des ressources naturelles, constitue un facteur
 
evident de reussite, quoique l'analyse economique de ce phenomene

reste difficile & faire. 
De m6me, et malge l'echec d'interventions
 
techniques particulieres, certains aspects du processus, dont la

participation des villageois & l'elaboration de projets et le choix
 
des sites, sont d'une importance cruciale pour la rdussite & long

terme; la participation favorise le respect de soi, 
la confiance
 
en soi et l'independance, facteurs qui contribuent tous & la

gestion soutenable des ressources naturelles et au developpement.

Une seule ressource, ou bien la perspective bornee d'un secteur
 
particulier, risquent d'aveugler l'observateur sur la dynamique en
 
cours de l'utilisation des ressources. 
 Parfois, par exemple, en
 
augmentant l'intensite avec laquelle ils exploitaient dans un seul
but les terres dans 
un endroit, des villageois allegaient la

pression qu'ils y exergaient & un autre.
 

LES LIMITES DE NOTWI ETUDE
 

L'equipe a limite la portee de notre etude en raison du temps

disponible, des desirs de 1USAID et de ses propres connaissances
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spdciales. Par consdquent, nous avons omis d'etudier certaines 
questions fondamentales. Par exemple, nous n'avons pas examin6 le 
probleme de la planification familiale, ce qui constituait un 
lacune importante dans notre enqu~te sur les ressources naturelles, 
etant donne que les pressions exercees par la population fatiguent 
souvent les ressources naturelles. De plus, nous n'avons pas
cherc'e A savoir si les femmes essayient de reduire les dimensions 
de leurs familles, afin de mieux faire face aux conditions de 
secheresse et aux limites imposees A la production vivriere. Parmi 
les membres de notre equipe, il n'y avait pas de consultant 
specialise dans le domaine "femmes et developpement" qui pot
susciter des echanges de vues sur les questions de planification
familiale qui touchent les femmes en particulier. De plus, nous 
n'avons pas etudi6 l'impact eventuel du SIDA (Syndrome immuno
depressant acquis) sur la qualite de vie et sur les rdserves
 
d'energie humaine dans le Sahel.
 

Par ailleurs, nous n'avons eu qu'un contact superficiel avec
 
les interventions visant la p~che marine ou d'eau douce. Nous
 
n'avons visite qu'un seul projet d'aquaculture, et & un autre de
 
l'elevage de crevettes. Et pourtant, la secheresse a provoqud

d'enormes reductions dans les quantites de poissons d'eau douce et
 
des especes qui dependent des estuaires. Depuis 1960, les prises
 
ont baisse de 80% dans le fleuve Niger (au Niger); de plus,

beaucoup de p~cheurs ont abandonn6 leur travail traditionnel le
 
long des fleuves Senegal et Niger, et ceux qui restent ont 6t6
 
forces & prendre de jeunes petits poissons dans bien des endroits.
 
Pour compenser ces pertes, on coiunence A s'interesser & la
 
pisciculture; mais les premiers projets de ce genre n'existent
 
plus, et ceux qui ont ete mis sur pied par la suite sont trop
 
recents pour susciter des commentaires. Puisque les p~cheries

n'ont pas, jusqul& ce jour, fait l'objet des efforts de I'USAID,
 
elles ne faisaient pas partie intdgrante de nos termes de
 
reference. D'autres pays et organismes, dont le Canada et la FAO,
 
s'intdressent beaucoup plus & cette essource.
 

De mdme, notre equipe n'a pas etudie les interventions visant
 
le fourrage et le betail, quoique cette question importante ait
 
fait l'objet des efforts de I'AID par le passe. L'experience au
 
3ahel a 6t6 particulierement morne en ce qui concerne le suivi,
 
l'amelioration ou l'elaboration de programmes efficaces de gestion
 
des animaux qui broutent.
 

Enfin, notre equipe n'a pas etudid les mineraux, bien que les
 
phosphates soient un produit important au Senegal, au Mali et au
 
Niger, de par leur entree dans le nmarchd des engrais & l'usage de
 
petits fermiers. M~me si ces quatre pays produisent des phosphates

mineraux, l'absence d'une strategie regionale production et de
 
commercialisation les a contraints & importer des engrais A base
 
de petrole. Le bdtail, leo p~cheries et les mineraux constituent
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des questions complexes en matiere 
de gestion des ressources
 
naturelles, questions exigeant des analyses micro- et macro
economiques approfondies. Elles meritent d'etre etudiees en detail
 
dans le cadre de l'laboration d'une strategie d'ensemble visant
 
les ressources naturelles du Sahel.
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CHAPITRE 3
 
INTERVENTIONS REUSSIES
 

EN MATIERE DE GESTION DES RESSOURCES NATURELLES
 
DANS LE SAHEL
 

INTRODUCTION
 

Vue d'ensemble
 

Ce chapitre presente une synth~se des observations faites par

notre equipe dans soixante-dix interventions reussies visant la
 
gestion des ressources naturelles auxquelles avons
nous rendu
 
visite dans les quatre 
pays. Nous nous sommes efforces de

communiquer non seulement les faits tels que nous 
les constations
 
lors de chaque visite, mais aussi un sens des facteurs soi,-jacents

qui ont contribue au succ~s de chacune 
de ces actions. Les
 
rapports des visites sur le terrain comportent beaucoup plus

d'informations (presentees Volume
au 
 II) que ne pourrait

raisonnablement assimiler 
le lecteur d'apr~s une seule lecture;
 
par consequent, les observations seront classdes en trois
 
categories principales, & savoir les interventions techniques, les
interventions socio-economiques et les mesures politiques. 
Chaque

categorie est definie bri~vement dans la section appropriee. Les

conclusions presentent en certaines
resume caractdristiques et
 
facteurs decisifs concourant au succes.
 

Afin de conserver 
 la richesse et la diversite des
interventions sur le terrain, les discussions dans chaque catdgorie

sont suivies d'exemples spdcifiques cites en reference
 
(rdfdrences dar- les cases horizontales & la fin de la discussion

pertinente). Par ailleurs, pour plus de commodite, nous presentons
 
au lecteur quatorze exemples de 
cas abreges, d'une page chacun,

reproduits dans ce chapitre. 
 Quand c'est praticable, les textes
 
et les references renfermde 
 dans les cases se reportent & ces
 
quatorze cas. Or, une familiarite avec cet ensemble limite
 
d'observations sur le terrain fournira au lecteur des points de

rdpere concrets et accessibles pour les discussions et les exemples
 
que nous presentons ci-apres. 
Nous avons choisi ces quatorze cas

abregds & cause de leur nature rdprdsentative. Pourtant, nous ne

saurions prdtendre qu'ils peuvent remplacer les 
comptes rendus
 
beaucoup plus amples de chaque intervention que comporte le Volume
 
II.
 

Y a-t-il ea des succbs?
 

Y a-t-il eu des succ~s? La reponse simple est oui. Nous
 
avons observe des succes frappants qui ont produit des impacts

evidents, parfois sur de grandes populations. Cette catdgorie

comprend plusieurs aspects du projet Guesselbodi de gestion des

for~ts naturelles (Niger), le projet de Brise-vent dans la Vallde
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de la Maggia (Niger), et les programmes visant i'adoption de foyers
 
de terre amdliores (Mali). Le succ~s de ces programmes residait
 
typiquement dans la conjonction des actions qui se deroulaient
 
simultanement. Aucun facteur unique ne conduit & lui seul au 
succes d'une intervention dorne; de mdme, aucun type
 
d'intervention n'est forcement voue au succes. Le projet de
 
Guesselbodi, par exemple, tient plus d'une serie d'actions que
 
d'une intervention simple: l'affectation de main-d'oeuvre salaride
 
A la restauration des terres, l'amenagement des fordts, la
 
plantation et la recolte d'herbes, et la crdation de cooperatives
 
de bacherons villageois. De mdme, le programme malien des foyers
 
se fondait sur la formation, la publicite en masse, le
 
developpement technologique et la mobilisation sur les plans social
 
et politique. Dans les lro-s exemples cites ci-dessus, non
 
seulement les actions entreprises ont reussi d'apr~s leur propre
 
mandat, mais aussi elles sont susceptibles d'etre reproduites dans
 
d'autres contextes.
 

TABLE 3.1
 

Quatorze Cas de Gestion des Ressources Naturells
 

Barrages d'arrdt de 1'Operation Haute Vallde (Mali)
 
Barrages d'arr~t et Microbassins (Niger)
 
Barrages de retenue d'eau et Conservation des sols (La
 

Gambie)
 
Pdpinibres privees (Sdndgal)
 
Techniques de solution des conflits (UICN) (Mali)
 
Education relative & l'environnement (Mali)
 
Projets de jardinage prives (Sdndgal)
 
Introduction du riz & cycle court (La Gambie)
 
Associations intdgrees de developpement rural (Sdndgal)
 
Amenagement des fordts naturelles (Niger)
 
Cooperative de Guesselbodi des bccherons (Niger)
 
Gestion des p~cheries fluviales (Niger)
 
Comite feminin de Bignona pour le contr6le des incendies
 

(Sdnegal)
 
Formation des fermiers en matire de ressources naturelles
 

(Mali)
 

ACTIONS TECHNIQUES VISANT LA GESTIOI1 DES RESSOURCES NAT 1URELLES
 

Conservation des eaux
 

On met en application des techniques de conservation des eaux
 
partout en Afrique. Dans la region d'Adar Doutchi au Niger et dans
 
le Plateau de Bandiagara au Mali, par exemple, les fermiers Haoussa
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et Dogon, respectivement, construisent habituellement des caniveaux
consistant en des rangees 
de pierres, afin de retenir des
ecoulements provenant 
des sols lateritiques crodteux. 
 Dans le
bassin du 
fleuve Senegal en Mauritanie, les 
fermiers Haalpulaar
construisent des cl6tures faites 
de broussailles a travers de
petits tuyaux de drainage, de fagon & ce que le sable transporte

par le vent (qui s'entasse le long des cl6tures pendant la saison
seche) forme un barrage de retenue d'eau. 
Les producteurs de riz
Jola au Sendqal et en La Gambie ont, depuis longtemps, capte des
 eaux de pluie et de 
l'eau de riviere afin de cultiver leurs
rizieres au moyen d'irrigation. Au Plateau de Jos 
(Nigdria) et
dans les montagnes de Mandara (Le Cameroun), !'emploi de terrasses
etait mis en valeur dans la periode pre-coloniale. Toutes 
ces
techniques de captage d'dcoulements fournissent des eaux

supplementai-es aux recoltes.
 

Nous avons observe, dans le cadre 
de notre evaluation,
beaucoup de techniques de conservation des eaux qui venaient d'etre

introduites (voir la Table 3.2), 
y compris:
 

- des barrages de retenue pour pourvoir aux besoins des lommes et
des animaux (Etudes de cas 
1 et 2, Volume II);
 

- des barrages 
de retenue servant & augmenter la production

agricole (Etudes de cas 3, 4 et 5, Volume II);
 

- des captages d'eaux pour augmenter la production d'arbres et de
recoltes (Etudes de cas 6 - 9, Volume II);
 

- des barrages pour la protection des canaux d'ecoulement (Etude

de cas 10, Volume II);
 

- le labourage en 
courbes de niveau, les bandes de vdgdtation et
les banquettes rejointes (Etude de cas 3, Volume II);
 

- des brise-vent (Etude de cas 13, Volume II).
 

Table 3.2
Mesures reussies de conservation des sols et des eaux
 

Actions entreprises par des 
 Actions inspires par des orga
fermiers privds 
 nismes donateurs
 

Peits barrages d'arrdt 
 Protection des canaux
Haies vives 
 Barrages d'arr~t traversant des
 
ravines
Barrages de retenue 
 Stabilisation des dunes


Diguettes en courbe de niveau 
 Diguettes en courbe de

rejointes 
 niveau et banquettes
 

Microbassins
 
Retablissement des terres 
drodees
 
par couches, aux fins de l'agri
culture
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Certaines mesures de conservation des eaux, telles que les
 
barrages d'arrdt de l'Operation Haute Vallde (Mali) et les barrages

d'arr~t et microbassins Swissaid, ont rdduit les risques resultant
 
de la penurie des pluies; ces mesures permettent la gestion plus

intensive des terres, et elles economisent du temps et de i'energie

humaine. Les fermiers se montraient desireux d'experimenter ces
 
techniques, car il leur fallait tres peu de capital, et que des
 
quantites accrues d'eau, en combinaison avec des engrais, tendent
 
& augmenter les rendements potentiels. T'n outre, l'intensification
 
de la production reduit le nombre d'hectares que chaque mdnage doit
 
affecter aux cultures, alldgeant ainsi les pressions exercees sur
 
les terres marginales agricoles, pastorales et forestieres.
 

Etude de cas: Barrages d'arrdt de
 
1'Opdration Haute Vallde
 

Les captages d'eau ont transforme des terrains vagues en des
 
champs productifs, donnant plus de 600 kg de cdreales par hectare
 
avec une pluviometrie qui ne s'eleve qu'& 250-300 mm (Etude de cas
 
7, Volume II). La construction de microcaptages sur des terrains
 
degrades abandonnds a donne des recoltes de c6reales de 0,5 kg/m2

(500 kg/ha) avec une pluviometrie de 320 mm (Etude de cas 6, Volume
 
II). Or, la construction de micro
captages exige l'affectation considdrable de main-d'oeuvre,
 
laquelle constitue une ressource dont les mdnages fermiers
 
ressentent la pdnurie. Quoiqu'il en soit, la transformation de
 
terres incultes en cultures au moyen de methodes de gestion plus

intensives, procure des terres & ceux qui n'en ont pas la
 
jouissance; de plus, elle apaise des conflits naissant des droits
 
de jouissance et elle reduit les pressions sur une ressource
 
fragile.
 

Etude de cas: Les Microcaptages d'Enadoujoum et
 
les Barrages diarrdt d'Ourihamija
 

Selon les conclusions tirdes des entrevues avec des fermiers
 
habitant la Haute Vallee du Mali, & Tahoua, au Niger et La Gainbie,
 
les efforts de conservation des eaux & grande echelle font appel

& des capacitds techniques, financieres et d'organisation qui

depassent celles des localites. Et pourtant, des projets de
 
demonstration spectaculaires encouragent parfois des organismes
 
locaux A entreprendre eux-mgmes des travaux suppldmentaires,
 
moyennant de l'assistance technique et financi~re exterieure.
 
L'Unite d'dxploitation des Sols et des Eaux de La Gambie et le
 
Projet Integre Keita de Ddveloppement Rural en sont des exemples.
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La mise en disponibilite opportune d'intrants, de credit et
d'assistance 
 technique competente et flexible etait 
 d'une
importance cruciale pour la rdussite des projets de conservation
des eaux que nous avons visites. Peut-.dtre que le facteur le plus
important de plus etait le transfert des techniques qu'on pouvait
mettre en oeuvre en y affectant des ressources locales. Parmi les
exemples edifiants, on pourrait citer la technique de captage de
Swissaid (Etude de 
cas 7, Volume II), qui met l'accent sur des
methodes dont les fermiers peuvent faire usage moyennant un minimum
d'assistance exterieure, ainsi que l'extension de sa portee operee
par le Service forestier du Ddpartement de Tahoua, Niger.
 

La Conservation du sol et la fertilit6 amdlior6e
 

La conservation du sol 
est tout aussi difficile & rdaliser
dans le Sahel que partout ailleurs dans le monde. 
 Les benefices
rdsultant de la conservation des sols sont moins evidents et d'un
impact moins immddiat que ceux decoulant de la 
conservation des
eaux. 
Par ailleurs, la conservation du sol exige qu'on y consacre
des quantites considerables de temps et de main-d'oeuvre, et elle
peut conduire & des sacrifices de la production & court terme. 
A
defaut de mecanismes de relais ou d'autres encouragements, ces deux
cofts limiteront son extension.
 

La croissance demographique explosive, l'accroissement de la
Droduction agricole commerciale et la baisse des pluies constituent
Lne charge demesuree par rapport & la capacite des sols fragiles
du Sahel de produire de la nourriture, du fourrage et des fibres
selon les pratiques de gestion actuellement en vigueur. 
 Partout
dans le Sahel, en raison du defrichement de terres et des jacheres
en baisse, les sols subissent l'erosion
eolienne et hydraulique, ainsi 
 que les consequences
l'augmentation de l'evaporation et du lessivage. 
de
 

La baisse des
pluies 
a egalement occasionne la baisse des 
niveaux fluviaux et
une pdnetration accrue des eaux salees le long des voies navigables
c6tibres. 
 Tous ces processus reduisent la fertilite. L'@rosion
augmente la charge sedimentaire dans l'air et dans les eaux.
rdservoirs s'emplissent rapidement de sediments 
Les
 

flottants.
sables steriles sont deposes Des
 
sur des champs qui, par le 
passe,
etaient productifs. 
Des ravines coupent des vallees anciennement
fertiles, en limitant
y l'acc&s 
et en rendant l'agriculture
impraticable. 
Des ravines creusdes dans cours d'eau emportent les
ecoulements 
des orages, reduisant la frdquence la
et duree
l'inondation des plaines de
inondables. 
 Ces ravines diminuent les
niveaux phreatiques et, par endroits, detruisent les 
fordts dont
la survie depend 
 des niveaux hydrographiques eleves et
d'inondations saisonnieres.
 

Dans les zones de pluviomdtrie accrue, telles que la region
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de Sikasso, Mali (pluviometrie de 1200 mm), l'excedent des eaux
 
est souvent un problbme: les risques poses par la formation de
 
ravines et par l'erosion de couches s'av~rent encore plus graves
 
lorsqu'il s'agit de sols croiteux d'ohi le couvert arbore a ete
 
enleve. La conservation des sols est une action prioritaire dans
 
ces zones.
 

Les fermiers se rendent bien compte des benefices de la
 
conservation des sols, et notamment le maintien des substances
 
nutritives et organiques. Les pratiques traditionnelles
 
d'amelioration de la fertilite des limons sablonneux sont lides &
 
la conservation des eaux et/ou aux actions relevant de l'agro
foresterie (voir ci-dessous). L'usage de cultures intercalaires
 
telles que des lgumes ou la plantation d'arbres qui fixent
 
l'azote, en sont des exemples. Les inondations saisonnieres le
 
long des lacs, des dtangs et des rivieres permettent egalement aux
 
fermiers de se lancer dans les cultures permanentes sans toutefois
 
reduire la fertilite du sol.
 

L& ot l'rosion menace directement les cultures, les fermiers
 
ont mis en oeuvre des mesures de conservation du sol, souvent avec
 
le soutien des projets en matiere de vulgarisation. Parmi les
 
exemples figurent les diguettes en courbe de niveau appuyees par
 
I'OXFAM au Burkina Faso, par le projet de recherche DRSPR en
 
mati~re de systbmes de gestion agricole finance par les Pays-Bas
 
et par l'organisation semi-publique CMDT dans la region de
 
production cotonniere de Sikasso, Mali; les techniques de gestion
 
d'ensemble des bassins hydrographiques, dont la port~e a etd
 
dlargie par le Projet Keita au Niger; et les digues, les barrages
 
de protection et les bermes en courbe de niveau, par l'Unite de
 
Gestion des Sols et des Eaux (SWMU) en La Gambie. Tous ces projets
 
ont rdalise l'adoption repandue de mesures de conservation simples
 
et peu onereuses.
 

Paimi les autres interventions rdussies visant la conservation
 
des sols, qui sont en voie d'extension dans le Sahel, figurent les
 
brise-vent (Etudes de cas 13 & 15, Volume II); les barrages d'arr~t
 
(Etude de cas 11, Volume II); les digues de detournement (Etude de
 
cas 12, Volume II); les barrages de protection de canaux (Etude de
 
cas 10, Volume II); et la recolte des eaux (Etudes de cas 1 & 9)
 
(voir la Table 2.2). Ces interventions exigent parfois des
 
investissements considerables de capital et l'affectation de main
d'oeuvre importante; dans certains cas, il faut une assistance
 
technique competente et le sacrifice des bienfaits & court terme.
 
Le soutien fourni par des projets et des organismes donateurs a
 
servi de fa9on reussie A rdduire les obstacles entravant
 
l'amdlioration de la conservation des sols.
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Etude de cas: Barrages de retenue et mesures de conservation
 
des sols dans la region du village de Sintet
 

Les brise-vent constituent des interventions reussies
repondant & des objectifs multiples et visant la conservation du
sol, que font des fermiers prives dans les quatre pays visites.

Les meilleures 
donnees dont on dispose concernant les avantages
des brise-vent proviennent de la Vallee de la Maggia au Niger, ofi
 un projet CARE, mis sur pied depuis plus d'une decennie, a suscite

beaucoup d'attention de caractere analytique. 
Dans cette vallee,

les brise-vent augmentent les recoltes nettes jusqu'a 20%; de plus,ils fournissent du bois et d'autres produits forestiers. Les
brise-vent stimulent de plusieurs fagons la productivitd agricole:

ils reduisent la destruction de jeunes plantes due 
aux jets de
sable, ils aident & l'etablissement des puplements d'arbres, et ils
reduisent les quantites de temps et d'energie qu'il faut consacrer
 
aux nouvelles plantations. Les brise-vent augmentent l'humidite
ambiante et 
reduisent la vitesse des vents et la temperature,

permettant ainsi une transpiration et une assimilation d'eau par
les plantes plus efficaces. Ces phenomenes, & leur tour, reduisent

la sollicitation des reserves en 
eau par les cultures, et leur
permettent de mieux resister aux periodes de secheresse prolongees

sans se fatiguer. Les brise-vent mettent egalement les cultures

& l'abri des vents d'orage et reduisent la verse au minimum.


Des bienfaits similaires, quoique non quantifies, 
ont ete
observes dans des plantations de brise-vent par des fermiers
habitant ailleurs dans la region. 
L'action deployee dans la Vallde

de la Maggia a eu une 
influence marquee, de par son caractere de
demonstration: 
le projet CARE & Koro, dans la Cinquieme Region du
Mali, a fait observer & premiere main & quatorze fermiers

l'intervention reussie de la Maggia. 
 Le taux d'adoption qui en a
resulte a depasse 70%. D'autres petits fermiers ont plante des
eucalyptus sous forme de brise-vent (Etude de cas: Angel Togo,

Volume II); ils en ont tire des bendfices consistant en la
protection des sols et en la commercialisation de poteaux. 
 Les
fermiers ayant participe & nos entrevues ont insiste sur les usages

multiples des brise-vent.
 

Et pourtant, il y a des inconvenients associes aux brise-vent.
Premi~rement, ils exigent qu'on y affecte beaucoup de main-d'oenvre

lors de leur plantation, et qu'on veille & leur protection conti.nue

pendant les premieres anndes. Ils risquent de chasser le betail,
appartenant aux 
femmes, qui pature dans les chaumes. Les arbres
et les arbrisseaux fournissent ].'abri les
de pour oiseaux

granivores et les encouragent a y faire leurs nids. 
Par ailleurs,
 
un mauvais choix d'esp~ces d'arbres et d'arbrisseaux pour
 

25
 



3 INTERVENTIONS REUSSIES
 

constituer les brise-vent peut causer une augmentation des prises
 
d'eau souterraine qui soit plus grande que le remplissage des
 
reserves, ce qui peut alterer la quantite et la qualite des eaux.
 
Mais l'inconvenient le plus g~nant des brise-vent releve, en toute
 
probabilite, des questions des droits de jouissance des terres et
 
ies arbres, et notamment des droits d'abattage des arbres. Ii
 
reste aux projets principaux, dont le Projet des brise-vent dans
 
la Vallee de la Maggia au Niger et le Projet pour la stabilisation
 
des dunes c6tieres au Senegal, & etudier ces effets. Heureusement
 
que des rangees d'herbes, de pois d'Angole et de brousailles mortes
 
constituent des mesures moderement reussies, repondant & des
 
objectifs multiples; ces rangees peuvent servir de brise-vent dans
 
les endroits ofi les arbres et les arbrisseaux ne s'averent pas
 
convenables.
 

Etude de cas: Les Brise-vent de la Vallee de la Maggia
 

Les barrages de protection de canaux, tels que ceux construits
 
par Swissaid au Niger et SWMU en La Gambie, figurent parmi les
 
actions reussies visant la conservation des sols. Ces barrages
 
retiennent les ecoulements provoques par les orages et
 
permettent aux eaux de se repandre dans les plaines inondables,
 
deposant ainsi du limon et augmentant l'infiltration et la mise en
 
reserve des eaux. Les ecoulements ralentis des rivieres augmentent 
la sedimentation. L'infiltration accrue le long des cours d'eau 
et sur les plaines inondables aide & remplir la nappe aquifbre. 
Enfin, il y a stabilisation des ravines secondaires qui se forment 
sur les canaux principaux et qui menacent de couper les plaines 
inondables. 

Ce type d'action convient tout aussi bien & la zone de 1200
 
mm de pluie au Mali et A la zone de 250 mm de pluie au Niger.
 
Cependant, il faut, dans bien des cas, qu'une serie de barrages de
 
garde de lits soit construite. Une telle action risque de
 
necessiter des competences qui depassent celles que peut y apporter
 
un seul village. L'assistance technique apportee de l'exterieur
 
aide A surmonter les obstacles organisationnels, en aidant les
 
villages & concevoir, batir et maintenir ces barrages en etat
 
(comme c'est la cas dans les projets OHV, Swissaid et SWMU).
 

L'emploi d'engrais, qui ameliore la fertilite des sols
 
agricoles, est etroitement lid A la disponibilite d'eau, au risque
 
de sdcheresse et a la valeur des cultures en question. Dans les
 
zones plus seches, ot les variations pluviometriques sont egalement
 
marquees, les fermiers limitent les applications d'engrais
 
chimiques aux cultures irriguees. Dans les zones de plus haute
 
pluviometrie, telles que celle de Sikasso, les fermiers font
 
alterner le coton et des cereales, de fagon que celles-ci tirent
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profit des effets residuels des engrais appliques 
au coton. Le
 
paillage contribue & la fertilite du sol dans la fordt naturelle
 
de Guesselbodi. 
 Le projet d'extension OHV & Ouelessebougou, Mali
 
est l'une des actions peu nombreuses dans la cadre de laquelle les
 
fermiers commencent & experimenter des fosses et des terrains A
 
compost. De telles techniques semblent constituer une alternative
 
generalement applicable aux engrais chers dans les 
zones ou la
 
pluviometrie est plus importante.
 

Etude de cas: Extension de 1'Op6ration Haute Valle
 

M&me l& oi les petits cultivateurs ont adopte avec succes des
 
techniques de conservation du sol et d'amelioration de la
 
fertilite, notre equipe a constate la potentialit6 d'amelioration
 
additionnelle. 
Dans bien des cas, y compris la stabilisation des
 
dunes c6tieres au Senegal. et des dunes & l'interieur du Niger,

(Dakoro, Maine-Soroa), ainsi que la gestion des bassins
 
hydrographiques & Keita, Niger, c'est le personnel des projets qui

possede les connaissances techniques necessaires 
et qui est
 
responsable de la gestion. Mais, & l'avis des membres de 
notre

equipe, le seul fait de faire passer aux fermiers eux-mdmes un plus

haut degre de competences 
et d'autorite conduirait en lui-m~me &
 
l'intensification de leurs efforts personnels pour ameliorer les

choses. Effectivement, nous avons pu observer des petits

cultivateurs et des intermediares locaux qui ont cree des
 
techniques d'une eventuelle valeur. 
A Kayes (Senegal), les fordts
 
c6tieres sont d'une importance cruciale pour la stabilisation des
 
dunes et pour l'augmentation de la productivite des sols. Un
 
pepinieriste & Kayes avait d'excellentes iddes pour rendre les
 
fordts dconomiquement auto-suffisantes, au moyen de l'abattage

contr6ld et de la gestion des peuplements. Malheureusement, il lui
 
manquait et les ressources ndcessaires et l'autoritd pour les
 
mettre en oeuvre.
 

Les Interventions foresti~res et agro-forestieres
 

Les interventions forestieres en cours dans le Sahel sont
 
d'une varidtd marquee. Des cas de mdthodes traditionnelles d'agro
sylviculture coexistent avec des mdthodes modernes. 
Cette rdunion
 
de techniques comprend les actions suivantes: 
la protection des

espdces qui fixent 
de l'azote et qui retiennent de l'humiditd
 
(Acacia albida); les plantations d'Acacia albida et d'autres
 
especes locales dans les champs; la gestion des fordts naturelles;
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les bois appartenant aux coopdratives, aux villages et aux
 
particuliers (et les plans concernant ces bois); les pepinieres

villageoises et privees; les vergers prives; et les mesures
 
volontaires visant le contr6le des incendies. Notre dquipe

s'interessait tout particuli&rement aux cas nombreux de
 
l'amenagement integre des arbres et des arbrisseaux faisant partie
 
integrante du systeme agricole.
 

Table 3.3
 
Intervention reussies en matibre d'agro-forestiere
 

Actions entreprises par les fermiers prives
 

Plantations de perches
 
Pepinieres privees
 
Bois prives
 
Bois sacres
 
Protection sur les terrains
 
Haies vives
 
La plantation d'arbres fruitiers parmi les autres
 

cultures
 

Actions inspirees par les organismes donateurs
 

Chantiers de bois villageois
 
Pdpinieres
 
Captages d'eau pour les arbres
 
Brise-vent
 
Amenagement des for~ts pour la production de bois de
 

feu
 
Plantation d'arbres sur les terrains destines & d'autres
 

cultures
 
Amdnagement des reserves foresti~res
 

On a pu constater les vestiges de beaucoup de systbmes agro
forestiers traditionnels dans les quatre pays visites. De tels
 
syst~mes se caracterisent par l'agriculture permanente en
 
combinaison avec la protection de bouquets denses de l'Acacia
 
albida, arbre qui fixe l'azote et qui du fourrage, ainsi que par
 
l'emploi de fumier obtenu du betail. Ces vestiges subsistent, par
 
exemple, toujours dans la region de Thies dans le pays de Serer au
 
Senegal, dans certaines regions du Dallol Boboye & Dosso, Niger et
 
dans l'arrondissement de Mirria, au Niger. Des bouquets, denses
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par endroits, de cet arbre 
se pr~tant A des usages multiples

poussent dgaleinent dans zones
d'autres saheliennes. La

conservation des bouquets 
etablis est plus facile & assurer et
moins 
co~teuse que ne l'est la regdneration artificielle. La

regeneration naturelle de l'Acacia albida produit
se assez

facilement, comme pouvait en temoigner notre 
equipe lors des

visites aux projets & Koro, Mali (CARE), & Dosso, Niger (UNSO), et
 
& Thies, Senegal (USAID), par exemple; cependant, la necessite de
 mettre les pousses & l'abri du betail et du labourage pose, dans
 
ce cas, de graves difficultes, d'autant plus que les pressions

demographiques sont en voie d'accroissement. Quoiqu'il en soit,

les fermiers se rendent bien compte de leur importance.
 

Des haies vives, plantees par les populations, constituees de

sisaux et d'euphorbes, poussent partout dans 
la Troisieme et la

Cinquieme Regions du Mali, dans le bassin arachidier sendgalais et

dans la Casamance. Bien que les pluies 
en &tat de baisse aient

retreci la region du nord des sisaux et que les haies

traditionnelles ne soient pas toujours 
bien entretenues, des

fermiers ont plante de grands nombres de haies nouvelies autour des

jardins et des vergers dans ces regions. Cependant, la mise en

culture en all6es en rapport avec les haies vives n'est qu'& 
son 
debut. Des Prosopis, des Neems, des Anacardiers et mdme des
Eucalyptus s'unissent avec des Euphorbes, des sisaux et, parfois,
des POis d nlgOl± ddns ces haies. Les systemes d'irrigation, tant
 
publics que prives, sont mis de plus en plus & l'abri de brise-vent
 
et de haies vives. Or, il arrive que le choix d'espbces pour ces

haies n'est pas toujours optimal. Curieusement, notre equipe n'a
 
vu que tres peu de haies en La Gambie qui s'etaient incorpore des

innovations. Dans l'arrondissement de Filingue, une zone
sahelienne 
assez seche au Niger, notre equipe a remarque de

nombreux petits jardins dont la protection etait fournie par des

haies vives constituees de prosopis. On experimente actuellement
 
dans plusieurs sites au 
Niger (Dakoro) l'emploi d'euphorbes pour

stabiliser les dunes.
 

Mais les interventions forestieres & petite echelle les plus

reussies 
consistent sans doute en la multiplication et en la

diversification des peuplements 
villageois et individuels de

perches dans le bassin arachidier au Sen~gal et, & un degrd

moindre, dans le departement de Tahoua 
au Niger. Les fermiers
 
habitant ces regions ont assimild les technologies mises & leur

disposition par des projets 
& grande dchelle (PRECOBA, PAFOCSE,

PARCE, CARE-NIGER); par ailleurs, ceux-l& ont adapte les techniques

de dissemination et de transplantation & leurs propres besoins

organisationnels et economiques. 
Les bois prives aident & alldger

les pressions 
de la demande sur les les for~ts naturelles peu

abondantes. Dans les zones de 
haute pluviometrie et dans les

bassins & basse altitude, il y a accroissement du nombre de vergers

fruitiers prives. Dans les regions plus humides du sud, il y a peu
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de projets mettant des informations avancdes en matiere de vergers
 
fruitiers a la disposition des fermiers, quoiqu'il y existe des
 
possibilites prometteuses.
 

Etude de cas: M. Ka, pepinieriste
 

Les brise-vents mis sur pied dans la Vallee de la Maggia au
 
Niger ont demontre avec succes aux fermiers la valeur des brise
vent en ce qui concerne l'accroissement de la productivite
 
(dtablissement des bouquets, retention de l'humidite), et de la
 
culture des arbres en gdneral. L'intervention dans la Maggia sert
 
actuellement de site de demonstration pour les fermiers y rendant
 
visite de maradi, Niger, et mdme pour des fermiers Dogon de la
 
CinquiOme Region du Mali. Ceux-ci ont commence & planter des
 
brise-vent sur leur propre plateau, balaye par les vents, suite &
 
leur visite dans la Maggia prise en charge par un projet de CARE.
 
Et pourtant, il faut apporter une solution & plusieurs problemes
 
qui se posent, non seulement & Maggia mais aussi dans d'autres
 
contextes (par exemple, la PAFCOCSE & Thies, Senegal): les delais
 
necessaires pour realiser les benefices des brise-vent, surtout
 
lorsqu'on plante des arbres se pr~tant A un usage unique; le manque
 
de terrains; les impacts exerces sur la nappe phreatique; et
 
I'incertitude oii l'on en est & l'egard des droits de jouissance et
 
d'abattage. La possibilite de reproduire ailleurs cette
 
intervention depend des solutions que l'on apportera & ces
 
problemes.
 

Les fermiers avec lesquels nous avons eu des entrevues dans
 
les regions boisees de Sikasso (Mali) et de Kolda (Sdnegal) ne sont
 
pas motives par les objectifs du reboisement en eux-mdmes, malgre
 
les campagnes menees par l'Administration forestiere visant A leur
 
inculquer les notions dlmentaires de la diss~mination et de la
 
culture des arbres. Ils dtaient par contre desireux de s'informer
 
de la dissemination des anacardiers, des fruitiers (Senegal), du
 
teck (le Tectona), du karite et du nerd (Mali). Ces preferences
 
semblaient resulter, du moins en partie, de leur experience passde
 
negative, premierement, avec l'Administration forestiere (amendes
 
pour l'abattage et des incendies) et deuxiemement, avec les
 
reglements regissant la jouissance des arbres, lesquels
 
reconnaissent la propriete des especes propres aux vergers, mais
 
non pas des autres arbres; et, par ailleurs, de l'experience
 
positive des migrants avec les produits des vergers. Ii serait
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souhaitable de faire de plus grands efforts pour unir les prioritds

locales relevant de l'agro-foresterie avec les programmes 
de
l'Administration 
 forestidre: 
 par exemple, des anacardiers
pourraient servir de pare-feu et de brise.-vent vifs dans les zones

de pluie abondante du Mali, comme ils le font dans certainesregions du Sdnegal. L'experience de terrain dans ces regionsfournit d'excellents exemples non seulement de la divergence des
motifs publics et prives tels qu'ils se rapportent A la gestion des
 
ressources, mais aussi des moyens qu'on pourrait mettre en oeuvre
 
pour que ces motifs se completent les uns les autres.
 

L& o1U des jardins bien irrigues ont ete mis sur pied afin de
faire face 
aux cultures s~ches en voie de decroissance, les
fermiers ach~tent des fruitiers et des haies, et ils sont desireux

de s'informer davantage de leur entretien. 
Des fermiers sendgalais
voulaient apprendre de nouvelles techniques ne faisant pas partie

des programmes d'enseignement de l'Administration foresti~re ou des
personnels 
de projets et se rapportant & la dissemination des
 especes naturelles (Programme de sylviculture des Catholic Relief
Services (CRS)/Corps de 
la Paix, Thially, Region de Diourbel) et
 aux methodes pour eclaircir 
et elaguer les arbres (Entente de
 
Koumpentoum).
 

Parmi les interventions reussies & grande echelle visant la
la gestion des for~ts, notre equipe 
fait figurer celles de
Guesselbodi, Niger (400-600 mm), 
de Sikasso, Mali (1000-1200 mm)
et Dinderesso, Burkina Faso (800-1000 mm). 
 A Guesselbodi, on a
perfectionne des techniques 
de restauration et de regeneration

visant l'accroissement de couverture
la arboree et herbacee.

L'union des fermiers voisins avec l'Administration foresti~re a
traditionnellement constitue le point faible de la mise en valeur
des fordts. Comme nous en discutons ci-apr&s et dans les etudes
de cas, les efforts deployes par le projet PUSF, subventionnd par
I'USAID, a remporte des succ&s & cet 
egard. Dans les for~ts de
Sikasso, on rdunit des informations detaillees portant 
sur la
regeneration naturelle des especes, 
 et on experimente des
techniques qui encouragent la participation des villageois dans le
contr6le des incendies. 
Par exemple, ce projet, qui bdneficie de
subventions suisses, propose 
aux unites villageoises de defense
contre l'incendie, qu'on dans
cree les villages situes sur les
perim~tres des fordts naturelles, des primes en especes qui varient
selon le pourcentage des fordts qui, & la fin de la saison s~che,
n'a pas brale. 
 Le projet fait pression aupr~s des autorites pour
obtenir l'autorisation de faire des feux precoces de protection,

bien que le president du Mali ait, en principe, interdit tous les
feux, quelle que soit leur origine. Dans la fordt de Dinderesso,

un projet a experimente les techniques reussies de contr6le des
incendies qui comportent le paturage sous contrat et les 
feux
 
prdcoces.
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En r~gle generale, en comparant les unes avec les autres les
 
expdriences de ces projets de reboisement & grande echelle, on peut
 
en conclure que le bois d'oeuvre et le bois de feu peuvent 6tre
 
produits dconomiquement sous un regime decentralise, si l'on fait
 
usage d'esp~ces locales et d'especes exotiques choisies. Certains
 
projets au Senegal (PARCE, PRECOBA) et en La Gambie (GTZ), malgre

leur opinions moins avancees sur cette question, suivent des
 
chemins similaires. Toutes ces interventions A usages multiples en
 
mati&re de sylviculture et de gestion des terres sont les
 
successeurs pleins de promesses des plantations industrielles,
 
comportant des monomcultures d'especes exotiques, et qui ont echoue
 
partout dans le Sahel.
 

Interventions portant sur la biodiversit6
 

Aux fins de cette evaluation, la biodiversitd signifie

l'entretien de la variete dans le milieu tant naturel qu'humain.

On peut marquer le contraste entre la biodiversite et les actions
 
qui reduisent la richesse des esp&ces et l'abondance des
 
populations. Dans le cadre de la biodiversitd, on s'interesse &
 
trois th&mes ddfinis de fagon generale: les types d'habitats, les
 
esp~ces et le plasma germinatif.
 

Les reussites nettes en matihre de biodiversite comprennent

les techniques innovatrices du contr6le des animaux nuisibles
 
(contr6le des hippopotames en La Gambie); la conservation et la
 
regeneration des semences (projet Lamin du 
riz); les tentatives
 
courageuses de protection des parcs nationaux 
(parc Niokola Koba
 
au Senegal); les solutions de conflits qui incorporent des refuges
 
pour des esp~ces non-humaines (delta interieur du Mali); les
 
publications et l'education visant & retablir le 
sens holistiue
 
de l'lcologie ue partagent les villageois et les etudiants (Walia,

Mopti, Mali); les projets hydrologiues qui, sans qu'on le fasse
 
exprbs, se transforment en mares (Sintent, La Gambie): certains
 
bois ui fournissent de l'abri (mais rarement de la nourriture) &
 
d'autres esp~ces (stabilisation des dunes c6tieres, Senegal); la
 
consolidation des traditions sanctionnant des 
bosquets sacres
 
servant de refuge & toutes les especes (Parc de la Basse Casamance,
 
Senegal); et la reintroduction d'esp&ces disparues localement.
 
L'euipe a constate des preuves preponderantes de la conscience,

tr&s repandue parmi les fermiers du Sahel, de la degradation

ecologique. Des fermiers habitant de differentes localites sont
 
souvent & m~me de distinguer des ensembles differents d'au moins
 
une douzaine esp~ces d'arbres ui ont disparu ou ui sont devenus
 
moins frequents depuis le commencement des periodes de s~cheresse
 
& la fin des annees 1960. De m~me, les bouviers peuvent relater
 
la degradation des esp~ces de pdturage. La plupart des adultes se
 
rendent bien compte de la disparition des grands animaux sauvages.
 

Notre equipe a constate que, & mesure ue la secheresse et 
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les cultures de rente permanentes degradent les terres,
fermiers empi&tent de plus en plus sur 

les
 
des habitats naturels,
intensifiant ainsi les pressions sur le gibier, les p6cheries et
d'autres sources de nourriture qu'un recueille librement 
en tant
que supplements alimentaires. 
 Les frontieres de plus en plus
definies separant les terrains cultives et les habitats naturels,
et le retrecis-ement des 
zones sauvages, ont 
fait considerer les
animaux sauvages comme 
etant des animaux nuisibles. On ne
consid&re A present que rarement les babouins, les phacoc&res et
les elephants au Mali, 
ainsi que les hippopotames en La Gambie,
comme faisant partie integrante de l'ecologie locale.
 

La conservation de la 
biodiversitd, 
notre equipe a-t-elle
constate, qielle concerne l'agriculture, la flore ou la faune, ne
figure pas parmi les priorites des gouvernements saheliens. On se
represente la biodiversite en tant qu'alternative, et non en tant
que complement au developpement economique. 
Seuls des groupes tres
peu nombreux dans n'importe quel pays compcennent la necessite et
les avantages des reserves naturelles en tant que points de
reference 
biotiques, outils educatifs, "musees" 
des hdritages

nationaux, ou "celliers" pour le plasma germinatif.

Il y avait cependant des cadres supdrieurs du service des parcs au
Senegal qui avaient 
des connaissances approfondies sur 
ces

questions.
 

Quoique les fermiers dans les 
localites apprecient A la
biodiversite, et 
notamment & la variete des esp&ces agricoles ou
horticoles, notre a
equipe constate 
que tres peu d'entre eux
travaillent 
activement & la conservation de la diversite des
especes sauvages, et ce, malgre le fait que les esp&ces ligneuses
fournissent des ressources alimentaires en periodes de de soudure
et de disette. Effectivement, les plantes qu'on cueille
quotidiennement fournissent une 
proportion 
dlevee des vitamines,
mineraux et m~me proteines dans la nourriture des habitants ruraux.
Dans une zone donnee, les differents groupes ethniques font
egalement usage des differentes parties de la flore disponible; les
Peuls prisent les fruits, par exemple, tandis que les Mandingues
preferent les feuilles (Bergeret, 1986). Malgre cela, notre equipe
a constate que la notion que les fermiers peuvent mener avec succes
des actions 
afin de conserver ou de reintroduire la diversite
biologique, parait toujours singuliOre & la plupart des villageois.
 

Certains individus et groupes rencontres par notre equips et
d'autres chercheurs, comprennent 
 la possibilite, voire la
necessite, de conserver la diversite de la flore (Montagne, 1986).
Les 
jardiniers de Gandiolas, les pepinieristes de Koumpentoum et
les femmes membres du comite 
pour le contr6le des incendies de
Bignona figurent parmi ces personnes. Cependant, la frequence
elevee des incendies incontr6ldes, la p&che trop intensive et le
braconnage au Sahel prouvent que les attitudes courantes envers la
 

33
 



---------------------- -------------------------------

3 INTERVENTIONS REUSSIES
 

mise en valeur du gibier et des fordts ne permettent pas de faire
 
face de fagon adequate aux pressions economiques et politiques sur
 
les ressources naturelles. Par exa*mple, bien que les bosquets 
forestiers sacrds, qui se trouvent parsemes parmi les populations
 
mandephones (Banama, Senoufo, Mandingue, et Jola), conservent la 
biodiversite, ils sont tout aussi sujets aux pertes d'especes 
causees par les incendies et la secheresse que ne le sont les 
autres for~ts.
 

Dans certains cas, on explique aux habitants locaux les
 
relations reciproques positives de feed-back entre la production
 
et la biodiversite. Dans le cadre de l'intervention IUCN & Bouna,
 
prr exemple, la conservation dans des fermes des arbres ofi des 
aiarettes et des cigognes peuvent faire leurs nids, favorise le
 
ccnt.r6le des sauterelles et augmente la fertilisation des eaux se
 
trouvant au-dessous des nids, laquelle, & son tour, augmente la
 
produrtion des alces et le nombre de poissons. Par
 
llintermediaire de .:tension du projet IUCN, des groupes locaux
 
corimencent A saisir ces relations de fagons nouvelles.
 

Etude de cas: Accord de Bouna
 

Dans d'autres cas, tels que le magazine de Walia, une 
publication Lraitant de I'cologie et des habitants de la Cinquibme 
Region du Mali, il est plus difficile d'etablir la relation entre 
le developpement soutenable et la gestion des ressources 
naturelles. Mais il y a des signes indiquant que la 
sensibilisation des jeunes s'averera aussi utile & l'avenir qu'elle 
l'a td au Kenya, par exemple. 

Etude de cas: Walia
 

Dans la p~riode courante de transition entre, d'une part, la 
rupture de la comprhension et du respect traditionnels envers les 
animaux, et d'autre part, l'41aboration de nouveaux principes vis
&-vis du milieu, il existe la menace la plus grave pour les especes 
rares et exposees au risque de disparition sur le plan 
international. Notre equipe conclut que la participation 
d'organismes donateurs internationaux est d'une importance cruciale 
pour la protection de ces esp~ces, dont le lamantin, l'elphant, 
le dauphin & bosse, le chimpanze, etc. Pendant cette periode de 
privation dans le Sahel, c'est l'apport de fonds internationaux qui 
peut le mieux garantir cette protection. Malgrd la generosite 
gouvernementale (les sommes que le Senegal affecte & l'entretien 
des ces parcs nationaux sont plus importantes que les revenus 
directs issus du tourisme), la tache est si enorme qu'il y a moins 
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d'actions nettement rdussies portant sur la biodiversite naturelle

qu'il n'y en a qui visent la conservation des sols et des eaux ou
 
l'entretien de la biodiversite agricole.
 

Dans presque tous les cas que nous 
avons observds, !A ofa la
biodiversite etait menacde, il 
en etait de m~me pour les 
sources

d'alimentation 
(par exemple, pour les p~cheries le gibier et les
paturages du Delta intdrieur et 
le gibier du Parc Niokola Koba
auquel on 
a recours en periode de secheresse) et/ou pour les
 
sources de revenus (par exemple, les re;enus issus du tourisme dans
les Parcs de la Basse Casamance ou de Sine Saloum). On ne saurait,

en realite, separer ces facteurs. Parmi les actions les plus
reussies visant 
le soutien ou l'amelioraiton de la biodiversite
 
figuraient celles qui unissaient des primes d'encouragement avec
des themes relevant de la biodiversite. Ainsi, par exemple, les

prix d'entree au petit parc/rdserve pres Banjul le rendent-ils

auto-suffisant. De m~me, le projet diversifie de jardinage & Louga

(Sendgal) moyennant un soutien canadien, se fonde sur l'union des
questions de productivite et de biodiversite. Enfin, le projet de

d~veloppement des p~cheries au Niger, subventionne par la FAO, vise

l'amelioration de la productivite et la conservation de la varidte

des espbces en faisant appel a une combinaison d'actions de gestion

et de restrictions des equipements autorisds.
 

Etude de cas: Le Projet de jardinage a Gandiolas
 

L'impossibilite de sdparer le developpement soutenable de la
conservation de la biodiversite, telle que celle-ci est demontrde
 
par l'ecologie culturelle des nationaux du
parcs Senegal, est
 
traitde plus amplement & l'Annexe "Biodiversite."
 

ACTIONS TOUCHANT LES STRUCTURES SOCIO-ECONOMIQUES, LA POLITIQUE ET
 

LIAUGMENTATION DES REVENUS
 

Primes d'encouragement socio-economiques
 

Partout dans la region, l'acces aux benefices en especes, l&
ofi elles sont disponibles, a beaucoup favorise les actions visant

la gestion des ressources naturelles. 
Dans ces cas, les benefices
 
en esp~ces, plut6t que la gestion amdlioree des ressources, dtait
typiquement 
le facteur qui poussait & entreprendre des actions.

En general, lorsque les revenus 
en especes sont disponibles,
 

35
 



3 INTERVENTIONS REUSSIES
 

l'assistance technique et d'autres intrants exterieurs sont
 
ndcessaires principalement en tant que mdcanisme de
 
"ddclenchement," afin de surmonter les obstacles initiaux de nature
 
technologique ou organisationnelle. En effet, la demande d'apports

recurrents d'assistance extdrieure est faible. Les encouragements

commerciaux (bois pour faire des perches), les versements directs
 
en especes (la rdgeneration de lAcacia albida soutenue par I'UNSO)

et l'engagement direct de villageois (projets de restauration & 
Guesselbodi et & Keita) pour des programmes de gestion des
 
ressources constituent des sous-ensembles de cette m~me categorie,

lesquels ont produit avec succ~s des impacts evidents marques sur
 
les actions qu'observaient les membres de l'equipe.
 

Stimulations liees au marche. 
 Etant donne la baisse de la
 
productivite agricole, l'urbanisation en voie d'accroissement, le
 
developpement des infrastructures de transport et le developpement

de marches regionaux et m~me locaux pour les produits allant de
 
perches de construction & la nourriture et aux v~tements, des
nombres croissants de petits fermiers ont recours & ces marches en 
tant que sources de revenus non-agricoles. On a bien dtabli la 
relation directe entre la multiplication des boisements au Sdndgal 
et des plantations d'Eucalyptus dans la Cinqluieme Rdgion lu Mali 
d'une part, et la valeur en especes elevee des perches sur les 
marches locaux d'autre part. Les boisements pour perches privds 
prennent un grand essor au Sdnegal en raison du marche lucratif des 
maisons et de la construction necessitant des perches d'Eucalyptus.
On peut vendre une seule perche entre $2,33 et $3.60. L'abattage 
d'un quart d'hectare de perches par an peut rapporter $300; au bout 
de trois ou quatre ans, on peut recolter de fagon presque continue 
un hectare d'eucalyptus. 

Par contraste, les bois de village ont fait beaucoup moins de
 
progres dans le nord du Sahel, ofi les conditions soutenant la
 
croissance sont moins favorables et que des apports plus
considerables de main-d'oeuvre s'av&rent necessaires pour les 
plantations artificielles. Le succ&s du plan d'amenagement de la 
for~t naturelle de Guesselbodi est base suw la possibilite ofi se 
trouvent les cooperatives villageoises de vendre du fourrage et du 
bois de feu naturellement regdnere aux prix de marchd dleves & 
Niamey, qui se situe & 30 km par route nationale goudronnee. La
 
stimulation du marche a joud un r6le prdponddrant dans la rdussite
 
des projets des vergers et du jardinage.
 

De m~me, les actions de restauration et de conservation des
 
sols commencent & se justifier dconomiquement dans l'arrondissement
 
de Keita au Niger, dtant donnd qu'il n'existe & prdsent presque
 
aucune plaine ailuviale ou dune susceptible d'etre mise en culture.
 
Il n'y a donc pas d'alternative au rdtablissement des pentes

ddgraddes par l'drosion et des plaines inondab31s droddes par
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couches.
 

Dans pareilles circonstances, les conditions macro-economiques

et la demande de marche crdent des 
possibilitds de revenus 
en
faisant des investissements dans les terres. 
 De tels
 encouragements sont irremplagables 
 en ce qui concerne la

realisation d'ameliorations de grande portee & long terme dans la
gestion des ressources naturelles. Ainsi, on attend toujours que

les tentatives de reboisement suscitent le soutien populaire dans

la zone sahelienne-soudanienne 
(par exemple, la partie sud-ouest

du Senegal, Sikasso), ofi les habitants ne 
s'apergoivent toujours

d'aucune penurie de bois qui soit economiqueaent pesante.
 

Versement directs. Bien qu'ils soulhvent des questions

concernant la soutenabilitd et qu'iis risquent 
d'dtablir des

relations de ddpendance, les versements en compensation des travaux
accomplis reussissent bien & produire des impacts evidents, comme
 
en temoignent le projet UNSO de la regdneration de l'Acacia albida

& Dosso, Niger et le projet de jardinage de la Mission methodiste
 
en La Gambie. 
 Dans le cadre du premier, on verse aux fermiers 30
francs CFA par arbre Acacia albida plante ou protege. On a
 
regenere plus de 380.000 arbres 
sur cinq ans, & un codt de $2,00
par arbre; 
cela laisse & croire que de tels proc~ds ont un r6le

utile & jouer dans l'encouragement de mesures de protection des
 
ressources dont le besoin est pressant, et notamment quand on les
 met en oeuvre en combinaison avec I'education et les services
 
d'extension.
 

Les encouragements du type "nourriture 
en compensation du
travail" s'avdrent efficaces dans certaines conditions. Lorsque

la privation devient tr~s grande et 
que les villageois ont tres
 
peu de ressources auxquelles ils peuvent faire appel pour se tirer

d'affaire, comme dans nord du d~partement de Tahoua (Swissaid), on
emploie ce type d'encouragement comme moyen de soudure pour aider

les populations locales & 
mettre en place une gestion des
 
ressources plus Ii egalement
soutenue. aide 
 & susciter la
participation populaire lorsqu'une atmosphere charge de soupgons

et de mefiance entre fermiers et fonctionnaires fait obstacle &
d'autres formes de participation populaire. Enfin, on y a recours
 pour mettre en oeuvre des travaux publics & grande echelle ou

l'extension des infrastructures, comme c'est le cas dans le Projet
intdgrd de ddveloppement & Keita, Niger. En revanche, les procedes

"nourriture pour travail" ont les inconvenients qu'on trouve dans
d'autres programmes de versements direct en esp&ces, et

risquent d'encourager un sens de ddpendance des autres. 

ils
 

Engagement direct. Nous avons 
observe plusieurs cas ofi
l'emploi de villageois pour faire aboutir des investissments dans
les ressources naturelles, servait 
avec succ~s & encourager la
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participation plus active dans la gestion des ressources. L'action
 
la plus reussie a eu lieu & Guesselbodi, ofi l'on avait engage des
 
villageois pour creuser des captages d'eau carres et des diguettes
 
en courbe de niveau, planter des herbes et instaurer la gestion des
 
forets avoisinantes. A la suite de ce volet initial comportant
 
l'engagement de villageois salaries, une cooperative villageoise
 
prend possession des terres ameliorees; on lui fournit les
 
competences et les conseils techniques ndcessaires pour rapporter
 
un bendfice en mondtaire resultant de sa gestion continue.
 

Table 3.4
 
Types d'interventions socio-6conomiques
 

V rsements directs aux villageois pour la gestion des
 
fordts et le contr6le des incendies
 

Versements directs pour la plantation ou la protection des
 
arbres
 

Amdliorations apportees aux infrastructures villageoises
 
comme encouragement
 

Distribution gratuite de plants, de materiel de pepiniere et
 
de conseils de vulgarisation
 

Visites des fermiers & des sites "modeles"
 
Engagements & long terme faits par des organismes non

gouvernementaux
 
Nourriture en compensation de travail
 
Diffusion soutenue par les services de vulgarisation
 
Organisation de cooperatives villageoises en vue de
 

ventes de bois de feu
 
Encouragements de marchds
 
Encouragements visant & soutenir la productivite
 
Consolidation des institutions locales
 
Mise en accord avec les valeurs fondamentales
 
Distribution de moyens pddagogiques qui mettent l'accent
 

sur la biodiversite
 
Prix en nature pour accomplissement
 

Prix et honneurs publics
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Des ben~fices a une seule fin ou a r~aliser en une seule fois
encouragent dgalement des actions en mati~re de gestion des
 
ressources. 
 Des visites rendues & des sites-modeles par des
villageois venant d'autres regions ont declenche leur participation

au projet CARE-Koro (Mali) des brise-vent et aux activit6s du SWMU
 en La Gambie. 
La distribution de semis a suscitd l'acceptation de

la plantation d'arbres a Sikasso et dans de nombreuses localites.

A Guesselbodi, la n~gociation de l'acces aux terres de culture se
trouvant au sein de la fordt classee, a joue un r6le important dans
la tentative de convaincre les fenaiers que le projet PUSF s'etait
 
engage sincerement a realiser une 
amelioration collaborative du
niveau de vie des villageois. Des prix decernes au nom du
president ont constitue un encouragement pour les pdpinieristes et
les femmes du Senegal. Parmi d'autres exemples, on pourrait citer
l'autodeveloppement subventionne et le recyclage d' tudiants ayant
abandonne leurs etudes en matiere de la mise en valeur agricole au
centre de Caamen en La Gambie. Des plaques commemoratives, ainsi
 
que des ceremonies de remise de prix auxquelles assistaient des
reprdsentants du Service des Sols et de la Conservation des Etats-

Unis, aidaient A institutionnaliser le premier District 
de

Conservation des Sols et Eaux de La Gambie.
 

Systbmes d'encouragements multiples. Les systbmes

d'encouragemepts les plus complexes que 
nous avons notds etaient

les systemes d'oxtension qui avaient ete organises par 
des
associations communautaires integrees pour le developpement rural
 
au Senegal (AJAC, CADEF, Koupentoum). Ces systemes comportent une
activite d'une importance fondamentale, dont on fait un usage tout
aussi reussi dans d'autres contextes (OHV, SWNU): il s'agit du
diagnostic mis & execution sur le plan villageois, qui est souvent
mend en cooperation avec 
du personnel de vulgarisation. Par la

suite, des groupes de villageois definissent les objectifs par
secteur, les delais et les moyens qu'il 
faudra mettre en oeuvre
 pour atteindre ces objectifs. Beaucoup de projets appuyes par ces

associations ont uni avec succ~s les bendfices dont profitent les
 groupes avec 
ceux dont profitent les particuliers, afin de
s'assurer d'un suivi reussi. 
 Dans ces exemples, on a recours A
deux sortes de'encouragements. Premi~rcment, le 
 encouragements

dconomiques (production 
agricole accrue, possibilites de se
 procurer des sur le
revenus marche) servent de source de
motivation, sans 
toutefois comporter des versements directs. On
 se procure des intrants co~teux au moyen de cotisations, de projets

collectifs ou d'assiztance pr~tde par des organismes 
 nongouvernementaux; on 
s'en sert en tant qu'aiguillon pour soutenir

les programmes d'auto-suffisance villageois, tels que les
boisements. Des projets collectifs proposant des benefices
 
partages en commun ou rdpartis A tour de r6le, tels que des
greniers, des reserves, des chantiers de bois, des puits, des
troupeaux (lait, fumier, progeniture), le logement ameliore, etc.,
viennent egalement appuyer les encouragements moraux la
a 
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participation populaire. L'Entente de Koumpentoum est typique de
 
l'organisation de ces associations. Le jardinage irrigue aux bords
 
du lac Guiers au Sendgal, la coo~erative des bccherons &
 
Guesselbodi et l'action villageoise anti-ddsertification & Damana, 
Niger, subventionnee par 1'IDA, sont A la t~te des efforts pour 
orienter les systemes d'encouragements multiples.
 

Etude de cas: Entente do Xoumpentoum
 

Etude de cas: Gestion des fordts naturelles a Guesselbodi
 

La Politique et les Encouragements visant 1'augmentation
 
des revenus
 

Les interventions techniques reussies se poursuivaient le
 
mieux dans un contexte englobant des circonstances commerciales
 
convenables et des systemes de valeurs favorables. Les politiques

nationales constituent un type de contexte de ce genre.
 

Les interventions qui dtaient mises sur pied selon des
 
politiques et qui n'etaient concues que par des planificateurs

exterieurs, des "experts" ou des administrateurs mal renseignes
 
pour 6tre imposees de maniere unilatdrale aux communat.tes
 
saheliennes, ont ins-.ire la mefiance et le manque de respect chez
 
les ermiers, les eleveurs et les p~cheurs, attitudes qui

persistent toujours. Ainsi, non seulement on ne prate pas
 
generalement attention aux interdictions nationales d'abattage du
 
bois, de mise & feu des broussailles et de la chasse, mais aussi
 
ces interdictions gatent les relations entre les administrateurs
 
et les populations, en faisant souvent rdgner une atmosphere
 
favorisant la corruption. Aussi, bien des projets doivent-ils
 
dissiper cette attitude negative creee par la politique, au moyen
 
du recyclage et de programmes d'extension produisant des influences
 
reciproques faisant partie des tenatives d'arriver a des resultats
 
tangibles.
 

Etude de cas: Cooperative des bficherons de Guesselbodi
 

Dans les cas ofa la reforme des politiques nationales est
 
occa.,nnee par les besoins qui se font sentir, elle produit
 
parfois un effet stimulant sur la gestion des ressources, en
 
encourageant la diffusion de pratiques innovatrices sur une vaste
 
etendue (voir la Table 3.5). Le meilleur exemple consiste en
 
l'exemption, accordee aux bdcherons de Guesselbodi, des prix usuels
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de permis d'abattage, et en l'autorisation d'une mesure de contr6le
 
autonome de la gestion de leur fordt. La FAO, par son projet
d'amenagement des terroirs villageois & Banamba (Mali), a entrepris
les m~mes sortes de mesures. 

Table 3.5

Actions reussies relevant de la politique et
 

de l'accroissement des revenus
 

Exemptions des codts de permis d'abattage du bois accordees
 
aux cooperatives locales
 

Exemptions des amendes repressives imposees par

l'Administration foresti~re dans les 
zones couvertes par
 
projets
 

Negoications nouvelles concernant la legislation regissant

la gestion multisectorielle des ressources
 

Autorisation accordde aux organismes locaux de creer des
 
structures institutionnelles non-gouvernementales


Augmentations des coits des permis d'abattage du bois

Cession de la jouissance des arbres plantes aux planteurs

Loi rendant obligatoire de se servir de foyers & bois
 
simples, connus et ameliores
 

Valeur en hausse des ressources
 
Incorporation des valeurs locales dans la gestion des
 

ressources naturelles
 

Les changements de politique les plus valables sont sans doute
 
ceux qui donnent aux communautes locales la libertd de mettre sur

pied des systemes de gestion des 
ressources naturelles dans les

limites des principes directeurs globaux visant la conservation des
 ressources. 
Certain types de r~glements se sont averes essentiels
 
dans ce contexte: (1) ceux qui effectuent la cession de 1'Etat &
 ces communautes des droits de jouissance des terres et des arbres,

bien que l'Etat affirme toujours le principe de jouissance

centralisee presque partout en Afrique de l'Ouest francophone; (2)

ceux qui permettent la creation d'organismes en dehors des
 
structures institutionnelles de l'Etat; et (3) 
ceux qui habilitent
 
les autorites locales qui peuvent mieux contr6ler des changements

se produisant dans les sols, les eaux et les plantes que ne peuvent

le faire les autorites centrales.
 

Etude de cas: Gestion des p~cheries au Niger
 

Les nouvelles actions cherchant A promouvoir la gestion des
 
terroir 
villageois au Mali constituent une d~marche 
pleine de
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promesses qui vise la contr6le local responsable de ce terroir;
 
cette demarche s'est ddj& averde fructueuse dans la region de
 
Banamba (400-600 mm) sous les auspices de la FAO, ainsi que dans
 
le Delta intdrieur (200-400 mm) sous les auspices de I'IUCN. Les
 
techniques de solution des conflits entre les eleveurs, les
 
fermiers et d'autres habitants intdresses ont pour but d'alleger
 
la pression exercee sur les paturages se trouvant dans les terroirs
 
villageois. En entamant des discussions entre le personnel
 
d'assistance technique et les villageois, on a commence A delimiter
 
la gamme de la variete biotique dans ce terroir et & definir les
 
differents types d'amenagement des terres dans le cadre d'un plan

de gestion global. La modification de la politiques s'est montrde
 
efficace & chaque fois qu'elle se fonde sur un soutien populaire
 
solide.
 

Nous avons pu noter sur le terrain les influences de plusieurs
 
actions de politique reussies. Par exemple, une loi malienne de
 
promulgation recente exige l'emploi de foyers de terre ameliores
 
& domicile. Par consequent, on fait usage de ces foyers dans
 
presque tous les villages et dans toutes les enceintes dans les
 
Cinqui&me et Troisieme Rdgions. Bien entendu, cette loi, quoique
 
importante, ne ionstitue que la "cle de voCite" d'une action datant
 
de dix ans, pendant lesquels du personnel d'extension, des 
volontaires, des organismes non-gouvernementaux et des projects 
publics expdrimentaient ce foyer ameliore et s'occupaient de sa 
distribution generale. Suivent les autres facteurs qui 
contribuaient A -a reussite de cette ligne d'action et qui sont 
difficiles & qu, ifier: une campagne de publicite nationale A 
laquelle participalent des projets et l'Union Nationale des Femmes 
Maliennes; les changements se produisant dans l'economie des 
mdnages qui rendent plus precieux le temps que les femmes avaient 
consacre par le passe au ramassage de bois; les prix de bois en 
hausse et la penurie de bois; et les valeurs en voie de 
modification par suite de la secheresse. 

Le Niger en fournit un autre exemple. Le prefet de Tahoua 
remarquait les microbassins, subventionnes par Swissaid, lors d'une 
tournde qu'il faisait dans sa region. Impressionne par les effets 
dramatiques produits sur la production de mil et d'arbres, il a 
ordonne la redaction d'une fiche technique sur les microbassins. 
Ensuite, le prefet a ordonne & ses agents forestiers d'affecter les 
ressources disponibles de la "Nourriture en compensation du 
travail" & la construction de microbassins et A la plantation 
d'arbres la oi celles-ci s'averaient convenables. En faisant appel 
& des connaissances techniques minimales et & la sensibilisation 
de la population locale, un jeune agent a bati des microbassins 
performants sur plusieurs hectares de pentes lateriques denudees
 
pres de Malbaza. Les taux de survie des plants de Prosopis est
 
d'environ 80% en moyenne dans les microbassins.
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La recherche est d'une importance cruciale pour la bonne

politique. Les cartes de planification de la gestion des terrains
 
au Mali, dressees par PIRT et subventionnees par 1'AID, et les
 
cartes de classification des fordts au Niger, dressees par le PUSF,
 
en sont des exemples pertinents. On se sert beaucoup de 
ces
instruments utiles de politique et de planification partout dans
 
ces pays en vue de l'elaboration de nouveaux programmes de gestion

des ressources naturelles.
 

COMPTES RENDUS DES ACTIONS
 

Ecologies culturelles
 

Les visites aux sites permettaient aux membres de l'equipe de
 
rencontrer des individus 
et des communautds representatifs des

principaux groupes ethniques dans les 
quatre pays visites. Les

ecologies culturelles caracteristiques de ces groupes sont
 
documentes historiquement (voir la Table 3.6.).
 

Par suite 
des impacts produits et par le developpement

economique et par la degradation du milieu, notre equipe

remarquait une tendance vers l'homogeneisation et la simplication

des ecologies culturelles saheliennes. A mesure que decroit la
diversite des ressources, les niches ecologiques se retrecissent.
 
Ainsi, par exemple, des Diola (Jola), qui mettait par le passe

l'accent sur la production du riz, ont ete plus 
recemment 
contraints A cultiver plus de mil, de sorgho et d'arachides, comme
les Wolof et les Mandingue leurs voisins, & mesure que l'eau
disponible devient moins abondante. De m~me, la vie rurale nomade
 
des Peuls, eleveurs de betail, 
est en voie de disparition; ils

s'engagent de plus en plus dans la garde des caprins dans des zones
 
delimitees, & mesure que les paturages diminuent et se degradent.

Ii y a en m~me temps intensification de la concurrence humaine pour

les ressources naturelles decroissantes et les marches limitds
 
entre les groupes ethniques qui, autrefois, exploitaient des

biotopes distincts. 
 Cette situation rend simultanement les
 ecosystemes plus sujets aux pressions additionnelles exercees par

les conditions climatiques et economiques, augmentant en m~me temps

la pression sur les ressources en energie humaine limitees.
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Table 3.6
 
Les Principaux groupes ethniques reprdsentes dans
 

l'dvaluation NRMS
 

Mali Niger S6negal La Gambie 

Bambara Haoussa Wolof Wolof 
Senoufo Zarma Ldbou Jola 
Dogon 
Peul 

Bouzou 
Wogo 

Serer 
Diola 

Mandingue 

Bozo Bassari 
Mandingue 
Peul 

Notre dquipe a remarque des variations importantes, quoique

fines, dans les connaissances, strategies et comp~tences

organisationnelles en matiere de gestion des ressources que

possedaient ces groupes. De telles inclinations fournissent des
 
possibilites d'investissments crdatifs, tant public que privds,

dans la gestion des ressources. Tirer profit de la specialisation
 
en matiere d'ecologie culturelle, contribue de fagon evidente A la
 
gestion amelioree du Parc de la Basse Casamance, des p6cheries sur
 
le Niger et des paturages dans le delta int~rieur du Mali. Le fait
 
de ne pas prendre en compte, de ne pas respecter ou de denigrer les
 
usages traditionnels des ressources conduit & des possibilites

perdues, ainsi qu'A des situations allant de la deception ressentie
 
par le comite des femmes pour le contr6le des incendies A Bignona,

Senegal A l'etat de guerre sanglant entre les braconniers et les
 
gardes dans la Parc de Niokola-Koba.
 

LdEchelle, l'intensit6 et les d6lais des actions
 

Notre Equipe a remarque que les interventions reussies varient
 
enormdment dans leurs portees gdographiques, leur intensitd
 
(dollars/hectare ou par personne) et leurs delais. Au Sdn~gal et
 
en La Gambie, par exemple, les projets de gestion des bassins
 
fluviaux l'emportent sur toutes les autres actions; mais les
 
consequences de ces projets pour les ressources naturelles, et
 
notamment pour les questions de biodiversite, ont ete ou minimisees
 
ou ndgligees. Des barrages produiront des impacts sur des
 
ecosystemes multiples englobant des milliers d'hectares, et, par
 
consequent, touchant des milliers de personnes. Le mesure des
 
impacts est faite en fonction d'une, voire de plusieurs
 
generations.
 

A l'autre extremite des ces mesures de portee, d'intensite et
 
de delais fixes, un fermier particulier habitant pros Djenne a
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restaure un champ de mil abandonne, afin d'y etablir des cultures

maraich~res et agro-forestires sur une periode de quelques anndes
seulement. 
 Un autre fermier, habitant aux alentours de Sikasso,
a plante une plantation de teck et de gmdlina, sur une superficie

de trois hectares, qui sera rentable dans entre cinq et dix ans.
 

Les impacts produits par les sept projets forestiers regionaux
visitds (PRECOBA, PAFOCSE, PARCE, 
PUSF, Swissaid-Sikasso,

Gambie et IDA-Damana), malgre un financement solide, ne se 

GTZ
font
sentir que ldg&rement sur des dizaines de milliers d'hectares. On


prevoit des delais allant de trois & dix ans pour que s'accomplisse

la transition des plantations industrielles et des projets de
protection des reserves foresti&res aux petits boisements et
d'amenagement des fordts naturelles. 
Ii manque toujours & certains
de ces projets des stratdgies de vulgarisation praticables visant
 
la gestion soutenue des ressources.
 

Les associations villageoises d'AJAC et de Koumpentoum sont
d'une petite portee et d'une intensitd moyenne; cependant,

impact est tr&s prononce. 

leur
 
Ces entreprises en cours datent


prdsent de douze & quinze 
&
 

ans et touchent chacune plusieurs
milliers de personnes et d'hectares. Les questions de gestion des
 
ressources 
naturelles sont incorporees dans des soucis lies 
aux
differents secteurs, et, ce qui importe encore davantage, dans la
vie quotidienne. 
Le projet CARE des brise-vent dans la Vallee de
la Maggia a mis dix ans pour produire des resultats tangibles; en
outre, il a 
exige des services policiers et de vulgarisation

suivis. La reproduction ailleurs de ce modele ne 
s'ach&vera que
sur une periode aussi longue, mais il 
se peut qu'elle exige moins

de services policiers et de vulgarisation en raison des effets de
 
demonstratio:.
 

En general, notre dquipe a constate 
que la densitd et
l'intensitd des relations mises en jeu par les 
services de
vulgarisation tendent & varier en 
raison inverse des dimensions
d'un projet et de sa portde geographique. Malgre leurs grandes
dimensions, l'experience de Guesselbodi ( Niger), l'Opdration HauteVallde (Mali) et l'Unite d'Gestion des sols et des eaux (La Gambie)

sont des exceptions. Les travaux de vulgarisaiton, faits dans le
cadre de ces projets avec un personnel souvent local, ont ete

intenses, consciencieux, localisds et comprdhensifs. De plus, les
impacts de ces interventions sur 
les ressources naturelles et la
communication de connaissances 
sont en proportion du nombre

d'annees consacrees au suivi 
de la vulgarisation, et en raison
 
inverse de l'chelle du projet en question.
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Types d'assistance technique
 

Tous types d'assistance technique (AT) se sont averes reussis 
dans le cadre des interventions NRMS. La quantitd de cette 
assistance technique varie, allant d'une absence complete dans 
certaines actions forestieres privees & des apports massifs 
lorsqu'il sIagissait d'administrations de d~veloppement des bassins 
fluviaux. Il existe differentes dispositions de financement 
publiques et privees. Les dispositions privees comprennent des 
sources de fonds parmi les organismes non-gouvernementaux, mais il 
y a dgalement d'autres modeles innovateurs. Dans la region de 
Sikasso au Mali, un fonctionnaire international africain a paye 
toutes les taxes par personne imposees a son village; en retour, 
les villageois ont fourni la main-d'oeuvre volontaire pour 
s'occuper d'un terrain-modele de reboisement villageois qu'il 
promouvait. En La Gambie, le projet de retablissement de 
chimpanzes de 1'ile des Babouins depend presque enti~rement de 
fonds prives et d'assistants volontaires expatries. Les 
associations de developpement villageois au Senegal demandent des 
services d'assistance aupres d'organismes non-gouvernementaux et 
du Corps de la Paix; par aillsurs, elles imposent une taxe annuelle 
& leurs membres pour aider & couvrir les d6penses des coordinateurs 
villageois elus. 

Les populations qui beneficient des ces actions manifestent 
leur gratitude pour les travaux de vulgarisation intensifs, 
r~guliers et & long terme, se fondant sur les relations rdciproques 
entre actions et qu'on attribue normalement aux organismes non
gouvernementaux. Un village dans La Gambie a m~me remercie la 
projet SWMU d'avoir reconcilie des factions villageoisei dans leurs 
communs inter&ts. Notre equipe a constate, par ailleurs, que 
davantage d'actions innovatrices en matiere de connaissances et 
valeurs locales demandent davanatge de vulgarisation intensive af in 
de reussir. Enfin, les mdthodes de vulgarisation paternalistes, 
et la vulgarisation de themes qui entrent en conflit avec les 
connaissances locales et avec les systemes d'encouragement 
economiques existants, sont moins reussies que les approches de
 
vulgarisation qui mettent en jeu des efforts recipxoques.
 

Certaines interventions d'assistance techniques faites dans
 
le cadre de projets bilateraux et multilateraux a grande echelle
 
et comportant des approches de vulgarisation orientees dans une
 
seule direction typiques de ces projets, se transforment
 
progressive- ment en des approches plus interactives. Ce
 
changement est souvent motive par la preoccupation de la part des
 
techniciens de produire, au nom des projets, des impacts tangibles
 
avant l'evaluation de ces projets eux-m~mes. Parmi des exemples
 
de ce phenomene, on pourrait citer le projet OHV au Mali, le volet
 
du projet de reboisement & Sikasso qui est sous direction suisse,
 
le projet d'agro-foresterie PAFOCSE, le projet des p~cheries de la
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FAO au Niger, etc. Cependant, les services techniques

gouvernements-h6tes ne pas 

des
 
sont encourages & adopter de tellesapproches !& ofi les evaluations du personnel et des primessalariales d'encouragement ne sont pas liees aux resultats du
projet. Ainsi, il se peut que l'etablissment d'un lien plus etroit
 entre llevaluation du personnel et les resultats favorables de la
mise en place 
d'une gestion des ressources naturelles puisse


ameliorer generalement les apports de l'assistance teilchnique.
 

Origine des interventions
 

Aucune source 
 unique d'idees ou de "mecanismes de
declenchement" n'est aux
associee reussites 
 que nous avons
observees. 
 On peut citer des rdussites derivees des approches"vers le bas, I'vers le haut," "politique-terrain" et "terrain
politique." L'interdiction, promulguee par le prefet de Tahoua
(Niger), de l'abattage de la vegetation verte, ainsi que sa
recornaandation de b~tir des microbass*ns en forme de demi-lune aux
fins de reboisem~nt, scnt typiques des actions "vers le bas" qui
n'ont eu qu'un succes technique limite. Par contre, 
 les
associations de developpement villageoises au Senegal, ainsi que
les bois et vergers prives, sont typiques des actions reussies du
type "vers le haut". Les d4crets arr~tant la creation des parcs

senegalais ont, dans certains cas, sauvegarde 
la biodiveroite,

tandis que la loi 
malienne des foyers ameliores a suscite 
un
mouvement populaire. Ii s'agit ici d'interventions dont le champ
d'action s'est 
deplace de la politique aux activites sur le
terrain. La creation de la cooperative de mise en gestion des
forets de Guesselbodi, ainsi que son exemptiun de certaines fo .-es
d'imp6ts, sont des 
exemples d'actions populaires qui ont eu 
une

influence sur la politique nationale. C'est la premiere fois au
Niger que des groupes locaux obtiennent des droits de contr6le des
 ressources naturelles. La gestion mixte des p~cheries sur le Niger
(Niger), rduitissant 
 le gouvernement et les associations de
p~cheurs, 
est un autre exemnle d'un mouvement populaire influant
 
sur la politique. Cependant, et quelle que soit l'origine

l'action en question, un "animateur," 

de
 
un "courtier culturel," ou
 un groupe de pression d'assistance tecnique intervient d'habitude
 pour encourager les parties A modifier 
le statu quo en ce qui
concerne les pratiques de la gestion des ressources. Le travail


de I'UICN en mati~re de solution de conflits dans le 
delta
 
interieur du Mali est un exemple extreme.
 

CONCLUSIONS
 

Ce chapitre a fourni une vue abr~gde
d'ensemble 
 de 70
interventions sur le terrain. 
 Les donnees qu'il presente

demontrent qu'il existe un 
grand eventai! d'actions reussies en
mati~re de gestion des ressources naturelles dans le Sahel. 
Mais
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elles se sont toutes ddrouldes dans le contexte de la degradation

rapide du milieu. Bien qu'on ait gagne des batailles isolees, on
 
perd la guerre. Afin que ces exemples isolds soient utiles a ceux
 
qui prennent les decisions de politique et au personnel de terrain,
 
pour dlaborer une stratdgie avec une meilleure chance de succbs,
 
il nous incombe de nous poser la question, qu'est-ce qui a bien
 
rdussi?
 
D'un point de vue, la varidtd des succes dont nous avons pris note
 
suggere qu'il y a de nombreuses solutions possibles. Mais, bien
 
que cette conclusion paraisse attirante par sa simplicitd, elle
 
n'est qu'une demi-vdritd, et elle est d'une trbs petite utilitd en
 
ce qui concerne les lignes d'action a adopter.
 

Le procddd qui consiste & tirer des conclusions utiles A 
partir d'un ensemble si varid d'observations, est basd en partie
 
sur la faculte de jugement et en partie sur l'analyse. Nous avons
 
fait entrer ces deux opdrations dans l'expression de nos
 
conclusions dans le Chapitre 5 et des recommandations contenues
 
dans le Chapitre 6. Les conclusions traitent des tendances sous
jacentes sur lesquelles toute politique future devrait se fonder.
 
En y appliquant notre discernement le mieux possible, les
 
recommandations distillent les principales approches rdpondant aux
 
criteres de la ddfinition de la rdussite que nous avons avancds
 
dans le Chapitre 2.
 

L'Attribution des succbs
 

La conclusion la plus importante qui dmerge de nos
 
observations sur le terrain est que les interventions ayant produit

les impacts les plus marquds ont elargi la portde de la d6finition
 
d'une intervention en matiere de gestion des ressources naturelles;
 
c'est-d dire une intervention comportant des approches visant 
a 
rdsoudre les problhmes auxquels doiverit faire face les populations

intdressdes, et non pas simplement les probl6mes relevant du 
"milieu" A lui seul. Les populations rurales du Sahel 
s'intdressent avant tout a atteindre un niveau de vie qui soit au 
moins stable, et, espbrent-ils, en vole d'amdlioration. Cette 
espdrance ddpend historiquement de l'dtat actuel des principaux 
syst~mes de production ruraux, et notamnent l'agriculture,
l'dlevage et la p~che. C'est prdcisdment parce que la degradation 
menace & present visiblement ces systemes de production ue les 
populations font appel & la gestion des ressources naturelles pour
accomplir deux actions, dont toutes les deux ont un effet sur leurs 
revenus: premirement, protdger les ressources des sols et des eaux 
dont ddpendent leurs capacitds productrices (par exemple,
l'eventail complet des mesures visant la conservation des eaux et 
des sols, l'amdlioration de la fertilitO du sol, etc.); et 
deuxiement, fournir de nouvelles possibilitds de rapporter des 
revenus (production de perches, vergers et jardins, ventes de bois 
de feu et de fourrage, etc.) pour compenser les rendements 
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aleatoires et ddcroissants que donnent les activitds productives

usuelles.
 

La creation de possibilites de revenus (notamment en stimulant
les marches locaux, en s'assurant de la jouissance sire des terres,
et en rationalisant les systemes des prix des produits agricoles
et forestiers), qui rdsultent de la gestion 
des ressources

naturelles, constitue une intervention rdussie, que
autant

l'introduction de technologies spdcifiques telles que les brisevent, l'Acacia albida et les digues 
en courbe de niveau. LA oi
l'on a pu profiter & la fois de la technologie et des possibiilites

offertes, nous avons parfois remarque des reponses dramatiques de
la part des petits cultivateurs, soit 
sur leur propre initiative
 ou par un encouragement initial appuye par le secteur public. 
Dans
les actions les plus rdussies que nous avons observees, les
objectifs du secteur public 
et des participants n'etaient pas
identiques. 
Au Mali, par exemple, l'action visant l'usage 
des
foyers ameliords est destin8e A sauvegarder les fordts, tandis que
les 
femmes les ont adopts, afin d'4conomiser du temps; de m~wme,
les projets de gestion de Guesselbodi visent le retablissement des
terres d6gradees et l'accroissement de la productivitd des for~ts,
mais les villageois y participent parce que ces projets rapportent
des revenus en especes. Enfin, des fermiers ont plante des
eucalyptus parce qu'il peuvent gagner autant des ventes de perches

que de l'agriculture, m~me si certains projets 
ont tente, sans
 succes, de les convaincre de mettre sur pied des chantiers de bois
 
afin de produire du bois de feu.
 

La Ddfinition d'objectifs
 

L'attribution du succes A une intervention particuliere ddpend
egalement de la maniere dont les objectifs ont etd ddfinis. 
Selon
1'objectif de la plantation et de la protection des acacias, le
projet UNSO Acacia albida & Dosso a ete un succes. Mais, bien que
380.000 arbres aient 
etd plantds ou protegds dans quatre 
ans,
seulement 10% des fermiers acceptent de poursuivre la regeneration

sans recevoir les paiements directs fournis par le projet. Et
pourtant, il se peut bien que ces paiement5 directs constituent le
seul moyen pour encourager les fermiers Zarma & Dosso A regenerer
des arbres. Or, cette intervention peut se reproduirebeaucoup de contextes dans le Sahel ofi la 

dans 
crise ecologique et 

economique est grave.

Mais on ne saurait appliquer cette m~me modalite au Senegal ou dans
la Vallee de la Maggia, par exemple, ofi la plantation des arbres
 a pris son essor grace & d'autres encouragements auxquels un

soutien exterieur est moins necessaire.
 

Les Delais
 

L'attribution du 
succ~s depend finalement des delais fixes.
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Notre equipe s'dtonnait de constater que les foyers de terre
 
ameliores, dchec de longue date au Mali, etaient devenus ordinaires
 
en 1987. Les brise-vent dans la Maggia, qui avaient ete promus
 
sans succ~s pendant six ans, occasionnaient de nombreuses
 
difficultes relevant de la gestion ainsi que des privations

dconomiques pour les eleveurs deplaces. Mais & present, c'est-&
dire au bout de dix ans, on a franchi le seuil du succ~s. Bien
 
que, au bout de cinq ans, des plantations foresti~res
 
industrielles, mises sur pied par les projets suisses 
et PARCE A
 
Sikasso, Mali et & Kafrine, Senegal, respectivement, aient fait
 
dchec, les nouvelles experiences en matiere de gestion des forats
 
naturelles qu'ils tentent, peuvent devenir des modeles de la
 
rdussite dans ces regions. Les boisements de perches d'Eucalyptus
 
sont devenus rentables pour des fermiers senegalais au bout quatre
 
ans. Si 
on evaluait ces actions par rapport & leur contribution
 
& la biodiversite ou a la fertilite des sols, on pourrait les
 
considdrer comme etant des dchecs a court terme; 
mais il est
 
possible qu'elles jettent les bases dconomiques d'investissements
 
diversifies & longue echeance. 
 Enfin, le projet forestier IDA &
 
Damana, Niger, n'a donne lieu qu'a quelques barrages d'arr~t et
 
qu'& la plantation d'arbres plantes dans les champs ou pour donner
 
de l'ombre. Et pourtant, l'approche de la gestion du terroir
 
villageois qu'on y elabore conduira en toute probabilitd dans les
 
quelques annees & venir & des actions susceptibles d'etre
 
reproduites et de conserver des ressources, dont on a besoin dans
 
l'arrondissement de Filingue (Niger) frappe de secheresse.
 

Bien des actions prometteuses entreprises dans le Sahel sont
 
tout simplement trop nouvelles pour 6tre bien apprdciees. On peut

classer dans cette categorie les brise-vent, bases sur ceux de la
 
Maggia, qui sont finances par CARE & Koro (Mali); l'amenagement de
 
terroir villageois & Banamba (Mali); un projet de pisciculture et
 
un projet d'horticulture diversifie 
aux bords du Lac Guiers
 
(Sdndgal); la reintroduction de gazelles dans le Parc de Djoudj
 
(Sdndgal), etc.
 

En regle generale, un delai minimum de dix ans est necessaire
 
pour que les actions de gestion des ressources naturelles
 
marissent. Les delais necescaires pour produire des impacts

dvidents semblent se prolonger en fonction de la nouveautO des
 
techniques employdes, la concurrence pour des ressources et le
 
manque d'experience de l'assistance technique. Par contre, les
 
ddlais necessaires sont plus courts quand il existe des
 
encouragements de marche et des valeurs, politiques et structures
 
sociales qui soutiennent les efforts deployes. On pourrait donc
 
proposer une action systdmatique de contr6le dans toute la rdgion,

dans le cadre de laquelle on pourrait faire la collecte de donnees
 
comparatives portant sur les interventions & differents stades de
 
leurs cycles de vie, afin d'dviter leur rdsiliation prdmaturee, ou
 
inversement, leur continuation injustifide 
 dars certaines
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circonstances.
 

L'Importance du processus
 

Notre equipe a visite des interventions dont les impacts sur
les ressources naturelles 
ne sont pas evidents. Les projets de
puits et des jardins sont reprdsentatifs. Quoiqu'ils 
ameliorent
l'accbs & l'eau et qu'ils 
soient susceptibles d'accroitre la
productivite agricole A court terme, les impacts & plus long terme
des jardins sur 
les niveaux phrdatiques, sur la qualitd des eaux
et des sols, 
sur les droits de jouissance des terrains 
et sur
l'organisation de la production restent incertains. 
Par ailleurs,
nous n'avons remarque que quelques cas ou les jardins servaient a
conserver o, A rdintroduire la diveristd biologique. En revanche,
il est possible que les 
puits et les jardins rehaussent l'tat
alimentaire des communautes, en mettant ainsi en disponibilite plus
d'energie humaine pour d'autres investissements dans la gestion des
 ressources naturelles. Il n'y a que 
tr&s peu de projets de
jardins, ou mdme aucun, qui aient ete congus pour rdpondre & ce but
holistique & long terme. 
 Le projet & Gandiolas fait exception.
Llevaluation, faite par notre equipe, des consequences possibles
limitees pour la gestion des ressources naturelles de ces projets
de jardins fait ressortir la distinction fondamentale entre, d'une
part, les 
usages & court terme des ressources naturelles 
qui
augmentent la productivite, et, d'autre part, l'amelioration A long
terme de la gestion des ressources naturelles.
 

Il faudrait considerer beaucoup projets, que
de tels les
projets de jardins, de boisements, de stabilisation des dunes, de
gestion des bassins hydrographiques et des fordts, etc., comme
etant 
des elements d'un processus qui ambne une participation

locale accrue et contribue aux connaissances spdciales 
que
poss~dent les organismes donateurs en 
mati&re de gestion des
 ressources naturelles. Notre equipe pensait que les projets
proposant parfois 
tres peu de produits tangibles, mais au sein
desquels on laisse se derouler 
dans le temps un processus de
compromis et d'adaptation de techniques et de methodes d'extension
reciproues entre les organismes se chargeant de l'execution et les
participants, semblaient dtre les plus prometteurs: 
par exemple,
l'Accord de les
Bouna, brise-vent 
de la Maggia, Guesselbodi,
Gandiolas, le projet forestier PRECOBA, le projet forestier IDA-
Damana, et les p~cheries du Niger. Tres souvent, "faire bien son
travail," c'est-&-dire l'introduction de changements soutenables
 par petites augmentations en co=mngant par les bases, 
est tout
aussi important que le fait de "faire ce qui convient."
 

L'Assimilation des valeurs locales
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Les valeurs jouent un r6le critique dans toute reussite
 
soutenue, et elles sont d'une importance cruciale pour la
 
reproduction des actions. La prevention des incendies de brousse
 
ne signifie, pour les populations Diola dans la Basse Casamance,
 
que la necessite de fournir du materiel et des encouragements

organisationnels, car leurs fordts les tiennent tellement A coeur
 
que ces incendies etaient par le passe presque inconnues. Les
 
habitants outrages d'Oussouye ont mdme chasse de la ville des
 
charbonniers. Mais il faut deployer des strategies radicalement
 
differentes parmi les Senoufo dans la region de Sikasso, pour qui

la mise a feu de la brousse constitue un obligation quasi
religieuse demandee par leurs anc~tres. De m~me, les boisements
 
cooperatifs ou les travaux de construction de digues, qui sont
 
acceptes volontiers par les populations Mandingues, pour qui la
 
participation volontaire aux travaux publics est une seconde
 
nature, seraient inconcevables parmi les Zarma plus individualistes
 
du Niger.
 

Etude de cas: Comit6 des femmes pour le contr6le
 
des incendies a Bignona
 

Les Themes se rapportant a la gestion des ressources
 
naturelles
 

Les mati.res descriptives presentees dans ce chapitre font
 
emerger une serie de th~mes ou d'enseignements se rapportant au
 
succes. Nous les avons classes en quatre sbries et les presentons

ci-aprbs, sans ajouter de commentaires supplementaires. Le lecteur
 
trouvera en annexe une representation graphique en abrege, sous
 
forme de tableau, de ces themes et des interventions qui les
 
illustrent. Les themes les plus importants qui emergent de
 
l'evaluation de notre equipe sont traitds de facon integrde dans
 
le Chapitre 5, "Conclusions principales."
 

Les Themes qui emergent de 1'evaluation menee dars le Sahel
 

Valeurs, Intdrdt et Connaissances
 
--- ---------------------------------------------------------

---

La communication de connaissances doit s~harmoniser avec 
l'experience et les connaissances locales. 

----------------------------------------------------------
Les populations s'interessent & la stabilisation de la pro
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ductivite et A l'amdlioration des activitds de gestion
 
des ressources naturelles.
 

Les changements de valeurs dans les activitds de gestion des
 
ressources naturelles proviennent de milieux et de contextes
 
economiques en evolution rapide.
 

Ii existe une soif de connaissances en matiere de gestion
 
des ressources naturelles en general, et de
 
connaissances en matiere de biodiversite agricole en
 
particulier.
 

Les contextes culturel et religieux jouent un r6le
 
important dans les activitds de gestion des ressources
 
naturelles.
 

Le succ~s A long terme des activites de gestion des
 
ressources naturelles d4pend de l'education amelioree en
 
matiere de conservation.
 

Solution de conflicts
 

La solution de conflits constitue un aspect important des
 
activites de gestion des ressources naturelles qui n'est pas

pris assez en consideration et auquel on
 
n'affecte pas assez de fonds.
 

La solution des questions relevant des droits de jouissance
 
des ressources est d'une importance cruciale pour
 
la reussite de la gestion des ressources naturelles.
 

La gestion des ressources naturelles n'est pas incorpore

institutionnellement dans les structures des gouvernements
 
saheliens.
 

Il faut coordonner les activites des programmes avec
 
les activitds gouvernementales en cours.
 

On devrait encourager la participation des fermiers &
 
l'execution de la conception, & la gestion et &
 
l'evaluation du programme.
 

Energie humaine pour la crdation de capital naturel
 

Les populations substituent leur energie personnelle
 
aux processus de creation de capital naturel.
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--------------------------------------------------------------
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--------------------------------------------------------------
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--------------------------------------------------------------

------------------------------------------------------------

--------------------------------------------------------------

--- -----------------------------------------------------------

3 INTERVENTIONS REUSSIBS
 

Les types courants d'analyses financieres des activites de
 
gestion des ressources naturelles ne refl-tent pas la
 
dynamique de l'economie rurale (agriculture, sylviculture,
 
elevage, artisanat).
 

Engager des habitants locaux comime personnel de programme.
 

Employer des technologies que lr fermiers peuvent enseigner
 
les uns aux autres.
 

Initiatives et techniques
 

II existe au Sahel beaucoup de techniques de gestion des
 
ressources naturelles approprides et praticables.
 

Ii vaut souvent mieux intervenir sur plusieurs plans ou
 
danz plusieurs secteurs que sur un plan unique ou dans
 
un seul secteur.
 

Les interventions rapportant des benefices multiples et
 
reduisant les risques au minimum produisent des resultats
 
tangibles.
 

Les interventions de gestion des ressources naturelles sont
 
susceptibles de donner un essor au d~veloppement
 
organisationnel local.
 

Toutes choses egales par ailleurs, choisir des projets de
 
gestion des ressources naturelles A petite echelle
 
diversifies qui se deroulent par petites augmen
tations.
 

Un engagement adaptable et & long terme vis-&-vis des
 
projets augmente les chances de succes.
 

Aucun facteur unique ne conduit au succbs d'une intervention
 
donnee; aucun type simple d'intervention isolde ne rdussira
 
infailliblement.
 

I.es activites de gestion des ressources naturelles qui
 
accroissent la productivite peuvent stabiliser les
 
populations rurales et conduire & des investissements dans
 
des modalites plus intensives de l'utilisation des ressources.
 

L'ecologie humaine de la biodiversite est un element de
 
premiere importance concourant au developpment economique
 
et & la conservation de la biodiversite.
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3 INTERVENTIONS REUSSIES
 

On ne saurait coordonner de fagon simple les benefices &
 
long terme decoulant des ressources naturelles, sans fournir
 
aux participants des bdnefices & court terme.
 

Faire usage de technologies adaptables qui s'ajoutent aux
 
pratiques traditionnelles, afin d'augmenter les chances de
 
succes.
 

S'assurer que les programmes incorporent des delais qui
 
se prolongent en fonction de la nouveaute des innovations
 
prevues apportees aux techniques de gestion des ressources
 
naturelles.
 

Employer des representations graphiques, des demonstrations,
 
des visites de terrain dans le processus de vulgarisation.
 

Insister pour que les techniciens et les usagers futurs
 
fassent des analyses, le contr6le et des visites de suivi de
 
caractere collectif.
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QUATORZE ETUDES DE CAS
 



Matrice Rdcapitulatrice de Quatorze Etudes de Ca
 

dchelle de 
 effet 
 intensite
 
l'impact sur les
cas de vulgarilocalitd 
 durde revenus source 
 sation
 

Opdration Barrages de 
 Mali moyenne courte moyen A 
 externe, tra- mayenne
Contr6le Haute Vallee 
 fort ditionnelle forte

Micro-bassins a 
 Niger, varide 
 courte 
 moyen externe, tra- haute
Enadoujoum et Barrages de Departement de 
 ditionnelle
Contr6le dans Ourihamija Tahoua
 

Barrages de Retenue d'Eau Gambie, Rdgion 
moyenne courte moyen &
et Conservation des Sols externe, tra- moyenne
du Fleuve 
 fort ditionnelle forte
A Sintet, Gambie 
 Central
 

M. Ka, Pdpinidriste Privd Sdndgal Rdgion 
basse moyenne A moyen A privde, faible &
du Fleuve 
 longueexterne 
 moyenne
Central langnemfyrt

L'accord Bouna
 

Mali, Delta moyenne moyenne moyen 
 externe, tra- haute
Intdrieur 
 ditionnelle
 
L'Education Ecologique 
 Mali, Cinquibme moyenne moyenne & faible,
dans la Cinqui~me Rdgion Rdgion basse &
longue indirect externe 
 moyenne

du Mali
 
Projet du Jdrdin de Sdndgal, R4gion moyenne 
 courte fort privde, basse &
 
Gandiolas 
 du Fleuve 
 externe moyenne
 

Projet de la externe, tra-
Gamble, Rdgion moyenne 
 moyenne moyen ditionnell,- moyenne
Multiplication des 
 Haut Niumi
 
Graines de Lamin
 

L'Entente de Koumpentoum Sdndgal, Rdgion moyenne 
 moyenne a variable mdlangde moyenne

de Tabacounda 
 longue
 

La Gestion de la Fordt 
 Niger, Ddpart. moyenne 
 courte & moyen A externe,Naturelle de Guesselbodi de Niamey moyenne & 
noyenne fort privde forte
 

La Coopdrative des. 
 Niger, Ddpart. petite 
 courte A moyen & privde, moyenne
Bdcherons de Guesselbodi de Niamey 
 moyenne 
 fort externe
 
Gestion des Pdcheries du Niger 
 moyenne

Fleuve Niger longue moyen externe, moyenne A 

privde forte 
Comitd de Contr6le Sendgal, petite A moyenne indirect privde,D'Incendie des Femmes de faible
Commune de moyenne 
 externe
Bignona 
 Bigona
 
Systeme de Vulgarisation Mali, Troisi~me moyenne & moyenne & 
indirect, externe moyenne &
de Haute Vallee Rdgion 
 forte longue moyen a forte
 

fort
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OPERATION BARRAGES DE CONTROLE HAUTE VLULEE
 

Informations de Base
 

Localit6: La Troisieme Region du Mali
 

Caractdristiques Principales de la Localite: 
 terrain de savanne

doucement accentud et boise entrecoupd de cours d'eaux saisonniers.

La plupart des sols sont maigres avec un contenu elevd de sable ou
de gravier lateritique. Pluvomdtrie annuelle d'environ 800 -1000
 
mm.
 

Superficie Concernee: 
 Plusieurs milliers d'hectares
 

Caractdristiques sp6ciales: 
 Dans certains endroits, des barrages

de contr6le sont dej& 
connus par les villageois, ayant dtd initids
 
par les Pbres Blancs il y a des annees.
 

Utilisation Traditionelle de Ressources: 
 Principal ement
cultures s~ches sur pidmonts avec certaine irrigation naturelle par

submersion.
 

Nature de l'Initiative: Systemes de barrages de pierre et de terre

dans un certain nombre de regions traversees par des cours d'eau
 
peu profonds.
 

Description de l'Initiative
 

Mesures Techniques Entreprises: 
 Dans le village de Fadjibougou,

60 - 70 personnes se sont organisees pendant 17 jours pour
construire un barrage de 70 
metres de long et deux metrbs de

hauteur en accord avec les 
conseils techniques du personnel du

projet. 
Les pierres et la terre ont dte transportds en charrettes 
et & byciclette par des villageois. Les techniques de construction 
sont relativement simples et tous les materiaux sont locaux.
 

Organisation Sociale de 1'Initiative: 
 La grande OHV (Operation

Haute Vallde) financee par AID a commencd a ddvelopper ces barrages

en reponse a la deviinnde locale. Le personnel du projet, ayant

adopte une vulgarisation plus interactive apr~s environ 8 ans
d'experience, a a
cherche utiliser le developpement du barrage
comme point de depart pour d'autres activitds de gestion de
 ressources naturelles. La main d'oeuvre 
a etd d4ployee par le
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"tonw", qui est une organisation de travail basde sur les groupes

d'&ge. Le travail a ete dirige pa- un des chefs du "tonw"
 
superieur aupres duquel les villageois avaient exprime confiance.
 

Systeme d'Encouragements Economiques: Les petits 
 barrages

pourvoient des benefices immediats, 
 mais des barrages

supplementaires peuvent etre ajoutes 
tant que le permettent les
 
ressources et l'energie. Les fermiers reconnaissent de multiples

bienfaits: 
 niveaux d'eau ameliores dans les puits villageois (5 
6 metres, au lieu 
de 6 - 9 metres), reduction de depenses

d'extraction et de transport d'eau; 
 restauration de la production

de riz; production plus fiable d'arbres fruitiers'! amelioration de

l'acces & l'eau pour les animaux; amelioration de la p~che.
 

Donnees Sociodconomiques: Les benefices 
sont distribues de

maniere genrale aux proprietaires terriens en amont, aux femmes,

et aux chefs. 
Les effets sont de longue duree avec une maintenance
 
convenable. La demonstration a ameliore la conscience locale de

l'efficacite des barrages, et a renforce la credibilite des agents

vulgarisateurs et des techniciens de I'OHV. 
Le succes des barrages

de cc itr6le, de m~me que d'autres benefices du projet tels que

routes rurales, encourage les fermiers a experimenter avec les
 
diguettes 
en courbe de niveau ,le compostage, les boisements
 
villageois et autres activites du projet.
 

Discussion Generale de L'Initiative: Ce cas illustre l'importance

de combiner les bienfaits de longue et de courte duree dans les
 
interventions techniques, et l'importance de l'aptitude du projet
 
a repondre aux besoins locaux.
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MICRO-BASSINS A ENADOUJOUM
 

ET BARRAGES DE CONTROLE A OURIHAMIJA
 

Informations de Base
 

Localit6: Au nord du Departement de Tahoua, Niger
 

Caractdristiques Principales de la Localitd: Pluviometrie annuellede 200 
- 250mm. Sols sableux de plaine surmontds de plateauxlateritiques, pentes de collines et glacis alluviaux qui ont perdu

la plupart de leur vegetation Sahelienne epineuse.
 

Superficie Concernde: 
 Plusieurs centaines d'hectares
 

Caractdristiques spdciales du cas: l'exces 
de cultivation et
d'elevage des 20 dernieres anndes a produit une 
degradation
serieuse. La plupart des champs des plaines alluviales n'ont pas
ete inondds depuis plusieurs annees parce le du
que lit cours
d'eau, profondement ravine, 
et le reste des champs du fond de la
vallde etaient menacds par les pentes fortement erodees.
 

Nature de L'Initiative: Construction de barrages de contr6le de
ravines et de micro-bassins en demi-lune.
 

Description de l'Initiative
 

Mesures Techniques Entreprises: Les barrages de contr6le on cause
l'accumulation de plus de deux metres de sediment dans des ravines
 aux alentours de Inadougoum en seulement deux ans. 
Ainsi les cours
d'eaux inondent les terres cultivees du fond. La construction de
champs de micro-bassins en demi-lune ont restitue des pentes
abandonndes & la production de bois et 
de cereales. Des
rendements surprenants, pour cette zone de precipitation, de 500
kg/ha sont rapportes grace aux micro-bassins. 
Les taux de survie

des arbres ont ete eleves, & presque 100%.
 

Organisation Sociale de 
L'Initiative: 
 Swissaid a commence a
travailler dans la zone il y a 
plus 
de 10 ans; une activite
intensive a commence il y a trois ans. 
Les villageois ont demande
 a Swissaid des services d'ass.stance en 1985, quand ils
envisageaient abandonner 
les villages. Swissaid a 
fourni des
outils manuels, et des services d'assistance techniqle 
en
collaboration 
avec le Service du Genie Rural. 
 Au depart,
l'Alimentation pour le Travail 
a etd fournie pour les villageois
pour les encourager a rester en place durant la saison seche et
 pour installer l'infrastructure nouvelle.
 

Syst~me d'Encouragements Economiques: 
Les barrages de contr6le et
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les micro-bassins ont fourni de bonnes r~coltes de mil pour la
 
premiere fois depuis des annees. Soixante familles bdndficieront
 
bient6t de la coupe de perches des plantations ofa les arbres on
 
dej& atteint line hauteur de 2 a 3 metres. Swissaid a aussi aide
 
les villageois a former une coopdrative pour produire des cl6tures
 
en fil de fer pour lesquelles il y a une demane croissante de la
 
part des efforts de reboisement locaux.
 

Discussion Generale de L'Initiative: Les Villageois dtaient au
 
courant du travail de conservation des sols d'un pr~tre francais
 
qui a hab-.te a Ourihamija pour environ 20 ans, travail que les
 
Suisses out continue. Le pr~tre a emmend quelques fermiers rendre 
visite & des sites similaires dans le Departement d'Agadez, ce qui
 
a incite la participation des villageois. Ce cas illustrs que des
 
situations dramatiques peuvent etre amdliorees & travers des
 
solutions techniques par etapes a long terme a haute intensite de
 
main d'oeuvre executees moyennant la vulgarisation face-a-face.
 
Certains problemes techniques relatifs & l'installation de
 
l'infrustructure ont surgi, mais l'agriculture a neanmoins vdcu une
 
recuperation miraculeuse & partir d'une situation desesperee.
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BARRAGES DE RETENUE D'EAU
 

CONSERVATION DE TERRES A SINTET, GAMBIE
 

Informations de Base
 

Localit6: Alentours du Village Sintet, Rdgion du Fleuve Central,
 
La Gambie
 

Caractdristiques Principales de la Localit6: 
Pluviomdtrie annuelle
de 700 - 800mm. Les affluents du fleuve Gambie decoupent la zone.Des restes de fordt de galerie et !a vegetation de savanne boisdedomine. 
Passe politique long et relativement cohesif.
 

Superficie Concern~e: 3000 ha de bassins versants atteints par
l'erosion des sols, le ddboisement, et l'intrusion de et
sable
d'eau salee dans une zone de a
700 800 mm de pluviometrie.
Quarante-cinq hectares son direztement concernes.
 

Caracteristiques Speciales 
du Cas: La region Foni Jarrol a une
identite agro-eicologicrue et geopolitique distincte 
qui date de
l 4poque pre-ccloniale. 
Le chef regional ou Sefo est un individuqui a une forte influence et dont l'appui en faveur del'intervention a dte jugd essentiel au succ~s. 

Utilis~tion Traditionelle des Ressources: La culture du riz,principalement une culture de 
femmes, est sur
faite de petites
plaines saisorinihrement inondees par l'eau des pluies et de fleuve.
La cultivation 
a l'amont se constitue de cultures 
de champs
d'arachides, de mil, de sorgho et de mais. 
La traction animale est
 
courante.
 

Nature de l'Initiative: Des barrages de retenue d'eau, 
des
diguettes 
en courbe de niveau et des petits barrages de contr6le
de ravins ont dte les interventions techniques principales. 
 Les
villageois ont ete encouragds a s'organiser en un groupe de gestion

de conservation.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Les barrages de retenue d'eau, les
diguettes en 
courbe de niveau et les petits barrages de contr6le
de ravins ont etd les interventions techniques principales. 
 Les
methodes topographiques de pointe sont utilisees pour placer les
structures de conservation. Les tracteurs sont utilisds seulement
 pour dechirer les sols compactes et pour transporter les pierres.
 

Organisation Sociale de l'Initiative: Le Groupe de Gestion des Sols
et de l'Eau 
(SWMU), agd de six ans, et situd dans le Ministere de
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l'Agriculture de La Gambie, fait une publicite active pour ses
 
services de conservation des eaux et des sols. Il repond ensuite
 
aux demandes d'aide des villages dirig~es & la SWMU par les Agents
 
Agricoles Regionaux. Apres reconaissance des rdgions demandant des
 
assistances, le personnel de la SWMU decide quels villages ont le
 
plus grand besoin, et met en ordre de prioritd le travail & faire.
 
Le travail physique est organisd par comites de village, pendant
 
que la SWMU fournit l'appui technique.
 

Systbme d'Encouragements Economiques: Des villageois qui autrement
 
seraient partis en migration de travail de saison sbche, restent
 
maintenant au village pour travailler sur
 
l'infrastructure. Les encouragements d'Alimentation pour le
 
Travail ont dte evitds parce que les effets ecologiquement
 
nuisibles de l'intrusion de sel et de l'erosion ont dte reconnus,
 
et des augmentations dramatiques de rendements ont dt6 obtenus par
 
la conservation. Aussi, des plaques et des recompenses ont ete
 
accordes par Le Service de Conservation des Sols des Etats-Unis.
 

Donn~es Socio6conomiques: L'analyse economiqe des barrages de
 
retenue d'eau evalue les taux de rentabilitd internte & entre 26
 
et 34 pour cent. De multiples benefices se produisent dans la
 
premiere annee suivant l'installation. Ils comprennent: une
 
production de riz et augmentee de fourrage; une augmentation dans
 
la disponibilite d'eau; la reapparition d'esp~ces vegetales
 
"disparues"; la protection de l'habitat; et une reduction de
 
l'erosion de sols et d'intrusion de sable.
 

Discussion Gdndrale de l'Initiative: Ce cas d~montre que la gestion
 
integrde des bassins verants peut 6tre obtenue par une combinaison
 
de developement d'organisation au niveau local et de services
 
techniques fiables, en se basant sur des valeurs de conservation
 
de ressources. Sintft fournit maintenant un site mod~le pour
 
d'autres villages de la rdgion qui y rendent visite.
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M. KA, PEPINIERISTE PRIVE
 

Informations de Base
 

Localit6: Rdgion de Tambacounda, Sdndgal
 

Caract~ristiques Principales de la Localite: La Rdgion est une zone
d'extension pour le bassin d'arachides 
et ses fordts qui sont
opprimdes par l'agriculture et la secheresse. 
 La pluviomdtrie

annuelle a diminue & entre 
600 et 700 mm. depuis le debut de la
pdriode de sdcheresse. 
Les sols varient de sableux a latdritiques.
 

Superficie Concern~e: 
 Plusieurs milliers par une combinaison de
pdpinidries privdes, 
de gestion de fordts naturelles, et de
 
production de plantation.
 

Characteristiques Speciales du La
Cas: confiance dans les
encouragements du marchd pour 
inciter une gestion fiable des
 
ressources naturelles.
 

Utilisation Traditionelle des Ressources: 
Des pratiques recentes
 se sont concentrdes sur la 
production extensive d'arachides en
utilisants des intrants & haute intensite de capital.
 

Nature de l'Initiative: 157 pdpinidries privdes ont ete dtablies
 
par les efforts du projet PARCE basd a Kafrine.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: 
Le projet finance 50 pourcent des
coits de l'tablissement de pdpinidres. 
Les arbres sont favorisds

dans quelque niche dcologique qu'ils puissent remplir. 
 Le choix
des esp~cess n'est pas imposd mais le projet fournit des conseils
techniques pour promulger les 
esp~ces convenable pour certaines
 
conditions particuli~res.
 

Organization Sociale 
 de l'Initiative: 
 Un rdseau d'agents
vulgarisateurs formds le
par projet apprend aux villageois la
gestion 
 de pdpinidres et les techniques de vulgarisation
foresti&re. 
Le projet fournit aussi certains services de courtage

de marchd aux pepinidristes.
 

Systeme d'Encouragements Economiques: 
Les semis coftent 15 francs
CFA & produire et 
sont vendus pour 35 francs CFA. Certains
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gouvernements locaux on commencd & acheter chez les p~pinidristes

prives pour remplir leur propres buts de reboisement. M. Ka a
 
vendu au moins 2500 plants en 1987 & des groupes en dehers de son
 
village & 35 FCFA le plant. Les villageois ont appris que la
 
production d'arbres peut dte economiquement competitifs avec celle
 
des arachides.
 

Donn~es Socioeconomiques: M. Ka, le pepinieriste rencontre dans
 
le village de Thoune, (un parmi trois dans le village) a etabli sa
 
pepinierie dans un coin de son enceinte. Ii a produit 2400 plants
 
en 1986 et 5000 en 1987. (La production totale des trois pepinieres
 
en 1987 etait 9000 plants). M. Ka gere la production des pepini~re
 
de son village be'ne'volement, mais une grande partie du travail
 
routinier est partage par ceux des villageois qui ont commande des
 
pants. Il est reconnu en tant que chef en matiere de promotion de
 
plantation d'arbres dans la region. Pour son travail de
 
pdpinidriste et ses qualites de chef, il a dtd decore par President
 
'Ibdou Diouf en 1987.
 

Discussion Generale de l'Initiative: Ce cas ilustre qu'une

intervention de projet peut fournir une incitation pour une gestion
 
amdliorde de ressources.
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LIACCORD BOUNA
 

Informations de Base
 

Localit6: La Region du Delta Intdrieur du Mali.
 

Caracteristiques Principales de la Localit6: 
 Un des rares deltas
interieurs en Afrique. Pluviometrie annuelle de 200 
- 400 mm. en
moyenne. Les populations d'animaux, de plantes et humaines sont
denses saisonnierement. 
Une tradition d'ecosysteme et d'economie
 
tres diverse.
 

Superficie Concernee: 
Plusieurs centaines de kilometres carrs sur
 
le fleuve Niger.
 

Utilisation Traditionelle des Ressources: Des systemes d'elevage,
de p~che, d'agriculture et de chasse 
complexes et gui se
chevauchentL. Les reglementations qui empdchaient 
 la surutilisation des fordts et des papurages ont ete obscurcies par de
rapides changements historiques et climatiques.
 

Nature de l'Initiative: 
 Par suite de plusieurs annees de
negotiations, en employant des techniques de resolution de conflit,
les parties interess~es ont signd un sur
accord l'utilisation
 
commune des ressources.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: L'Accord Bouna creera 
une serie
de lois sur les biens communs pour remplacer le melange
contradictoire present 
de revendications de 
lignages villageois
locaux, de regles promulgees par le Dina au 
XIXeme siecle, de
la loi franaise coloniale, et de regles nationales plus 
recentes
 
sur l'acces aux biens communs.
 

Organization Sociale de l'Initiative: Essentiellement, L'IUCN aide
les eleveurs de les
chevres, pfcheurs, les autorites locales
traditionelles, et 
les autorites nationales qui se servent d'une
serie de petites for~ts saisonnierement inondees 
dans le Delta
Interieur du Niger. 
L'accord: 1) donne les droits de propriete des
fordts aux villages; 2) place l'autorite de gestion locale dans les
mains des dioros et des 
chefs de village qui avaient autrefois
cette autoritd. 3) formalise les droits de pdche qui existent deja;
4) font respecter une politique interdisant la coupe des arbres
 pour enclos ou broutage 5) de
interdit la rdcolte d'oisillons
herons pendant deux ans; 6) limite l'entree de troupeaux de chevres
(broutage excessif de l'herbe bourgou et des arbres) ; obtient pour
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l'accord l'appi des entites administratives indiquees du
 
gouvernement Malien.
 

Systbme d'Encouragements Economiques: On a montre aux parties
 
interessdes quiavec une gestion convenable le fumier d'oiseaux
 
augmentera la croissance des algues et la production de poissons
 
pour les p~cheurs; les eleveurs de chevres seront assurds le
 
fourrage ameliore et de l'acces assure A l'herbe bourgou en echange
 
pour la cessation de la coupe des branches d'Acacia tortillis,
 
(var. kirkii) pour les enclos et le broutage; les fermiers auront
 
des vols de cigognes plus fiables pour aider avec le contr6le des
 
sauterelles; Le gouvernement Malien remplira ses accords RAMSAR
 
pour proteger les terres humides. Enfin, le contr6le local sera
 
plus effectif & cause de l'attention constante des contr6leurs.
 
En Janvier 1988, cet accord multi-dimensionnel avait encore besoin
 
de l'approbation des administrateurs locaux et de l'Administration
 
Forestiere pour etre entierement applicablee.
 

Donnees Sociodconomiques: Le coQt total de cette initiative, de
 
la publication Walia qui y est rattachde, et d'autres projets du
 
Delta Interieur est seulement de $712,000 repartis sur quatre ans.
 

Discussion Generale de l'Initiative: L'accord Bouna exemplifie une
 
intervention non-technologique pour ameliorer la gestion de biens
 
communs, en incluant la biodiversite, par la rdsolution de
 
conflits. Elle demontre aussi qu'ane ONG ddsinteressee peut servir
 
de facilitateur neutre dans un processus de negotiation. Cette
 
methode de gestion de biens communs est unique dans le Sahel.
 

65
 



L'EDUCATION ECOLOGIQUE DANS LA CINQUIEME REGION DU MALI
 

Informations de Base
 

Localit6: La Cinqui&me Region du Mali.
 

Caractdristiques Principales de la Localit-.: 
 Le sidge central de
Walia 
est & Mopti. La cinqieme region a l1cologie la plus
complexe du Mali & cause de l'inondation saisonniere du Fleuve
Niger dans une serie de plaines et de 
lacs. Plus de neuf groupes
ethniques et/ou linguistiques se partagent la region pratiquant des
economies distinctes et exploitant des 
 niches ecologiques

historiquement separees. Dans un 
contexte de d~terioration de
l'environment et de crise economique, la diversitd de !a faune et
de l'habitat ont catastrophiquement diminue par la surexploitation, les regles d'acces libre, et/ou des regles d'accbs
 
limiter impossibles & faire appliquer.
 

Superficie Concern6a: 
 Environ 78,000 kilom&tres carres.
 

Caracteristiques Spdciales du Cas: 
Walia a le but d'enseigner une
gestion amelioree des 
ressources, reconciliant les bendfices Acourt et & long terme, et harmonisant les buts de developpement

rural avec ceux de la conservation.
 

Nature de l'Initiative: 
Walia est un magazine polycopie, illustre,

distribue A 25 ecoles dans la Cinqui&me Region du Mali.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: L'UICN, le Centre Candien d'Etudes
et de Cooperation (CECI), CARE-Mali, et la branche rdgionale de
l'Administration Foresti&re 
font conjointemcnt le parrainage du
magazine. Walia est publie trois fois par an. 
 L'IUCN polycopie
et distribue le magazine aux ecoles puisque le systbme des postes
n'est pas fiable. 
 Ses articles discutent de la geographie, de la
faune, de questions environmentales 
et de sante Maliennes,
d'histoires traditionelles, d'ecologie et questions
de de
 
ressources naturelles.
 

Organisation Sociale de l'Initiative: 
Les numeros individuels sont
 passes de lecteur en lecteur ce qui 
fait que les 4000 copies
imprimdes pour 
chaque numdro et destindes & un groupe d'age
scolaire sont probablement lues par plus de 
10,000 Maliens. En
fait, sa popularite est si grande que Walia 
est maintenant lu &
trave. tout le Mali. Chaque numdro est suivi par deux jours de
visite d'enseignement par le directeur du projet de l'IUCN et son
homologue/traducteur Malien. 
 Chaque tour de visites prend trois
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mois & completer.
 

Dronn~es Sociodconomiques: L'IUCN depense $40,000 annuellement sur
 
le projet.
 

Discussion Gdnerale de I'Initiative: Walia a mis en evidence les 
questions concernant les ressources naturelles de la rdgion du 
Delta. Souvent, les enfants parlent & leur parents sur les 
changements ecologiques. Les professeurs incorporent Walia dans 
le programme d'etudes. Des concours, des jeux et des projets basds 
sur le materiel de Walia ont un effet sensibilisateur en matiere 
de ressources naturelles. Des efforts similaires on ete essentiels 
au climat ameliore pour la preservation de la biodiversitd en 
Afrique de l'Est. 
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PROJET DU JARDIN DE GANDIOLAS
 

Informations de Base
 

Localit6: Rdgion du Fleuve, Sendgal
 

Caractdristiques Principales de la Localite: 
 Dans cette rdgion du
Sdndgal les sols sont argileux et pauvres en mati~res organiques.
La nappe phrdatique est peu profonde. 
La pluviometrie annuelle est
de seulement 300 mm, marginale pour la production naturelle de mil.
 

Superficie Concern~e: Un hectare est directement concerne.
 

Caract~ristiquss Sp~ciales du Cas: 
 Une pluviomdtrie diminuee 
a
cause la perte de beaucoup de especes utiles de plantes et d'arbres
 
et l'isolement des individus qui sont restes.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Des 
petits jardins d'arbustes
vivaces et d'arbres 
sont plantes sur un terrain mesurant un
hectare. 
Aucun crit~re special de selection n'existe & part les
besoins exprimes. Le Volontaire Canadien voyage 
& travers le
Senegal pour trouver 
les graines de choix. Parmi 
les esp~ces
choisies il y a celles qui 
sont 
utiles pour la production de
medicaments, de cosmetiques. de nourritures et de condiments.
 

Organisation Sociale de lnitiative: Un agent forestier travaille
directement 
dans la fornation et Ta vulgarisation avec un
volontaire Canadien et des groupes de femmes dans 25 villages pour
dtablir les priorites horticoles. L3 groupe de femmes de Leona (53
membres) a etabli, et maintient presentement le jardin. 
Des sousgroupes exdcutent de differentes tiches particii1ierement l'arrosage
pendant la saison seche, et la culture intercalaire avec le nidbe

pendant la saison des pluies.
 

Syst~me d'Encouragements Economiques: 
 Ce projet ne fournit aucun
encouragement economique direct. 
Les villageois participent parce
qu'ils reconnaissent les benefices des plantes 
cultivees. Par
example, le retablissement des plantes medicinales peut reduire les
depenses pour les medicaments. 
De plus, la perte d'especes a etd
accompagnee par une perte de connaissance ethno-botanique directe
parmi la generation plus 
jeune des femmes. Ce projet aide a
redresser ce probleme.
 

Donndes Socioeconomiques: 
Le projet a bdndficie des recherches sur
les graines dnergdtiques du Volontaire Canadien et de la
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flexibilite programmatique de M. Faye, l'agent forestier local. 
Contre les voeux de ses superieurs, il a change la direction de 
l'initiative d'un projet conventionel de bois de feu & la forme 
presente. De plus, la perte des especes a ete accompagnee par une 
perte de connaissance de premibre main ethno-botanique parmi la 
generation plus jeune des femmes. Le projet aide a redresser ce 
probl~me. 

Discussion G~nerale de l'Initiative: Sur une petite echelle, les
 
activites du projet du jardin de Gandiolas, parainne par les
 
Canadiens, dans le village de Leona, Louga, Region du Fleuve, au
 
Sendgal, est un autre exemple du mariage reussi de la biodiversitd
 
et des inter~ts de soutien ou d'augmentation de productivite.
 
Cette intervention contribue & la divesritd florale et est basde
 
sur la simple id, e d'un projet repondant aux besoins locaux par !a
 
participation locale.
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PROJET DE MULITIPLICATION DES GRAINES DE LAMIN
 

Informations de Base
 

Localite: Alentours du village de Lamin, Region de Haut-Niumi, La
 
Gambie
 

Caractdristiques Principales de la Localite: 
Pluviometrie variable
entre 600 et 800 mm. 
Les sols sont divers avec des sols legerement
dvolues en hauteur, et des colluviums et des marecages asseches
sujets A l'acidification et & la salinisation le long des bolongs
sous des conditions de secheresse. 
 Les densites de populations
sont dlevdes mais se stabilisent par une migration ver le sud.
 

Nature de l'Initiative: 
 Un programme pour introduire une variete
de riz de cycle court dans la region du village de Lamin.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Une nouvelle variete de Pekin A
90 jours aide & restaurer la culture de riz dans les regions des
terres basses touchees par la secheresse. Le projet GARD finance
 
par la USAID fournit des graines certifides.
 

Organisation Sociale de l'Initiative: Le Personnel du Fonds pour
Sauver les Enfants (SCF) a rassemble un nombre d'individues et
d'organisations dans ce programme. Le projet GARD dirige un terrain
de demonstration pres 
du village de Bakindig. Les membres du
 groupe de femmes de Lamin ont visite ce 
terrain et ont choisi le
Pdkin et d'autres varietes interessantes pour mettre & lepreuve
dans leur propres champs. Le SCF surveille l'utilisation d'engrais
et de pesticides. 
 L'Unite de Contr6le de Sauterelles fournit le
pesticide. Le SCF ach~te des pour
graines distribution dans
d'autrea villages et une petite quantite est envoyee & la station
 
de Recherches de Sapu pour des essais.
 

Au ddbut de la saison des pluies, l'agent de developpement de la
communaute rend visite & Lamin et 
indique aux gens quand il faut
planter. Le comite de de~relopement du village decide le jour des
semailles communales. 
L'agent fournit aussi des informations sur
les pratiques de 
culture pour les villageois. Ii leur indique
aussi quand il faut desherber. 
L'agent inspire la sympathie et la
confiance. Les villageois ont mdme donne son nom & la variete de
riz Pekin (Danjomano). Un agent de vulgarisation agricole fournit
des pesticides et pulverise deux fois par an contre les scarabdes.
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Le groupe de femmes cultive les graines sous contrat avec le SCF
 
pour avoir les graines certifides pour la distribution. Elles
 
fournissent la plupart de la main d'oeuvre sur le terrain.
 

Syst~me d'Encouragements Economiques: Le SCF a garanti la recolte
 
de 1985 et subventionne en engrais et graines dans six villages
 
pour deux ans. Le groupe de Lamin a vendu 16 sacs de riz sur le
 
marche libre en 1986 et a requ environ 2000 Delasis (environ $250).
 
Ceci a ete remis au tresorier du comite de development du Village
 
(VDC). L'argent a ete mis en banque et est disponible pour 
l'utilisation par la communaute. Le SCF achete aussi du riz des 
individus & un prix determine par le village jusqu'a un maximum de 
10 a 20 kg. par village. Le SCF est en train d'aider Lamin a 
s'enregistrer avec le centre de Sapu comme centre de multiplication 
de la varidte Pekin. Ceci entraine un transfert de connaissances 
techniques et administratives nouvelles. Enfin, le SCF a fourni 
des materiaux pour un entrep6t d'enmagazinage, alors que le VDC 
fournit la main d'oeuvre. 

Donn6es Sociodconomques: La nouvelle variete de riz pousse bien
 
sous les condition techniques pr~dominantes, son goat est bon, et 
elle merit en moins de trois mois. Les femmes savent bien que la 
monoculture du Pekin le rend vulnerable & la maladie, et elles sont 
en train d'experimenter activement avec de nouvelles varietes pour 
renouveler la diversite biologique. Les hommes commencent A 
cultiver le riz dans les champs des terres plus hautes et 
commenceront & utiliser cette variete de fagon A etendre les terres 
de culture. 

Discussion G6nerale de l'Initiative: Les gens de Lamin ont acceptd
 
la rdalitd d'un changement permanent dans les conditions de
 
pluviometrie. Ils sont presses de s'adapter & ces conditions. Ce
 
cas illustre comment les buts de biodiversite et d'augmentation de
 
production peuvent 6tre integres.
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LIENTENTE DE KOUMPENTOUM
 

Informations de Base
 

Localit6: L'arrondissement de Koumpentoum, Region de Tambacounda,
 
au Senegal.
 

Caract6ristiques Principales de la Localit6: 
Dans une zone de 1000
 mm de pluviomdtrie annuelle dans le passe, la pluviometrie moyenne
des seize dernieres annees depuis a ete 700
1968 seulement mm.
Diam Diam se trouve sur des sols graveleux couclis sur du gres dans
lequel 
on trouve des croftes ferrugineuses. 
 Des sols sableux
legerement evolues s'y trouvent. 
 Tous sont portes & l'erosion.

Diam Diam se trouve juste au 
sud d'une de fort classee dans
laquelle se trouvent des formations naturelles degraddes. 
La surutilisation pour 
le charbon, la construction, et les outils 
a
 provoque la perte du Cordylia Pinnata; la degradation climatique
explique la disparition d'autre esp~ces. 
 La nappe phreatique est
tombee a 55 
mm ce qui a cause le sdchage de quelques puits.
 

Superficie Concern6e: 
 Plusieurs centaines d'hectares eparpilles

dans l'arrondissement. 
L'adhesion totale de l'Association est de
1,240, environ 10 pourcent de !a population des villages membres.
 

Caract6ristiques Sp6ciales du Cas: 
 L'Entente Koumpentoum a ete
fondee en 1974 A la suite 
de la premibre vague recente de
secheresse 
sahelienne par un groupe exceptionnel de villageois

locaux inquietes qui voulaient prendre action en matiere de leur
environnement. La participation 
 est volontaire; certaines

activites sont sont auto-financees. L'association a recu l'appui
d'au moins une demi-douzaine d'ONGs et autres bailleurs de fonds,

mais pour 10 
ans a requ l'appui constant des Services de Secours
 
Catholiques.
 

Utilisation Traditionelle des Ressources: La terre est
presentement utilisee pour la culture mdcanisee de mil, de sorgho,
et d'arachides. 
 Sous des conditions de pluviometrie plus elevde,

le coton a aussi ete cultive.
 
Nature de l'Initiative: Projet de developement rural intdgrd,
 
initie par la communaute.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Le village de Diam Diam a
entrepris une serie d'initiatives de de
gestion ressources

naturelles. En 1981, le village a mis & part 250 ha de terres

vilJageois pour des activites de reboisement. Sept hectares de
 

72
 



plantations cloterdes pour l'Eucalyptus, les acacias australiens,
 
et des espdces locales ont ete plantes. Cinq hectares additionnels
 
de terre sont cl6tures pour un futur verger de village. Un
 
boisement de 25 acres et des abrivents ont etd plantes par le
 
Coodinateur de l'Entente comme demonstrations. Le groupe de
 
jeunesse de mdme que le groupe des femmes a plante 50 acres 
d'eucalyptus. Le pepinieriste villageois a rassemble des graines
 
d'une z6ne plus au sud pour commencer a regenerer des especes 
d'arbres indigenes perdues ou devenues rares. De plus, sex
 
hcwtares de champs par annee sont fertilises par un programme
 
planifie, et l'echelonnement de mise en etable des animaux de
 
troupeaux geres collectivement, mais appartenant a des
 
proprietaires individuels.
 

Systme d'Encouragements Economiques:
 

Donnees Socioeconomiques: A part les initiatives en mati~re de
 
ressources naturelles, le village de Diam Diam a construit un
 
grenier collectif, un magasin coopdratif, un petit dispensaire sans
 
personnel, un entrep6t, et est entrain d'enmagasiner des briques
 
pour construire une mosquee. L'Entente a achete une batteuse de
 
mil pour le village de Diam Diam, et l'association elle-mdme a
 
achet6 un moulin & mil. Aussi en cours est une combinaison adroite
 
par laquelle des chevres et des bovins partages par leurs
 
proprietaires sont utilises pour creer le noyau de troupeaux
 
individuels.
 
Les fonds furent d'origine generes a partir de champs collectifs
 
et ce mecanisme est encore utilise. Le comite espere recevoir de
 
nouveaux services d'assistance technique pour lancer un nouveau
 
programme de production de fourneaux amdliores au village. Le
 
comitd d'Entente aussi bien que les sous-comites de village
 
magazinent des greniers collectifs, & Diam Diam. Recemment
 
l'Entente a institud un plan d'epargnes obligatoire. Chaque annde
 
chaque homme doit contribuer 10,000 francs CFA et chaque femme
 
2,500 CFA au fonds. L'Entente a plus de 1000 membres et croi^t
 
annuellement.
 

Organisation Sociale de l'Initiative: Le petit nucleus de
 
l'organisation a requ des assistances et de l'encouragement d'un
 
agent vulgarisateur Sdndgaiais bien connu du nom de Mahmadou
 
Cissoka. Apr~s dix ans d~expdrience, presque chaque activite est
 
projetee par les villageoois-m6mes avant qu'ils cherchent de l'aide
 
du dehors. L'initiative comporte des similaritds avec le projet
 
AJAC dans la region Casamance. Une organisation formelle
 
representative embrasse de nombreux projets au niveau de village
 
and des sous-projets organisds par des groupes d'inter~t
 
volontaires. Chaque projet de l'Entente a une personne responsable
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en charge. 
Chaque projet est surveilld par un sous-comite. Chaque

projet cherche des assistances techniques et financieres separees,
si ellcs sont ndcessaires, ou d'un 
NGO ou d'un service de
gouvernement. Des decisions 
de comite sur l'utilisation des
 ressources du comite sont prises par 
un comite exdcutif compose

d'officiers et de deldgues des sous-comites.
 

Systbme d'Encouragements Economiques: 
 Des encouragements divers
existent dans les projets de l'Entente. Par exemple, & partir des
gains des champs collectifs, des batteuses et des moulins ont dtd
achetes qui diminuent les goulots d'etranglement de main d'oeuvre
des femmes. Les courses 
faites au magasin coopdratif local, bien
ravitaille, reduit le temps de voyage du client individuel. 
 Les
gerants des magasins regoivent une indemnite basde 
sur le
pourcentage annuel. Des 
perches en bois ont 
6te vendues du
boisement du village de Bamba Thialene. 
On s'attend bient6t & des
ventes du boisement du village de Diam Diam bient6t. 
Bien que les
pris soient bas, 200-300 francs CFA par perche, les revenus 
du
terrain de 7 hectares seront significatifs. Des projets de
multiplication 
de betail fournissent 
aussi bien des benefices

immddiats (lait) que des bdnefices & moyen terme dans le 
cas des
bovins (engrais) et des benefices & long terme (agro-pastoralisme

integre) aux participants.
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Discussion de l'Initiative: Les sources d'assistance sont
 
diverses. Les Services de Secours Catholiques ont fourni les
 
cl6tures et des pour la composante foresti&re sous forme de
 
subventions. Un volontaire du Corps de la Paix a donne des
 
services d'assistance technique forestiere pendant deux ans. Les
 
ONGs financent la plupart des coats de capital, mais Les structures
 
de groupes de travail traditionelles sont mobilisees pour le
 
travail collectif, et des amendes (le double de la depense

initiale) sont imposees sur les participants qui persistent en
 
delinquence.
 

Parmi les eleinents les plus intdressants de cette intervention sont
 
sa base dans une analyse de deterioration de ressources naturelles,
 
et la determination des villageois pour prendre action afin d'y

faire face. La flexibilitd continue et lladaptation aux besoins
 
et aux demandes des participants, et l'integration des activitds
 
dans la vie du village constituent son empreinte. La gestion des
 
ressources naturelles n'est pas une activite isolee a Koumpentoum.
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LIESSAI DE LA GESTION DE LA FORET NATURELLE DE GUESSELBODI
 

Informations de Base
 
Localite: La 
fordt naturelle de Guesselbodi 
30 km. & l'est de
 
Niamey, Niger.
 

Caract6ristiques principales de la Rdgion: 
 Pluviomdtrie annuelle
de 400 - mm.600 Surfaces ;crodtes latdritiques sujettes &
1'drosion par couches et par 
avec des dep6ts doliens dans les bas
fonds. 
 Cinquante pour cent de la couverture vegetale de la for~t
 
a disparu depuis 1950.
 

Superficie Concernde: 
 Cinq mille hectares.
 

Caracteristiques sp6ciales de 
l'initiative: 
 Les techniques de
defrichages et de regendration intensifs en main d'oeuvre ont ete
utilises pour revitaliser une for~t naturelle severement ddgradee,
le projet a negotid l'independance
et de la cooperative des
b~cherons de l'Administration Forestihre.
 

Utilisation 
 Traditionelle 
 des Ressources: Exploitation
opportuniste, criblee de conflits, par les populations locales, en
parallele 
avec des efforts de preservation de ressources 
et avec
la repression de l'utilisation non autorisee par l'Administration
 
Forestiere.
 

Nature de L'Initiative: Creation d'un systbme de 
gestion A
ressources et & buts multiples pour la fordt qui est rentable et
qui s'appuie sur la participation populaire.
 

Description de l'Initiative
 

Mesures Techniques Entreprises: 
Division de la for~t en parcelles
d'amenagement. Le 
projet a vise un programme intensif de
restoration des sols qui inclut des diguettes en courbe de niveau,
le paillage 
avec des branches et des brindilles, des d'eau en
terre, un contr6le d'erosion mecanisde, et la coupe de peuplements
naturels 
 de Combretum 
 mdrs, naturels, 
 pour faciliter la
regeneration. L'agro-forestrie 
sur des terres agricoles, des
plantations dans les zones ddfrichees, et la gestion des paturages
naturels pour la regeneration completent des
'.'inventaire
activites. L'utilisation de la regendration naturelle et des semis
directs peut considerablement reduire les coits de reboisement dans
]es fordts saheliennes.
 

Systbme d'Encouragements Economiques: 
 Le bdndfice immediat et
significatif identifie par les villageois 
est l'emploi des gens
locaux pour executer des tdches definies par le plan de travail.
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Le programme de restauration par de travaux publics continue &
 
dvoluer. Les fermiers apprecient l'emploi qui elimine la necessitd
 
de migration de travail de saison s~che. Le directeur du projet
 
apprdcie les possibilites de parrainage. Mais le prix eleve de
 
bois de feu A Niamey rend possible que la fordt devienne rentable
 
sur une base de rendement soutenue. Les gardes forestiers touchent
 
des revenus en argent comptant de 40,000 CFA par mois.
 
L'Administration Forestiere a gagne 600,000 francs CFA pour son
 
fonds forestier & partir de permis de coupe .
 

Donndes Socio6conomiques: Au debut du projet, avec l'autorisation
 
de l'Administration Forestikre un lot de 40 ha de bas fond &
 
l'interieur de la fordt a ete divisd en douze units de culture
 
pour des fermiers locaux qui depuis longtemps rdclamaient ces
 
terres. La seule responsabilite des fermiers etait de proteger les
 
abrivents. Ce transfert de benefices immediats demontre que le
 
projet etaist serieux au sujet de ses intentions d"aider" les
 
fermiers. Le transfert de benefices a facilite l'acceptation de
 
strategies de gestion avec bendfices & plus long terme. Des
 
individus ont realise des revenus en especes de la coupe du bois;
 
de nouveaux bdcherons continuent & prendre des permis. Ainsi il
 
se repand des bienfaits substantiels sur un nombre de groupes
 
d'inter&t differents. Une production de fourrage augmentee dans
 
des regions protegees, et de l'activite agriculturelle dans des
 
regions interdites auparavant ont aussi dtd realisdes.
 

Discussion G6nerale de l'Initiative: La reforme de politiques
 
sont advenus comme resultats de dix ans de negotiations intensives
 
entre le projet, les fermiers locaux,l'Administration Forestiire
 
and l'administration nationale. Les projets prdsent demandent
 
l'extension de ce modble & plusieurs autres sites geres par des
 
donateurs. Mais beaucoup de questions restent. Le programme
 
reussira-t-i aussi bien avec une assistance technique qui
 
seulement 60 Cour cent aussi efficace? Sans les possiblilites de
 
main-d'ouevre publics de la saison seche, les fermiers seraient
ils aussi enthousiastes? Est-ce qu'un programme de recolted de
 
peuplements naturels peut servir d'incitation egal dans d'autres
 
contextes? Sans l'appui technique et politique, est-ce que les
 
bQcherons seraient capables de s'organiser de maniere ri ussie et
 
maintenir le contr6le de leurs ressources?
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LA COOPERATIVE DE BUCHERONS DE GUESSELBODI
 

Informations de Base
 

Localite: La For~t Naturelle de Guesselbodi & 30 km. de Niamey, au
 
Niger.
 

Caract6ristiques Principales 
de la Localitd: La zone a une
pluviometrie annuelle de 400 
- 600 mm. Des surfaces denudes decrofites lateritiques et sujettes & l'erosion par couches et par
ravinement. 
 Cinquante pour cent de la couverture vdgetale de la

for~t a disparu depuis 1950.
 

Superficie Concernee: Cinq mille.
 

Caractdristiques Sp6ciales du Cas: Des techniques de restaurationet
et de regendration & haute intensite de main d'oeuvre 
ont ete
utilises pour revitaliser une for~t naturelle sev~rement ddgradde,
et le 
projet a ndgotie l'independance de la cooperative de
b~cherons de l'Administration Forestiere. 
La CLUSA a surmonte des
obstacles culturels et administratifs redoutables pour dtablir la

cooperative locale parmi les fermiers de Zarma.
 

Utilisation Traditionelle 
 des Ressourcesz 
 Une methode
d'exploitation opportuniste 
 et pleine de conflit par les
populations locales jointe des
& efforts de preservation de
 ressources 
et la repression d'utilisation non autorisde par le
 
Service Forestier.
 

Nature de l'Initiative: Le Projet Planification et Utilisation des
Sols et des For~ts, subventionne par la USAID, avec 
l'aide de la
CLUSA (la Ligue Cooperative des USA) a encourage sept villageois
a former une cooperative de bicherons et de gestion de la fordt.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Un programme de coupe selective
refletant 
 la topographie et la susceptibilite du site & l'erosionest developpee par les techniciens. Des coupes selpctives de trois especes visdes de Combretum dans le peuplement sont basdes sur le
diametre minimum de la tige. 
Les bficherons recoltent les arbres.
Un chantier de vente local adjacent & la route nationale principale
 
a ete etabli.
 

Systeme d'Encouragements Economiques: 
La coopdrative de bacherons
 gagne de l'argent de plusieurs manieres. Elle profite des ventes
de permis et du bois au transporteurs & partir de 
son chantier
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routier. En 1987, la cooperative a realise son premier dividende
 
collectif de 200,000 CFA de permis forestiers et autres.
 
L'Administration Forestiere partage les profits qui sont contribuds
 
& son fonds de gestion des fordts naturelles. La partage des 
profits compense partiellement 1'Administration pour sa perte

d'amendes lucratives imposees prealablement pour la coupe illegale.
 
Les transporteurs achetent de la cooperative parce que le bois est
 
peu cher et parce que les quittances obtenues du boisement
 
satisfont leurs exigences fiscales. Des gard(s montes confisquent
 
les animaux qui entren dans les parcelles de terrain protdgees et
 
les proprietaires subissent une amende.
 

Les techniques de gestion am6liordes introduites dans cette for~t
 
sdv&rement ddgradee fournissent des augmentations & long terme dans
 
la productivite forestiere et de fourrage. Le contr6le strict des
 
parcours avec replantation d'especes de fourrage a permis & la
 
cooperative d'augmenter ses revenus venant du Zourrage coupe. La
 
cooperative fait une rotation de paturage sur les 5 parcelles de
 
for~t de 1000 ha, et peut imposer une amende aux violateurs.
 

Organisation Sociale de l'Initiative: Des efforts de vulgarisation

extraordinaires et intensifs, ddbutant en 1983 fournissent une
 
liaison vitale de communication et un mecanisme de transfert de
 
responsabilite & la cooperative forestiere. Les participants dans
 
la cooperative doivent participer dans les techniques de gestion
 
des fordts naturelles mises au point par le projet PUSF. Moyennant
 
ceci, seuls les bcherons locaux peuvent acheter des permis de
 
coupe (1000 francs CFA par permis renouvelable) de la cooperative.
 
Ces permis renouvelables leur permettent de couper et de vendre le
 
bois naturel au boisement cooperatif routier.
 

Donndes Sociodconomiques: La coopdrative a utilise les ressolurces
 
forestieres comme caution pour des pr~ts pour acheter des charettes
 
pour le transport. Les bicherons peuvent acheter des pemis, couper
 
et vendre leur bois & la cooperative et mettre l'argen en poche
 
immediatemant. Ou alors, il peuvent racheter le bois de la
 
cooperative, le transporter dans leurs charettes au marche eux
m6mes et le revendre & profit. Munis des papiers requis, ils n'ont
 
pas & craindre la repression de l'Administration Foresti~re.
 

Discussion Generale de l'Initiative: La decision du gouvernement
 
nigerien de permettre & une cooperative de b~cherons de se former
 
autour de la for6t de Guesselbodi est une des reformes de politique
 
les plus reussies que l'on ait rencontre. La vente du bois semble
 
bien organisee, mais la perseverance des expatrids pour soutenir
 
et ameliorer le programme dans l'interdt de sa multiplication est
 
evidente.
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LA GESTION DES PECHERIES DU FLEUVE NIGER
 

Informations de Base
 

Localite: 
 Des villages insulaires le long du Fleuve Niger dans la
Republique du Niger
 

Caract6ristiTies Principales de la LocaitA, 
Capture annuelle de
4500 tonnes en 
1960 diminue A seulement 900 tonnes metriques en
1985 du a des courants d'eau annuels plus bas, de moins de variete
dans les flux saisonniers, 
et de l'exploitation 
des plaines
alluviales du bassin du fleuve pour une culture de riz irriguee.
Pendant cette m6me epoque, la p~che journaliere par p~cheur a decru
de 13kgs. A 3.3 kgs. 
 Certaines especes ont pratiquement disparu
dans la zone du sud, partagee par le Benin et le Niger, ol
80 pourcent de la p~che n'est pas mre. 
plus de
 

De plus, le manque de
matieres organiques, Les sou2:ces 
 limitees de fourrage, les
secheresses periodiques et la competition avec d'autres activites
pour les ressources 
d'eau limitent le developpement futur 
de
l'aquaculture. 
Quoi qu'il en scit, les rdsultats de recherches di,,
Projet de Developpement des P~cheries Nigeriennes-FAO, 
financees
pa: le PNUD et I'USAID suggere 
qu'une gestion de ressources
convenable peut doubler la production fluviale en question de 3 &
5 ans & 2000 tonnes metriques annuellement.
 

Superficie Concern6e: 500 kilom&tres du Fleuve Niger.
 

Caractdristiques Sp~ciales du Cas: 
La politique de la "Societe de
Developpement Nigerienne", cree 
en 1979, est basee une
revitalisation 
de l'autorite sur 

locale et de la 
 participation
populaire. La 
"Societe de Developement" est responsable pour le
developement regional et sectorial. 
Le Projet de Developement des
Pdches subventionnd par La FAO a exploite cette occasion politique
pour commencer & forger des relations nouvelles entre la Direction
des P~cheries Nigeriennes et les communautes de p~cheurs.
 

Utilisation 
Traditionelle 
des Ressources: 
 Une specialisation
ethnique dans la 
 p~che utilisant un evantail 
de techniques
saisonnierement variees. 
 La gestion et 
le contr6le des p6cheries
est entre les mains d'autorites hereditaires quasi-rituelles.
 

Nature de l'Initiative: Developement de nouveaux plans de gestion
des ressources de p~cheries dans le 
 cadre d'un projet de
developement des infrastructures.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Les propositions pour un plan de
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gestion de prcheries sont le fruit de deux ans de discussion
 
frequente entre le personnel du projet FAO, le personnel de la
 
Direction des P~cheries du Niger, et les p~cheurs. Les
 
propositions Ote gestion comprennent des mesures legales & 8tre
 
instituees nationalement et des mesure locales identifiees par les
 
associations. Les mesures legales interdisent certain formes
 
d'attirail et diminuent l'utilisation saisonniere de certaines
 
regions et de certains especes. Les mesures locales couvrent la
 
mise en o)euvre et la surveillance, limitant la participation de
 
pdcheurs "inconnus", J.'education des p~cheurs pour une p~che

ecologiquement saine, et l'identification des sanctuaires de
 
poissons reserves pour la croissance et ±a reproduction.
 

Systbme d'Encouragements Economiques: Des plans ont ete congus
 
pour l'execution par etapes afin de minimiser le perturbations

eventuelles de l'economie locala. es plans visent la stabilisation
 
de la base des ressources.
 

Organisation Sociale de l'Initiative: En 1985, les p~cheurs ont
 
commence a creer leur propres organisationa professionelles en
 
consultation avec le personnel du projet. Iis on selectionne leurs
 
dirigeants superieurs, en equilibrant la representation regionale,

ethnique et "nacionale". Les officiers superieurs dans chaque
 
communaute sont aussi les successeurs, pour chaque p~cherie

regionale, & des postes anciens, traditionnels et encore respect~s.
 

Discussion Generale de l'Initiative: Encore un exemple de reforme
 
de politique entrainant une gestion de ressources amelioree est
 
fourni par les associations de p~cheries du Fleuve Niger. Des
 
progres futurs et l'institutionnalisation des reformes depend du
 
produit de dialogue poursuivi sous une seconde phase envisagee pour
 
le projet.
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LE COMITE DE CONTROLE D'INCENDIES DES FEMMES DE BIGONA
 

Informations de Base
 

Localitd: Commune de Bigona, au Sendgal
 

Caracteristiques Principales de 
la Localit6: Our les plateux on
trouve des sols legerement ferralitiques bien assechees alors que
d'autres comportent des sols tropicaux, ferrugineux lessives,
des sols faiblement evolues eoliens ou alluviaux. 
et
 

On note dans les
environs de Bigona une mosaique complexe de genres de vegetation:
fordt primaire, for~t claire humide, 
savanne boisee ouverte, et
savanne secondaire arbussive. 
 La vegetation de marecage de
 manerons est en regression. La pluviometrie do cette zone a varie
dans le passe entre 1000 mm et 1400 mm annuellement. Depuis 1969,

la pluviometrie a ete consid~rablement plus basse.
 

Bigona se trouve & l'interieur de l'ancienne division Mandinka de
Foni, mais la population est presque entierement Dicula.
 

Superficie Concerne: La determination de la region affectee est
difficile, puisque ceci 
est une intervention aux implications
principalement didactiques. 
 Un petit lot a etd reboise, et les
femmes ont l'intention d'y 
installer un verger collectif. Quoi
qu'il en soit, un nombre indetermind d'hectares ont 
ete proteges

de l'incendie grace & la grande vigilance de la population.
 

Caracteristiques Sp6ciales Cas:
du Les hautes terres sont
 consacrees & la cultivation des arachides, du mil et du sorgho, les
jachdres plut6t aux arbres isoles ou & la brousse de savanne. La
for~t claire, humide est la 
zone d'huile de palme et de culture de
riz irrigee. Le paturage non contr6ld des bovins pratique
durant la saison seche. la 
est 


Avec culture des arachides, la
m~canisation 
est devenue plus significative. Les precoces
contr6lds faisaient 
 partie 
 des pratiques traditionelles
d'utilisation des 
terres de m~me que la protection stricte de

nombreuses for~ts sacrdes.
 

Caracteristiques Sp~ciales du Cas: Cree par 
 le Service
Departemntal des Eaux et 
des For~ts, il repond aux soucis 
des
femmes dans plusieurs conscriptions de Bignona. L'idee de former
le groupe a surgi de mesures de publicite donndes au probleme de
desertification Sdndgal, la reconnaissance parmi les femmes ellesm~mes de l'importance du probleme, et de l'appel du President Diouf
 pour un programme national pour combattre la desertification.
 

Nature de l'Initiative: 
 Le groupe de Contr6le d'Incendie des
Femmes de Bignona est un groupe de volontaires non paydes avec des
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buts didactiques et d'influence politique qui se consacre & la
 

prdservation du restant des fordts.
 

Description de L'Initiative
 

Mesures Techniques Entreprises: Le comite a plante un boisement
 
communal a Bignona. Les femmes ont ete decisives a l'extinction
 
d'incendies dans la commune de Bignona, qui a aussi bien des
 
espaces ouverts sur courants de vdgetation que des huttes aux
 
toits de chaume susceptibles ail'incendie. Le groupe regoit des
 
graines, des plantes, des conseils techniques, et parfois des aides
 
alimentaires de la partie de l'Administration Foresti~re. Ii
 
regoit des contributions financieres pour mener des sessions de
 
sensibilisation, des petits outils pour le combat d'incendie, et
 
des subventions occasionnelles du Projet de Protection d'Incendie
 
Canadien (PPPFC), basd a Zighinchor.
 

Organization Sociale de l'Initiative: Les femmes mettent l'accent
 
sur le fait que le succes techniques est surtout une question
 
d'organisation. Le groupe se constitue de 47 membres originaux
 
qui ont soutenu leur inter6t malgre des ressources limitees. Le
 
comite a un commission executive, et deux sections basees dans
 
deux conscriptions de village. Pendant les trois dernieres anndes,
 
les difficulies du travail et les contraintes d'espace et de
 
materiel ont decourage beaucoup de participantes, mais maintenant
 
celles qui sont restees ont decide d'allerde l'avant. Les femmes
 
s'organisent. De petites taches telles que l'arrosage sont prises
 
au niveau de la conscription ou par des plus petits sous-groupes
 
de femmes. De plus grandes taches, telles que le defrichement de
 
la brousse ont ete (,xecutees par .'effort du groupe entier ou par
 
des jeunes hommes qui ont ete persuades & les aider. Le contr6le
 
d'incendies mobilise le groupe entier, dont certaines puisent
 
l'eau, d'autres appliquent l'eau, et d'autres enccre se servent de
 
rateaux et de pour contr6ler Jes flammes. Sur une periode de 3
 
ans, le comite a aussi organise des sessions de sensibilisation
 
extensives avec des femmes dans beaucoup de communautes rurales
 
pendant la Quinzaine de La Femme annuelle. Inquietes au sujet de
 
l'attitude des jeunes envers leur environement, les femmes ont
 
demande au directeurs des ecoles d'integrer les questions
 
environmentales dans leurs programmes d'etudes.
 

Systeme d'Encouragements Economiques: En ce moment, les
 
encouragements sont principalement de nature morale et socio
politique. Le comite rec^oit l'appui de l'administration et jouit
 
du respect de la population. De plus, le femmes sont inspirees par
 
des croyances culturelles profondes auquelles la forft est un
 
symbole clef de richesse. (Une pancarte se lisait: "La forft,
 
notre mare nourissiere"). Les femmes ont bien vu que leurs
 
anc~tres les plus eloignes ont reconnu que les grands arbres
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etaient essentiels & la maintenance de l'humidite 
des sols,
facilitent l'infiltration, et protdgaient la terre 
des vents
 
dessdchants du nord.
 

Presentement, les femmes donnent benevolement leur temps. 
Malgre
cela, elles esperent des bdnefices economiques de leur boisement
et du verger qu'elles envisagent. Les femmes 
disent qu'elles

aimeraient 6tre formees en 
techniques de gestion de pepinieries.

Elles ont deja demande au prefet quatre hectares pour planter des
arbres; et elles ont dej& 
Commence & diversifier leurs efforts de
 
plantation d'arbres.
 

Donnees Socioeconomiques:
 

Discussion Generale de l'Initiative: Les valeurs peuvent Bouer
 un role important dans la mobilisation de populations pour une
gestion saine de ressources naturelles, bien que les interventions

rdussies 
demandent un mariage de connaissances nouvelles et de
valeurs essentielles. 
Le Comite de Contr6le d'IFcendie des Femmes
de Bigona du Sene-gal, dans une region de la Fordt de Guinde
devastee par la s~cheresse, fournit un 
example du r6le essentiel
 
des valeurs.
 

Les contraintes principales bravees par ces 
femmes semblent 6tre
An matiere de buts contradictoires de leurs encadreurs supposes,
le Projet de Contr6le d'Incendie Canadien, qui ne s'interesse pas
au reboisement. De m~me, l'administration 
et les agents de
l'Administration ForestierE semblent 
surtout interesses par la
valeur de propagande du Comite de Femmes plut6t que de s'adresser
 
aux buts des femmes. Les femmes sont frustrees par le manque de
subventionement et aimeraient obtenir des assistances d'lin ONG ou
du projet De developement de petites entreprises de I'USATD pour

du capital initial.
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SYSTEME DE VULGARISATION DE LIOPERATION HAUTE VALLEE
 

Informations do Base
 

Localite: La troisieme Region du Mali.
 

Caracteristiques Principales de la Rdgion: Terrain de savanneboise, doucement accentue, entrecoupe de cours d'eau saisonniers. 
La plupart des sols sont maigres avec un contenu eleve de sable 
et/ou de gravier lateritique. Pluviometrie annuelle d'environ 800 
- 1000 Mm. 

Superficie Concern~a: 
 Plusieurs milliers d'hectares.
 

Nature de l'Initiative: Dans les anndes r~centes, le projet OHV

dans la Troisieme Rdgion 
du Mali. a conduit un programme de
 
formation & la base rurale avec succes.
 

Description do 1'Initiative
 

Mesures Techniques Entreprises: La formation se produit A trois
niveaux. La formation professionelle des animateurs (agent

vulgarisateurs) se produit & l'Institut Polytechnique & Katibougou.

Le second niveau de formation est dirigd aux villageois. Le projet

offre la formation dans plusieurs formes. D'abord, il y a le
 
contact de par les media.
masse Deuxi~mement, l'instuction en

petits groupes intensifs sur un th~me particulier de vulgarisation.

Les villageois sont instruits par un agent dans une sdrie de

techniques et 1'instruction est fixde our coincider avec le moment
 
requis de l'application. 
Enfin, les contacts individuels entre les
 
agent vulgarisateurs les sites de
et modules ou demonstration
 
villageois sont organises. 
 Plusieurs modules techniques du type

"Comment Faire?" ont ete develeopes en reponse aux besoins notes.
 

Les modules des cours comprennent: des techniques de conservation 
de sols--diguettes , micro-bassins, barrages, plantation en courbe 
de niveau, etc.; preparation et utilisation de mati~res animales 
et autres matieres organiques comme engrais( puits de compost et
etables de compost); densite de plantation des cultures;
l'utilisation des engrais chimiques; varietds de culture

alternatives et amdliorees;
graines insecticides chimiques;

fourneaux & bois ameliores en pierre; production de graines et

utilisation de graines ameliorees; preservation de graines 
et
conservation de rdcoltes. 
Tous ces cours ont ete enseignes sur le

terrain et d'apr~s les representants de I'OHV, la diffusion des
 
effets a ete substantielle.
 

Organisation Sociale do l'Initiative: Le personnel de l'OHV

ensuite surveille de mani~re constante les agents vulgarisateurs

pour detecter les insuffisances dans cette instruction et pour les
 
corriger. La formation est particulierement efficace quand elle
 
est jointe au developement d'associations de villages organisdes

(tonw villageois). Concernant la formation par petits groupes, de

six & quinze villageois volontaires sont recrutes sur la base de
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leur interdt dans un theme particulier de vulgarisation. Une fois
 
mises au point, les groupes de village (tonw) appliquent les
 
techniques sur le terrain, et, si les rdsultats sont favorables,
 
les autres villages auront tendance & suivre leur exemple.
 

Systbme d'Encouragements Economiques: Des differences dramatiques
 
de rendenents de coton entre les champs oi les techniques de
 
vulgarisation ont ete employdes et les champs ordinaires ont ete
 
constatees par les fermiers. Des epargnes de temps et d'energie,
 
et la sdcurite augmentde des fours ameliores ont ete cites par les
 
fermiers.
 

Discussion Gdnerale do l'Initiative: Des discussion avec les
 
fermiers ont permis a l'quipe de voir des resultats concrets
 
d'activites d'instruction: barrages, puits de compost, fours
 
ameliords, etc. La reconnaissance de l'importance de l'instruction
 
aux sources rurales est un obstacle majeur pour beacoup
 
d'initiatives subventionnees par donateurs et est la reussite
 
principale du programme OHV. Les suites sont souvent negligdes
 
meme dans les programmes d'instruction bien-intentionnes. Dans la
 
region OHV les impacts de vulgarisations sont limitees, et les
 
fermiers gardent des soupgons au sujet de l'honnetete du technicien
 
et sa diligence en mati~re de traitement de credit et de marche de
 
coton. De l'autre c6td, les techniciens surestiment souvent les
 
connaissances de base des fermiers au sujet d'intrants et de 
marches, alors m~me qu'ils sousestiment leur sophistication en 
matiere d'evaluation de propositions techniques. En contraste, les 
probl-mes logistiques associqs avec l'instruction et la 
vulgarisation sont plus facilement resolus. 
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CHAPITRE 4
LA VIABILITE FINANCIERE DES INTERVENTIONS REUSSIES
 

INTRODUCTION
 

Le prdsent chapitre rdsume les resultats de l'analyse
financibre de douze interventions sdparees en matiere de 
la
gestion des ressources 
naturelles, ou de combinaisons de ces
interventions. Seuls 
les dlments de base de l'approche, ainsi
 que les resultats des analyses, sont prdsentes ci-apr~s; un
compte 
rendu complet des hypotheses, de la m6thodologie et de la
problematique se trouve dans l'Annexe 
financier (Volume III) de
 
ce rapport.
 

Les Problhmes
 

Ce chapitre traite des problemes suivants:
 

Est-il logique, du point de vue financier, que les fermiersfassent des investissments dans l'amdlioration des terres, dansle but d'augmenter leurs rdcoltes? Etant donne l'opportunite

d'une mesure d'amelioration telle, par exemple, 
 que la
construction de diguettes 
en courbe de niveau, qu'est-ce qui
pourrait les realiser ce
decider & projet, en y affectant & lamorte-saison 
le temps libre qu'ils pourraient tout aussi bien
consacrer & d'autres usages, ou en augmentant leur travail & la 
pleine saison? 

Quel devrait 6tre le r6le des donateurs? Puisque lesdonateurs ont & faire face & la gravite de la desertification 
de la degradation des ressources, il 

et 
est evident que ceux-l& ont
beaucoup d'occasions de jouer un 
r6le important, en aidant les
petits cultivateurs 
& prendre des decisions rationnelles en cequi concerne 
la gestion des ressources naturelles, et en donnant
suite & ces ddcisions. 
 Dans quelle mesure les donateurs, aussi
bien que le secteur public en gdneral, devraient-ils partager
avec les fermiers-participants les coats des investissements dans
 

les ressources naturelles?
 

Interventions sounises & l'analyse 

Six catdgories d'interventions, dnumerees dans la Table 4.1,
ont ete examinees. Elles comprennent les trois types principaux
d'interventions techniques qu'observaient notre equipe, & savoir
la conservation 
des sols et des eaux, l'amelioration de la
 
fertilite du sol et l'agro-foresterie.
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4 VIABILITE FINANCIERE
 

Table 4.1
 
Les Interventions etudiees
 

Brise-vent
 
Acacia albida
 
Haies vives
 
Produits chimiques agricoles
 
Engrais organiques et compost
 
Banquettes en courbe de niveau
 

On a etudie ces interventions, tant s~pardment qu'en

combinaisons, afin de tester visant le choix des agencements
 
d'l1ements de gestion qui sont les plus interessants du point de
 
vue financier. Au total, douze interventions ont fait l'objet
 
d'analyses, dont les resultats sont presentes dans des sections
 
suivantes de ce chapitre.
 

Mdthodologie
 

L'approche de l'analyse financiere repose sur une premisse
 
cl: une action est reussie financierement dans la mesure ofi elle 
pousse les fermiers & continuer de la mettre en oeuvre, une fois 
que des "projets" ou des organismes exterieurs auront cesse d'y 
apporter leurs contributions; et dans la mesure oi, en servant de 
demonstration, elle incite les fermiers & se servir eux-m~mes de 
ces m~mes techniques. Nimporte quelle approche peut s'avdrer 
intdressante aux fermiers du point de vue financier, pourvu qu'on 
les rdmunere. Il existe des mesures qui, tout en produisant un 
fort impact favorable sur l'environnement, ne sont pas d'un 
interdt financier suffisamment marque pour pousser les fermiers & 
les adopter; dans cette optique, il se peut que les gouvernements 
decident de partager les coats et les risques en fournissantdes 
la remunerations. Pourtant, dans ce chapitre et dans l'Annexe
 
Financi&re, on cherche & identifier les mesures qui possedent en
 
elles-mdmes un inter~t financier.
 

L'emploi de simples analyses co~ts-benefices suppose qu'on

dispose de donnees sdres et en quantitds suffisantes. Mais, en
 
ce qui concerne les interventions entreprises par les petits
 
fermiers, il existe rarement de telles donnees, surtout
 
concernant des benefices. En calculant les codts, nous faisons
 
entrer en compte les meilleures estimations possibles des apports
 
qu'on considere comme etant necessaires & l'investissement en
 
question (heures de main-d'oeuvre, plants, engrais, etc.). Notre
 
methologie comprend une approche double, decrite ci-dessous, pour
 
calculer les bdnefices. Par ailleurs, on a dlabord un cadre de
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4 VIABILITE FINANCIERE
 

calcul generique, selon lequel il 
est possible d'etudier chaque
intervention, soit separdment soit en combinaison avec d'autres.
 

Au cas ofi les b4ndfices (augmentations des recoltes) ne
seraient pas on les
connus, exprime resultats en fonction des
augmentations minimum 
des recoltes doivent
que realiser les
fermiers, afin de recuperer les 
codts d'investissement, calcules
d'apr~s la valeur estimee 
de leur temps de travail. Ce cadre
permet de comparer la valeur de ces heures de main-d'oeuvre & la
morte-saison, & celle de la pleine saison d'ensemencement.
 

Lorsque les benefices sont 
connus de fagon plus precise ou
qu'on peut raisonnablement 
les estimer, les resultats sont

exprimes comme bdnefices nets actualises.
 

Dans ce chapitre, les 
resultats des analyses financi~res
sont synthdtises A l'intention du grand public. 
 Une lecture du
Volume III fournira aux lecteurs 
 interesses les details
analytiques 
portant sur la methodologie, les hypotheses
concernant les taux d'escompte, les cultures, 
les rendements et
les prix, les impacts des interventions sur les augmentations des
rendements dans le temps, le 
 rythme et l'agencement
d'interventions, la succession et 
la combinaison des cultures et
la valeur des heures de main-d'oeuvre et & la morte-saison et 
&
 
la pleine saison.
 

Hypotheses sous-tendant les cas fondamentaux
 

Rendements des cultures avec et sans interventions
 

Dans l'absence d'interventions, on presume que les
rendements des cultures diminueront dans le temps, sous les
effets multiples de l'erosion, 
 de la perte de substances
nutritives 
et d'autres formes de degradation. Par contre, &
 mesure que des interventions 
 sont mises & execution, ces
rendements 
peuvent diminuer 
& des taux plus ralentis, rester
constants ou meme agmenter. Deux question exigent qu'on y prdte
 
une attention marquee:
 

Ddlais au bout desquels se produisent les premiers impacts.
Les banquettes courbe
en de niveau, ainsi des
que engrais
chimiques et 
 organiques contribuent & l'augementation

rendements dans la premiere saison 

des
 
oii l'on met en oeuvre ces
 mesures. Les 
haies vives, les brise-vent et surtout, l'Acacia
albida, ne produisent un impact qu'au bout de plusieurs annees.
 

Durde de 1'impact. 
 En general, les mesures de conservation
des 
sols et des eaux (telles que les diguettes en courbe de
niveau) ne conduisent pas & des augmentations soutenues de
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4 VIABILITE FINANCIERE
 

rendements, puisque leurs effets sont finalement limites par les
 
quantitds substances nutritives en disponibilite dans le sol.
 
Par contre, des mesures d'amelioration de la fertilite du sol,

dont l'Acacia albida, ameliorent la qualite du sol avec le temps.
 

Le bilan des difference dans les delais necessaires a la 
production des impacts des interventions influe de fagon

importante sur les benefices que rapportent les fermiers. (Ii

faut remarquer que les deux effets mentionnes ci-dessus tendent &
 
marcher en sens inverse.) Ceci est explique et represent4
 
graphiquement a l'Annexe financiere.
 

Les Risques
 

La notion de risque est un facteur important sous-jacent qui

influe sur les attitudes des fermiers et sur l'opportunite du
 
soutien public & fournir & des mesures specifiques. Et pourtant,
 
etant donne que le degre de risque varie d'une zone ecologique &
 
une autre, les risques ne sont pas inclus formellement dans le
 
cadre de calcul. Or, les recoltes realisees dans le cadre des
 
interventions etudides sont calculees en se basant sur les
 
hauteurs moyennes supposees des pluies. On auraic voulu
 
idealement etablir le lien entre les recoltes et la pluviometrie

annuelle dans le cadre de calcul; mais, pour ce faire, il aurait
 
ete necessaire de disposer de mesures de pluie et de recoltes
 
sur plusieurs annees. Dans les pays du Sahel, ces donnees 
ne
 
sont pas disponibles. On suppose, donc, la pluviometrie moyenne,
 
parce qu'il n'existe pas de preuves sur iesquelles se baser pour

predire que, dans le courant de l'annee suivante, les
 
precipitations seraient soit au-dessous soit au-dessus la
de 

moyenne. Cette hypothese est ainsi aussi valable que celle
 
posant des precipitations abondantes ou Liu'une autre postulant le
 
manque de pluies.
 

Les differences entre les recoltes refletent les 
consequences des pluies abondantes ou peu abondantes. On peut
exprimer ces consequences dans la cadre des analyses de 
sensibilit6, en supposant des recoltes initiales (premiere annee)
differentes de celles supposees au Volume III. Dans des
 
conditions de pluies peu abondantes, la reduction annuelle des
 
rendements des cultures, dans l'absence d'interventions, est
 
calculee sur des bases plus petites, ce qui entraine, par
 
consequent, des changements dans les resultats financiers.
 

La notion de risque divient particulirement importante par
 
rapport aux rdsultats de 1'emploi d'engrais chimiques. L& oa les
 
fonds en especes ne constituent pas un emp&chemen-, les engrais

chimiques peuvent produire un effet positif prononce sur les
 
recoltes et sur les benefices financiers. En revanche, si la
 
pluie fait defaut lots de l'application de ces engrais, il y a de
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hauts risques de degats aux rdcoltes, et m~me la perte totale des
recoltej, decoulant de l'emploi d'engrais chimiques. Les zones
de pluviometrie basse 
sont egalement celles 
oua le rythme et les
hauteurs de pluies sont les 
plus variables; aussi y a-t-i! 
un
degre de risque inadmissible associe aux 
engrais chimiques dans
les zones arides, malgre 
un taux de rentabilite apparemment
eleve. En general, les 
resultats des analyses financieres ne
sont valables que dans 
les zones ofi les interventions satisfont
 aux criteres techniques d'applicabilite pour la 
zone en question.
 

Analyse et resultats
 

La figure 4.1 montre le rythme, les niveaux et la duree des
augmentations estimees de recoltes pour chaque intervention prise
s~pardment, ainsi que pour 
 les combinaisons principales
d'interventions. 
 Y figurent quatre interventions separees et une
combinaison d'interventions: banquettes en courbe de 
niveau,
brise-vent, Acacia 
albida, et la 
combinaison d'interventions
comprenant brise-vent, banquettes et engrais organiques.
 

Les courbes d'interventions sdparees pour banquettes, brisevent et engrais organiques suivent les mdmes voies que la courbe
correspondant 
au cas de base de la production aqricole

traditionnelle, mais & un niveau plus eleve. 
 La courbe d'Acacia
albida trace voie
une divergente, comme le la
fait courbe
representant l'intervention 
combinee (banquettes, brise-vent et
engrais organiques). La conclusion la plus importante qu'on peut
en 
tirer, c'est que toutes les interventions font beneficier

fermiers de temps supplementaire avant qu'il 

aux
 
ne faille remettre
leurs terres en jach~re. LQ oa divergent les deux courbes, l'une
representant 
 le cas de base et l'autre l'intervention 
en
question, la 
productivite des terres est en voie d'amelioration,
signifiant ainsi 
qu'on pourra reporter la remise en jach~re. Ii
s'agit 
ici d'un bienfait ecologique important, car il y aura
diminution des pressions contribuant & la necessite de defricher
des terrains additionnels pour remplacer ceux qu'on 
 aura
recemment laisses en jachere. Par ailleurs, en consequence de ces
pressions moins intenses, les terres laissees en 
jachere pourront
y rester plus longtemps, ce redonnera
qui encore plus de
fertilite au sol. 
 Aussi ces terrains seront-ils plus productifs,


une fois qu'on les aura remis en cultures.
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Les Tables 4.2. et 4.3 rdcapitulent les resultats financiers
des interventions, pris 
tant separement qu'en combinaison. Les
resultats, calcules d'apres 
les hypotheses enumerees 
au Volume
III, sont expriimes en fonction des augmentations des recoltes 
 au
point mort (Table 4.2) 
et des valeurs nettes actualisees (Table
4.3). Les augmentations de recoltes au point mort constituent la
moyenne des augmentations necessaires sur la periode prevue

vingt ans, pour rembourser 

de
 
les investissements d'argent et de
temps encourus. Les resultats de point mort 
et ceux decoulant
des valeurs nettes actualises 
 s'excluent mutuellement; les
premiers 
ne se basent sur des donndes portant sur les colts, que
pour la gend-ration de resultats de point mort, tandis que les
valeurs nettes actualisees sont 
basees sur des informations


incompletes sur des benefices dont la portee est 
limitee a dessites specifiques. Ii 
 faut bien garder a l'esprit que les
resultats 
doivent 6tre interprdtes avec circonspection: les
informations 
servant & faire des hypotheses reposent sur les
observations limitees faites par notre equipe; il 
se peut que ces
donnees 
ne soient pas suffisamment representatives pour pouvoir

tirer des conclusions valables pour la region tout entiere.
 

Figure 4.1 
Impact of Interventions 
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Table 4.2
 
Rdsultats au point mort:
 

Interventions separees et combindes
 

INTERVENTIONS 	 KG AU POINT RISQUE DUREE DE EFFET
 
EFFETS 	 MORT L'IMPACT GRN
 

INTERVENTIONS SEPAREES
 

1. BRISE-VENT 	 18 B M C, P, S
 
2. HAIES VIVES 	 7 B M C, P, S
 
3. ENGRAIS ORGANIQUES/COMPOST 28 	 M - H C C, F
 
4. PRODUITS CHIMIQUES AGRICOLES 751 	 H C C, F
 
5. ACACIA ALBIDA, REG NATURELLE 7 	 B L C, F
 
6. BANQUETTES NOEJVELLES 114 	 B - M C C, F
 
7. BANQUETTES DE REMPLACEMENT 26 B C C
 

INTERVENTIONS COMBINEES
 

8. BRISE-VENT, ENGRAIS ORGANIQUES
 
ET BANQUETTES DE REMPLACEMENT 69 B - M M C, P, S, F
 

9. BRISE-VENT, PRODUITS CHIMIQUES
 
AGRICOLES ET BANQUETTES DE
 
REMPLACEMENT 792 M - H M 
 C, P, S, F
 

10. 	ENGRAIS ORGANIQUES ET
 
BANQUETTES DE REMPLACEMENT 51 B - M C C, F
 

11. 	BANQUETTES DE REMPLACFMENT
 
ET ACACIA ALBIDA 32 B L C, F, S
 

12. 	BRISE-VENT ET BANQUETTES DE
 
REMPLACEMENT 44 B M 
 S, C, F
 

N.B. La definition du risque est basee sur des facteurs
 
quantitatifs et subjectifs, y compris des variations de la
 
pluviometrie, la bonne execution, des facteurs de coilts, etc.,
 
ainsi que la probabilite d'obtenir des valeurs nettes actualisees
 
negatives. Dans les cas o1u il existe la possibilite que les
 
recoltes baissent au-dessous des rendements tradtionnels en cas
 
d'echec d'une intervention donnee, on a attribue & cette
 
possibilite un poids important en calculant le ni% !au de risque.
 

Legende de la colonne "Risque": B = Bas, M = Moyen, H = Haut.
 

Legende pour la colonne "Duree de l'Impact": C = & courte terme, 
M = & moyen terme, L = & long terme. 

Legende pour la colonne "Effet GRN": C = Conservation des sols et 
des eaux, F = augmentation de la fertilite, P = Protection, S = 
sous-produits. Seules les categories principales sont enumerees; 
par exemple, les Acacia albida donnent des sous-produits, mais
 
ceux-ci ne constituent pas d'impacts important produits par les
 
interventions.
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Table 4.3
 
Rdsultats des Valeurs nettes actualisdes: 


s~pardes et combindes
 
(en milliers de francs CFA)
 

Interventions 


INTERVENTIONS SEPAREES
 

1. Brise-vent 

2. Haies vives 

3. Engrais organiques/compost 

4. Produits chimiques agricoles 

5. Acacia albida: regeneration naturelle 

6. Banquettes nouvelles 

7. Banquettes de remplacement 


INTERVENTIONS COMBINEES
 

8. Brise-vent, Engrais organiques et
 
banquettes de remplacement 


9. Brise-vent, produits chimiques
 
agricoles et banquettes de
 
remplacement 


10. 	Engrais organiques et ban
quettes de remplacement 


11. 	Banqu-ttes de remplacement
 
et Alcacia albida 


12. 	Brise-vent et banquettes de
 
remplacement 


Interventions
 

VNA
 

882
 
11.953
 

208.921
 
37.495
 
7.242
 

-120.481
 
3.821
 

219.599
 

48.173
 

218.716
 

17.038
 

4.703
 

N.B. Les risques, les durees des impacts et les effets NRM sont
 
identiques & ceux figurant & la Table 4.2.
 

9--------------------------------------------------------
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Interventions sdparees
 

Brise-vent. En comparaison d'autre
avec interventions, un
taux de benefices positif, mais relativement bas. Ii faudrait une
augmentation moyenne 
des recol.tes de 18 kg/ha sur 
la periode
prevue de vingt ans, afin que 
les brise-vent justifient les
investissements 
de temps et d'argent faits par les fermiers.
Outre les augmentations des recoltes representes & la Figure 4.1,
les brise-vent peuvent egalement rapporter des revenus decoulant
de ventes de perches, de bois de 

Le 

feu et d'autres sous-produits.
degre de risque de cette intervention est bas, 
car les brisevent ne 
causent pas directement une rdduction des recoltes, par
opposition aux engrais dans des conditions de pluviometrie basse.
Cette intervention 
produit un impact ecologique global & moyen

terme.
 

Hales vives. 
 Tout comme les brise-vent, les haies vives
rapportent des benefices positifs et s'associent & des conditions
requises basses d'augmentations de recoltes au point mort. 
 Cette
intervention, dont le degre de risque est bas, produit un 
impact
ecologique global A moyen terme. 
 Certains sous-produits (bois de
feu et perches) peuvent en resulter.
 

Selon les hypotheses mises en 
jeu, la construction de haies
vives s'avere necessaire en tant que protection contre le betail
et des animaux sauvages. L'avantage principal d'une haie vive
consiste en les economies de 
 temps et de ressources qu'on
realise, 
 puisqu'il n'est plus necessaire de ramasser des
broussailles 
et du bois pour en faire une cl6ture morte, ce qui
n~cessite egalement de l'entretien. Un deuxieme bienfait decoule
des augmentations de recoltes 
par rapport & celles des champs
non-protegds. Le taux de rentabilite des haies 
vives pourrait
baisser encore davantage, ou 
mdme dtre negatif, si les cl6tures
 ne servent pas de protection, 
et ce, en raison des effets
marginaux sur l'augmentation des reccltes 
et de la periode
d'annees necessaires & l'efficacite des haies.
 

Engrais organiques et compost. 
 Compte tenu des hypotheses
de depart, les engrais organiques et le compost sont tres
interessants. 
 La valeur nette actualisee est haute, et la
condition requise d'augmentation de rendement 
au point mort est
basse. Mais on attribue un moyen ou haut degre de risque & cette
intervention, parce que l'application d'engrais sans pluviometrie
suffisante pendant la periode d'application, risque de causer des
degAts aux cultures. 
 En outre, cette intervention ne peut se
reproduire que dans les zones 
ofi les 
terrains sont relativement
abondants, et ofi la production agricole l'levage
et peuvent
coexister, sans qu'on entre en concurrence pour les terres.
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Produits chimiques agricoles. Les produits chimiques

agricoles s'associent & une condition requise d'augmentation de
 
recoltes au point mort tres elevde, et & une valeur nette
 
actualisee basse par comparaison & 1'intervention d'engrais

organiques. Ii existe deux conditions qui limitent la portee de
 
cette intervention: premierement, il faut que les fermiers
 
puissent disposer d'especes ou de credit afin d'acheter des
 
intrants, ce qui met hors de jeu la plupart des fermiers dans le
 
Sahel, excepte au sein de grand projets bien organises; et
 
deuxiememenL, il faut une pluviometrie assez elevee pour reduire
 
le risque de brilure des cultures & la suite de l'application des
 
engrais chimiques. En somme, cette intervention n'est
 
susceptible d'&tre appliquee que de faron limitee, mais, la ofi
 
elle convient, elle peut 6tre interessante.
 

Acacia 3ibida. L'intervention d'Acacia albida consiste en
 
la protection of semis regdndres naturellement aux champs, en vue
 
d'augmenter la densite des peuplements moyenne courante de 15-20
 
arbres/ha & la densite optimale de 50-60 arbres/ha. Cette
 
intervention, dont le risque est considere comme etant bas, donne
 
des bienfaits & long terme economiques et en matiere de fertilite
 
du sol. Quoique positive, la valeur nette actualisee est basse,
 
en raison du delai relativement long (6-10 ans) qui doit
 
s'ecouler avant que ne commencent & se manifester les benefices
 
(augmentation des recoltes) resultant des investissements des
 
fermiers.
 

Banquettes en courbe de niveau. L'intervention des
 
banquettes en courbe de niveau fait cas exceptionnel. Etant
 
donne la gravite de l'erosion des sols dans la plupart des pays
 
saheliens, il n'y a qu'un choix qui se presente: ou le fermier
 
construit des banquettes, ou il perd ses terres. Par ailleurs,
 
il est & remarquer que beaucoup de fermiers, et notamment ceux
 
habitant la Cinquieme Region du Mali, entreprennent dej& des
 
actions en reponse aux besoins pressants de conservation du sol
 
et de l'eau, en b~tissant leurs propres modeles de capatges

d'eau. Bien que ce systeme augmente les recoltes et conserve les
 
sols, il ne s'avere pas aussi efficace dans ce domaine que les
 
banquettes baties lc long des courbes de niveau. Pour les
 
fermiers qui ont dej& fait des investissements de temps et
 
d'efforts personnels, il leur reste de reconstruire des
 
banquettes le long des courbes de niveau. Ces fermiers auront
 
dej& extrait, casse ou transporte aux champs des pierres; il ne
 
leur restera qu'& les deplacer dans d'autres endroits. La valeur
 
nette actualisee des banquettes est positive, quoique faible. En
 
ce qui concerne de nouvelles banquettes, la valeur nette
 
actualisee est negative, en raison des investissements importants
 
d'heures de main-d'oeuvre exiges.
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Pourtant, cette valeur nette actualisee negative ne signifie
pas que les nouvelles banquettes soient A deconseiller. L& ofi
J'on en a besoin, il peut y avoir des circonstances extr6mes qui
justifient ces investissements de temps. L'existence de tres peu
de possibilites d'emploi alternative est typique de la plupartdes pays saheliens. Par consequent, il ne reste aux fermiers quede se decider A faire les investissements necessaires dansl'amelioration des sans
terres, lesquels l'erosion leur feraitles perdre tout A fait. Aussi la protection des terres prendelle une importance beaucoup plus grande, qu'on ne saurait
expliquer en ne se basant que sur les seuls resultats financiers.
 

Interventions combindes
 

Les Tables 4.2 et 4.3 rdcapitulent les resultats de point
mort et des valeurs nettes actualisdes pour cinq combinaisons
d'interventions. Or, les combinaisons qui donnnent 
le meilleur

rendement financier ne sont pas necessairement les combinaisons
optimales du point de 
vue technique. La disponibilite de maind'oeuvre, en particulier, peut 
 constituer un emp~chement

lorsqu'on met en des
oeuvre interventions multiples.
L'agencement valable d'elements concourant & la gestion efficace
et mis A la disposition de petits fermiers, 
depend de la
selection d'actions 
dont les apports en main-d'oeuvre sont
complementaires (morte-saison pleine
et saison, apports de
travail importants ou non, etc.), 
ainsi que de celles donnant des

suites de benefices complementaires (augmentations des recoltes
dans l'immediat, enrichissement du sol 
& long terme). Le Cas n*
8, qui reunit brise-vent, engrais organiques 
et banquettes, est
particulierement bien equilibre de ces deux points de vue.
 

Brise-vent, engrais organiques et banquettes (n' 8). 
 C'est
cette intervention combinee 
 qui retient le plus d'inter~t
financier pour les fermiers. L'augmentation au point mort des
recoltes de 69 kg/ha/an pour 
la periode de vingt ans prevue est
relativement basse; effet, fermiers
en les pourront, en toute
probabilite, profiter 
a l'avenir d'augmentations encore plus
grandes. Si l'on connaissait l'augmentation des recoltes, la
valeur nette actualisee 
par hectare serait de presque 220.000

francs CFA/ha. Ce chiffre depasse 
le total des valeurs nettes
actualisees liees aux interventions isolees, etant donne l'effet

synergique de la combinaison de plusieurs interventions.
 

Brise-vent, produits chimiques agricoles 
et banquettes (n°
 9). Cette intervention combinee ressemble A celle que nous
 venons de decrire, A la difference des engrais chimiques, achetes
 par les fermiers, qui se substituent aux engrais organiques.

Cette substitution 
change pourtant completement son interdt
financier. Puisqu'on paie especes
en 
 les engrais chimiques, la
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condition requise d'augmentation de rendement au point mort
 
augmente de beaucoup, jusqu'a 792 kg/ha pour la periode de 20
 
ans, par comparaison avec la mdme intervention dans le cadre
 
duquel on applique plut6t des engrais organiques, qu'on n'achete
 
pas. Cette intervention comporte un degre de risque moyen ou 
haut; sa mise en oeuvre est de portee limitee dans les pays du 
Sahel 

Engrais organiques et banquettes (n* 10). Les engrais
 
organiques et les banquettes de remplacement rapporteront des
 
benefices financiers interessants l& o1u il existe les conditions
 
necessaires. Cette intervention comporte un degre de risque
 
allant du faible au moyen.
 

Banquettes et Acacia albida (n* 11). Le risque associe
 
cette intervention est faible. La valeur nette actualisee, ainsi
 
que les conditions requises d'augmentation de recoltes, sont
 
positives, mais relativement basses.
 

Brise-vent et banquettes (n* 12). Tout comme les Acacia
 
albida, les brise-vent ne produisent des benefices qu'au bout de
 
plusieurs annees. Ils exigent, de plus, des le debut, une
 
affaectation de main-d'oeuvre pour la plantation et le
 
desherbage, et qu'on affecte des debours en esp&ces a l'achat de
 
plants. Les banquettes necessitent, de plus, l'emploi de
 
beaucoup de main-d'oeuvre des le depart. Quoiqu'il en soit, la
 
valeur nette actualisee est positive, et la condition requise au
 
point mort d'augmentation des recoltes est relativement basse.
 

Differences regionales
 

En se basant seulement sur ces r6sultats, on ne saurait
 
faire des commentaires profonds sur les differences regionales,
 
ni sur les modalites de changement des resultats & mesure qu'on
 
realise des interventions dans differentes zones climatiques. On
 
pourrait cependant prdsumer que les interventions, mises &
 
execution dans la zone soudano-guineenne, donneront des resultats
 
plus interessants au point de vue financier, que si elles sont
 
realis~es dans la zone sahelo-soudanienne. La raison principale
 
de cette difference est la pluviometrie, plus abondante dans la
 
zone soudano-guineenne.
 

Analyse de sensibilite
 

Une analyse de sensibilite a ete effectuee dans le cadre de
 
l'intervention (n' 8) la plus interessante du poinc de vue
 
financier, comportant brise-vent, engrais organiques et
 
banquettes en courbe de niveau. On a analyse les param~tres
 
suivants: taux d'escompte, prix de marche, rendements initiaux et
 
le taux d'epuisement du sol dans le temps. Cette analyse
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consiste & mettre, de chaque c6te des hypoth~ses sous-tendant le 
cas de base, un maximum de +/- 50%, af in de tenir compte des 
scenarios optimiste et pessimiste. Par exemple, le taux 
d'escompte du cas de base de 20%, multiplie par 50%, donerait 
30%. Par la suite, cette intervention serait etudiee de nouveau,
 
en se servant du taux de 30% et en gardant constantes les autres
 
variables aux niveaux du cas de base. Les 
resultats de la
 
modification des valeurs nettes presentes, selon qu'on varie les
 
hypotheses sous-tendant le cas de base, figurent & la Table 4.4.
 

Table 4.4
 
°
Analyse de sensibilite: Intervention combinde N 8
 

HYPOTHESE FAISANT 
 VALEURS NETTES ACTUAISEES (EN MLIEJRS DE FRANCS CFA
 
L'OBJET DE 
 ET EN CHIFFRES RONDS)
 
CHANGEMENTS ----------------------------------------------------------------

-50% -25% -10% CAS DE RASE +10% +25% +50%
 

TAUX D'ESCOMPTE 378.8 241.5
281.9 219.6 200.9 177.6 148.2
 
PRIX DE MARCHE 191.2 205.4 213.9 
 219.6 225.3 233.8 2,18.0
 
PENDEMENTS INITIAUX 190.5 205.1 213.8 225.4 248.7
219.6 234.1 


ISSE DES RECOLTES 261.9 239.5 219.6 201.9
227.2 212.3 186.1
 

La valeur nette actualisee du cas de base pour

°
l'intervention n 8 est de 219.6 francs CFA/ha. Le taux
 

d'escompte est parametre plus sensible des
le le quatre

parametres dtudies. Si l'on augmentait le taux d'escompte reel
 
du cas de base de 20% & 30%, la valeur nette actualisde
 
baisserait jusqu'& 148.200 francs CFA/ha. Le parametre le plus

sensible apres le taux d'escompte etait le taux de baisse de
 
recoltes dans l'absence d'investissements compensatoires de
 
gestion des terres et des ressources.
 

Les resultats ne semblent pas reagir de fagon critique & des
 
changements dans les hypotheses du cas de base. 
Mdme etant donne
 
des changements aussi grands que de +/- 50% des hypotheses du cas
 
de base, les resultats restent contenus dans les limites de la
 
possibilite de realisation financiere, parce qu'ils sont toujours
 
tous positifs.
 

Pour ce "meilleur des cas" il est encourageant de noter que

le resultat initial positif est suffisamment robuste; m&me avec
 
des changements positifs 
ou negatifs de 50% de quatre parametres

cles, toutes les VNA qui en resultent, restent positives.
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CHAPITRE 5
 
CONSTATATIONS PRINCIPALES DE LIEVALUATION
 

INTRODUCTION
 

Cette section presente les conclusions principales tirees de

la presente etude des interventions rdussies en matihre de gestion
des ressources au Mali, 
au Niger, au Senegal et en La Gambie. Une
 
revue de la gamme des interventions sur le terrain auxquelles nous
 
avons 
rendu visite, fait tout de m~me ressortir les modalites,
 
communes a tous les 
 programmes, d'apres les
lesqluelles

interventions rdussies ont pu gerer l'agencement 
des facteurs
 
touchant le cycle de degradation des ressources. 
 Chaque
constatation, ainsi que discussion
la qui la suit, ddpeint une
 
partie du portrait d'ensemble; et, prises dans leur ensemble, ces

constatations sont 
& la base de nos recommandations specifiques

visant une strategie AID pour les 
ressources naturelles au Sahel.
 

CONSTATATIONS
 

1. L'application intensive d'inergie a
humaine effectue la
rdg~n6ration de terres degradees et a cr~e des micro-milieux
 
productifs.
 

Les Potentialit6s
 

Notre equipe 
 a constate des preuves generalisees de
l'application intensive de l'energie humaine A la regendration des
 terres degrad&es et A l'exploitation productive de ces terres. 
La

regeneration naturelle de l'Acacia albida, la plantation de brise
vent et l'emploi de barrages de captation d'eau figurent parmi les

mdthodes principales qu'on met 
en oeuvre pour creer des "micromilieux," qui sont & l'abri de la degradation du milieu general.

Ayant dejA ete contraints & faire des investissements dans leurs
terres, un certain nombre de fermiers ont fait le prochain pas,

celui de diversifier leurs activites; 
en effet, des potagers, des

boisements, des vergers et la production de fourrage ont fourni des

nouvelles ressources de secours, et ces activites diversifiees ont
 
en m~me temps cree des possibilites de revenus en especes.
 

Angel Togo, age de 55 ans et fermier ayant des revenus moyens
habitant pros de Biandagara dans la Cinqui~me Region de 
Mali,
s'tait ddcide A planter des eucalyptus en tant que brise-vent afin
 
de protdger son champ, d'une superficie de 5 hectares, de l'erosion

qui le travaille. Il a par ailleurs permis 
la rdgeneration

naturelle de 
l'Acacia albida. A la suite de ses plantations
reussies d'eucalyptus, il a plante 
 plus de 3000 arbres
supplementaires dans les cinq derni&res 
annees. Il a creusd un
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puits et a seme des fruitiers, des legumes et des dpices, en y
 
affectant le produit de la vente de perches, produit qu'il a
 
rdalise en trois ans. Cet investissement, constitue presque
 
exclusivement de main-d'oeuvre, lui permet de disposer de revenus
 
en esp~ces durant toute l'annee qui completent ses recoltes de mil
 
et de sorgho, d'un ensemble diversifie de sources de revenus qui
 
sont, dans une large mesure, & l'abri des changements du climat, 
de recoltes de cereales augmentdes et d'un volume sur pied
 
d'eucalyptus et d'autres arbres ayant une valeur en capital sur le
 
marche d'entre $16.000 et 23.000.
 

Comme exemple d'une intervention & plus grande echelle, on
 
pourrait citer le projet de gestion de for~ts naturelles, soutenu
 
par i'AID, qui a etd mis sur pied & Guesselbodi, Niger. Par
 
l'intermediaire des cooperatives villageois qu'il a aidd 6 creer,
 
ce projet a appuye des investissements dans la protection des sols
 
et dans la gestion, lesquels ont fait transformer une superficie

de 5000 hectares de plateaux improductifs en zones de production
 
de revenus, et ont permis la vente d'herbes destindes au fourrale
 
et de bois sur les marches urbains. Dans chaque village, le projet
 
a, au debut, affecte des manoeuvres villageois salaries A
 
l'amelioration des terres, y compris des mesures telles que la
 
construction de banquettes pour contr6ler 1'erosion, la plantation
 
d'herbes et la construction de captations d'eau. Ensuite, il a
 
encourage la formation de cooperatives villageoises pour gerer les
 
zones nouvellement productives. Notre equipe a visite des villages

dans lesquels ces nouvelles possibilites rapportaient suffisamment
 
de revenus pour engager des manoeuvres villageois A plein temps,
 
et pour generer un benefice pour la cooperative de $800 par an.
 

Questions demandant qu'on s'en occupe
 

Etant donne que les petits cultivateurs, les administrations
 
et les organismes donateurs s'apergoivent de fagon intensifide de
 
la gravite de la crise du milieu, la possibilitd d'interventions
 
productives visant la gestion des ressources a ete rendue plus

grande. Dans les zones les plus menacees, l'acceptation de
 
techniques ameliorees de la part des fermiers a augmentd, car la
 
crise du milieu a mis en relief les options qu'ils doivent
 
affronter. A l'avis de beaucoup d'entre eux, l'agriculture s~che
 
traditionnelle telle qu'on la pratique actuellement, n'est plus
 
viable. En revanche, on a vu suffisamment d'interventions
 
fructueuses sur le terrain & grande echelle et A long terme, pour

constituer une gamme de mod&les de developpement rdussis. Dans
 
les douze mois ecoulds, les gouvernements nationaux et la
 
communaute internationale ont insiste de maniere beaucoup plus
 
intense sur les ressources naturelles. L'attention prdtd par 1'AID
 
dans ce domaine coincide avec une augmentation importante des pr~ts

accordes par la Banque Mondiale pour l'environnement et les
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ressources naturelles, ainsi qu'avec le d~veloppement de programmes
mis sur pied par la France, les Pays-Bas et les pays scandinaves.
 

Dans chacun des quatre pays et dans toutes 
les regions
auxquelles noIs avons rendu 
visite, l'absence droits
de de
jouissance des terres constituait un emp~chement important quant
aux initiatives des fermiers. 
Les investissements dans les terres
ont rehausse les enjeux juridiques, sociaux et dconomiques en ce
qui concerne les droits de propridte, dans le contexte de ces cas.
S'il est impossible, comme c'est actuellement le cas, d'&tre le
proprietaire des ces terres, on attdnue alors la bonne volonte des
 personnes qui, sans 
cela, auraient consacre de l'energie humaine
et des capitaux & l'amelioration des terres. 
Dans cette optique,
les syst~mes ambigus des droits de jouissance traditionnels dans
le Sahel constituent un luxe que l'economie rurale ne peut plus se
 pqyer. Les interventions reussies 
que nous avons dtudides ont
choisi l'une de deux approches: ou elles ont negocie des exemptions
specifiques de lois regissant 
la jouissance des ressources, ou
bien, elles ont reussi en depit de ces lois. La 
souplesse et
l'usage multiple demeurent des priorites importantes, et la
clarification des droits et 
obligations des gestionnaires locaux

de ressources est necessaire.
 

Quoiqu'un nombre restreint 
 de fermiers prennent des
initiatives individuelles, la majorite n'en prennent pas. 
 Il
existe tine penurie marquee de compdtences techniques bien definies
parmi les fermiers et au sein des organismes de vulgarisation qui
leur pr~tent assistance. Par consequent, il 
va falloir faire de
grands efforts pour ameliorer la formation des agents techniques,
pour reorienter les prestations traditionnelles des agents
forestiers, 
allant des services de police a 1'assistance sur le
terrain et pour remedier aux goulets d'etranglement en mati~re de
 ressources 
(manque de transport, semis, ensembles techniques) qui
emp~chent les agents vulgarisateurs d'apporter l'assistance 
aux
fermiers prdts & agir. Ii 
est vrai que les programmes pour
sensibiliser les petits cultivateurs en matihre de conservation des
 ressources sont d'une portee 
restreinte et d'une couverture
irreguliere; cependant, leur portee peut 6tre elargie, par exemple
en employant des syst~mes de communication en masse.
 

2. Les "fermiers-innovateurs,, 
sont des modbles ddifiants
 

puissants.
 

Les Potentialit6s
 

Partout dans la 
region, l'quipe a constate la soif de
techniques et de connaissances pour la protection des 
terres.
Beaucoup de techniques utiles peuvent dtre mises en 
oeuvre, m~me
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lorsqu'on prend en compte les contraintes techniques et financibres
 
des fermiers pauvres. Les innovateurs ruraux ont servi de modules
 
ddifiants, permettant ainsi aux autres d'observer l'application des
 
techniques et de comprendre comment les mettre en oeuvre.
 

Les innovateurs ressemblaient & d'autres petits cultivateurs
 
par leur dtat socio-economique; ce n'etaient pas typiquement des
 
personnes isolees vivant en marge de la socidtd, qui, 
en rompant
 
avec les traditions, n'avraient pas eu grand-chose A perdre. En
 
regle general, c'etaien- des originaires de la region et des
 
membres respectes de la communaute. Ce qui les caract6risait le
 
plus et les separait des autres, c'est qu'ils avaient subi des
 
influences culturelles nouvelles, et qu'ils avaient eu acces, par

le passe, a des revenus en especes. L'un parmi eux avait servi et
 
voyagd dans l'armee frangaise; un autre dtait magon traditionnel;
 
un autre etait vendeur d'articles d'artisanat & temps partiel; des
 
missionnaires avaient enseigne & un autre a lire et ecrire; et d'un 
autre, ses fermiers-collegues disaient tout simplement "qu'il a 
voyage." 

Leurs premieres entreprises rencontraient souvent le
 
scepticisme et, parfois, la raillerie de leurs voisins, mais on a,
 
par la suite, imite leurs succ~s. Des milliers de petits fermiers
 
ont suivi l'exemple des jardiniers reussis habitant dans les
 
bassins fluviaux et pros des cours d'eau. Un fermier qui avait
 
plante des eucalyptus a, jusqu'A ce jour, fourni des semis & cent
 
autres fermiers habitant quatre villages aux alentours;
 
actuellement ceux-ci plantent aussi des eucalyptus. On constatait
 
que ses voisins les plus proches avaient des arbres qui avaient
 
dejd atteint une hauteur de dix metres.
 

Questions demandant qu'on s'en occupe
 

D'apres des discussions avec des donateurs et des
 
fonctionnaires, il existe peu de mdcanismes permettant d'dtablir
 
des rapports avec les petits cultivateurs qui ont mend & bien leurs
 
propres entreprises. Que ce soit & cause de la pauvrete de
 
l'Afrique sahelienne ou des tendances de l'assistance
 
administratives, le secteur public a trop peu 6tudie les fagons de
 
tirer profit du petit nombre de r6ussites et d'encourager les
 
projets des fermiers-innovateurs.
 

Cependant, beaucoup de projets de developpement bien refl6chis
 
ont reproduit des elments cles des interventions reussies mises
 
sur pied par des fermiers-innovateurs. Dans ce contexte, on a fait
 
visiter & des fermiers traditionnels habitant des regions visdes
 
par les projets, d'autres fermiers ayant mis en oeuvre de nouvelles
 
techniques. Par exemple, dans le cadre du projet CARE & Koro
 
(Mali), quatorze fermiers pauvres, accompagnds d'un nombre
 
restreint de personnel du projet et des services de vulgarisation,
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ont rendu visite aux brise-vent 
dans la Valle de la Maggia au

Niger. Deux ans 
apr~s cette visite, dix fermiers sur le groupe
original de quatorze ont plantd 
avec succbs des brise-vent; de

plus, les travaux faits par chacun d'entre eux ont ete reproduits

par plusieurs fermiers habitant dans les villages de ceux-la, 
ou
bien dans d'autres villages. L'Unite de Conservation des Eaux et

des Sols 
en Gambie a aussi reussi A appliquer cette technique de
 
vulgarisation.
 

L'approche consistant & faire visiter des entreprises-modeles

& des groupes de fermiers, a donne des bienfaits 
educatifs
 
accessoires. Les coats 
de cette approche soutiennent bien la
comparaison avec ceux occasionnes par les equipes de specialistes

etrangers, qui se rendent 
sur place pour persuader les mdmes

fermiers d'appliquer des mdthodes que ceux-ci 
n'ont jamais
observees. Par ailleurs, 
nous avons observe d'autres actions
visant l'augmentation de la sensibilisation aux questions portant

sur les ressources naturelles. Un magazine pour enfants, publie

dans le delta interieur du Mali, s'occupe de la 
preservation de
techniques et de connaissances que, cette voie de communication
 
mise & part, les jeunes sont en train de perdre. De m6me, des
 campagnes de publicite nationales, l'utilisation des mass-media et

la formation de conseils villageois et de cercles feminins se sont
 averes utiles dans le cadre de plusieurs programmes. Ii se peut
que les consequences de ces actions soient difficiles & mesurer par

rapport aux criteres regissant l'elaboration de la plupart des

projets; cependant, nous 
avons observe plusieurs actions de ce
 genre qui concouraient & une participation publique gdnerale & des
 
couts relativement faibles.
 

3. Des changements de politiques publiques ont entraind

l'augmentation des primes d'encouragement en vue d'une gestion

plus rationnelle des ressources naturelles par les petits

fermiers.
 

Les Potentialitds
 

Notre dquipe s'est familiarisde avec plusieurs programmes dont

les succ~s dependaient de mesures 
relevant de la politique. Le
5ucces du projet de Guesselbodi est lid tres etroitement &

l'autorisation dont beneficient les cooperatives villageoises, de
 gerer les ressources locales (dans les limites du plan de gestion

gouvernemental approuve), et A l'exemption d'imp6ts pergus sur les
entreprises commerciales, La potentialite de revenus au moyen des

cooperatives a encourage la participation des villages. 
 Partout

dans la Cinquieme Region du Mali, I'USAID a negocie une suspension

des amendes infligees par les agents forestiers dans les zones de
couverture du Projet de 
Reboisement Villageois. Les fonctions
 
policieres exercees par ces agents, ainsi que l'autorite dont ceux
ci abusent pour imposer des amendes 
excessives a leur propre
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compte, a engendrd de la mefiance & l'egard des agents et de leurs
 
messages. La cessation de ces fonctions a augmente l'acceptation

des services sur le terrain de la part des villageois, en
 
fournissant un mecanisme plus constructif par lequel on a l'acces
 
& lassistance technique dont on a tant besoin.
 

Parfois, le soutien et l'engagement politiques ont produit
 
des resultats dramatiques. L'intervention visant l'introduction
 
repandue de foyers & bois faits de terre a finalement reussi, en
 
raison du grand hombre d'annees consacrdes & la vulgarisation et
 
& la formation sur le terrain, & la mobilisation des organismes
 
locaux, aux campagnes de publicite nationales et & la mobilisation
 
politique directe par l'intermediaire du Parti, y compris

l'adoption d'une loi exigeant l'usage de foyers ameliores dans tous
 
les menages. Les deux premiers mecanismes sont mis sur pied depuis

beaucoup d'annees. Par la suite, il parait que la publicite
 
nationale, la mobilisation politique et l'adcption de la loi
 
susmentionnee ont garanti le succbs de cet effort, car, dans tous
 
les villages auxquels nous avons rendu visite, la plupart des
 
menages employaient des rechauds de terre ameliores. Le Projet

Keita, au Niger, fournit un autre exemple de la participation &
 
grande echelle realisee au moyen de la mobilisation politique: plus

de 50% des fermiers dans l'arrondissement tout entier ont mis en
 
oeuvre, sous la direction du prefet regional vigoureux et engage,
 
de nouvelles techniques de gestion des ressources.
 

Questions demandant au'on s'en occupe
 

La r6solution de conflits, en tant que fonction publique,

prendra une importance croissante dans les anndes & venir;
 
cependant, n'ayant pas ete mise suffisamment en relief, elle n'a
 
pas requ de financement adequat. A mesure que la crise du milieu
 
dans le Sahel a empire, les conflits potentiels entre des parties
 
se faisant concurrence sont devenus plus marques, y compris ceux
 
opposant les fermiers et les eleveurs; l'agriculture et les bates
 
sauvages qui, chassees de leurs habitats naturels, menacent les
 
recoltes en voie de decroissance; et les producteurs entre eux
m~mes qui cherchent l'acces aux terres fertiles. Le Projet UICN
 
vise principalement, dans les alentours de Youvarou (Mali), &
 
reunir des p~cheurs, des fermiers et des eleveurs afin de crder un
 
mdcanisme equitable et soutenable permettant de r6partir les
 
ressources en eau peu abondantes et les droits de propri6t6 dans
 
les systbmes ecologiques complexes du delta interieur. La
 
legislation actuellement en vigueur a dtd rddigee pendant la
 
periode coloniale; el].e sanctionne les relations entre personnes
 
et entites selon une intelligence inadequate en matitre de besoins
 
et de pratiques relatifs & la gestion des ressources locales. Par
 
contre, un projet de ddveloppement au Senegal deploie ses efforts
 
dans des villages se trouvant dans un parc national pour animaux
 
sauvages. Ce projet reconnait bien que les villageois font
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concurrence aux animaux eauvages pour les mimes terres, et que les
reglements generalises regissant la protection des animaux sauvages
seront insuffisants, & moins les
que villageois ne trouvent de
 nouveaux debouches economiques qui allegeront la pression que

subissent les terres environnantes.
 

D'apres notre experience, 
la question la plus importante
relevant de la politique publique est celle des 
droits de
jouissance des ressources. La jouissance des terres est, du point
de vue juridique, mal definie dans les quatre pays visites. 
Dans
les limites des 
pratiques regissant l'exploitation des terres,
telles que celles-ci sont stipulees traditionellement sur les plans
des villages ou des districts, les fermiers ne beneficient que de
droits d'usage. C'est le secteur public, et en rdalite 1 'Etat, qui
detient les titres de propriete; il n'existe 
aucune protection

officielle de la propriete privee. 
Et pourtant, la crise du milieu
 a cree 
le besoin de faire des investissments 
dans les terres
privees, afin de les proteger de 
la degradation. De plus, le
manque de securite de la jouissance reduit les encouragements &
faire de tels investissements. La concurrence plus intense pour
les ressources a reduit davantage la securite de la jouissance pour
les petits cultivateurs. Enfin, 
& mesure que des structures
impersonnelles viennent 
s'ajouter & l'organisation communale, le
systeme de droits mal definis se prate progressivement aux abus par

ceux ayant acces aux organes du pouvoir.
 

Le manque de jouissance des faisaitterres obstacle & lareproduction des interventions reussies dans tous les pays auxquelsnous avons 
rendu visite. Cette question se posait & maintes
reprises au cours de nos entrevues avec des fermiers, des agents
sur le terrain et du personnel des projets. 
 Bien que quelques
projets se soient procure des exemptions de jouissance des terres
et d'aut-re legislation, leur couverture et leur impact restent
locaux. 
 Des projets reussis ont souvent eu lieu malgre les
consequences nefastes des lois en vigueur; cependant, mime dans ces
cas-ci il 
est evident que la jouissance des terres fait obstacle
& la reproduction d'autres interventions. 
Nous avons constatd des
cas oi des interventions reussies ont augmente la valeur apparente
des terres, ce qui rend plus difficile aux fermiers futurs
d'obtenir des droits semblables d'acces aux terres 
(voir la case
 
ci-apres).
 

LES REGLES COUTUMIERES DE JOUISSANCE DES TERRES
 
SE PRETENT AUX ABUS
 

Aux alentours de Djene (Mali), on plantea il y a 18 mois un petitjardin sur une parcelle de terre de deux hectares tres degradee et
dont personne ne faisait usage. Le 
fermier qui l'avait plantde 
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avait obtenu, aupr~s des autorit~s locales, l'autorisation de 
l'exploiter. En constatant son succes, un autre fermier a soumis 
une demande d'acces A la parcelle de terre adjacente, qui dtait 
egalement degradee et non-cultivee. Mais, puisque la valeur 
potentielle de cette terre a ete demontrde, le deuxieme fermier a 
recontre plus d'obstacles A sa demande que ne le faisait le 
premier. Trois autres fermiers ont soumis des demandes pareilles
 
aupr~s des autoritds locales. Comme l'enjeu augmente de valeur,
 
w~me le premier fermier, qui a, depuis, creuse trois puits,
 
construit une cl6ture et plante une grande variete de recoltes
 
jardini~res, d'arbres et d'cereales, n'est pas certain qu'il
 
dispose de sa parcelle de terre & l'avenir.
 

A mesure que la concurrence potentielle pour les ressources
 
naturelles s'annonce plus acharnee, il est probable que la
 
jouissance des terres prendra une importance plus grande en tant
 
qu'obstacle & la participation populaire massive qui sera
 
necessaire pour stabiliser le milieu sahelien. De m~me, certaines
 
questions specifiques prendront egalement une importance pour des
 
localites particulieres, puisqu'elles exigeront des solutions de
 
nature locale que m~me une reforme de
 
la legislation nationale ne sera pas suffisante pour prendre en
 
compte. Les droits des eleveurs et des fermiers en zone
 
transhumante se trouvant en concurrence figurent parmi les
 
questions principales. Les droits de jouissance des ressources
 
constituent une question juridique et socio-dconomique complexe,
 
inseparable de 1'organisation des societes saheliennes. Il serait
 
simpliste de supposer qu'il existe une seule solution connue A ce
 
probleme, telle que l'adoption de droits de propriete individuels
 
& l'occidentale, par exemple. Toutefois, avec le changement en
 
cours du contexte de la production rurale au Sahel, la
 
clarification des droits de gestion des ressources locales, y
 
compris la jouissance des arbres au Mali et au Niger, devrait dtre
 
une conditions necessaire precedant la participation a l'echelle
 
locale.
 

La tentative de stabilisation du milieu sera accueillie, dans
 
le meilleurs des cas, de fagon difficile. Le manque de
 
consideration des obstacles 1gislatifs entravant les interventions
 
priv~es entrainera la hausse des cofits, ainsi que la baisse du taux
 
de succes, de tous les efforts regionaux visant la gestion des
 
ressources naturelles.
 

4. Les Interventions r6ussies en matibre de gestion de
 
ressources ont am6liord le climat pour les tlavaux futurs.
 

Les Potentialitds
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Les activites en matiere de gestion de ressources amdliorent
le climat pour les travaux futurs, mdme lorsqu'elles n'atteignent

pas directement les objectifs finals proposes. 
Nous avons constate
 que, lorsque des fermiers etaient amends lancer une
& se dans

activite visant les ressources naturelles et qui rapportait des
benefices iranidiats, ils s'engagaient dans d'autres entreprises de
 m~me nature. 
Quoique cette premiere activite ne contribuat que de
maniere restreinte & la gestion globale des ressources naturelleL,
celle-l& etait assez interessante pour encourager la participation
des fermiers, et ainsi, pour contribuer au developpement & longterme. Et pourtant, on a tr~s souvent refuse de tenir compte de
cette legon en des
importante elaborant 
 stracegies pour les
 
ressources naturelles du Sahel.
 

Dans les zones de niveaux phreatiques eleves dans les quatre
pays visit~s, la plantation d'eucalyptus a constitue l'intervention

initiale en matiere de ressources naturelles pour bien des
fermiers. 
Les tiges longues et droites de cet arbre se pr6tent demaniere ideale & la vente de perches de construction. Cependant,
hors des effets benefiques sur la retention des sols lorsqu'on enplante pour former des brise-vent, les eucalyptus ne produisent quetres peu d'effets de ce genre sur le contr6le de l'erosion, sur la
fertilisation du sol 
ou sur la protection generale du milieu; 
en
outre, comme c'est le cas pour n'importe quelle espece d'arbre, on

doit bien peser la concurrence potentielle pour les eaux

souterraines lorsqu'on en plante A proximite des cultures.
 

Mais, pour les fermiers, l'eucalyptus a souvent constitue une
 source de revenus en especes (& raison de 
$3-5 par arbre age de
trois ans, en moyenne), 
et une reserve en capital d'arbres sur pied
susceptibles d'etre recoltes 
et vendus lorsqu'il y a perte des

rdcoltes. L'acces & ces "reserves de capital" a accorde & beaucoup

de petits fermiers la liberte 
accrue d'entreprendre des mesures
visant la protection du sol, 
mesures qui sont intrinsequement plus

risquees & leur avis, puisque leurs terrains en cultures en 
sont

directement touches. 
Nous avons rencontre plusieurs fermiers qui,
aprbs avoir fait des plantations d'eucalyptus reussies, s'etaient
 
occupes de la regeneration naturelle de l'Acacia albida, de la
plantation de neem sous forme de 
brise-vent, de banquettes en
courbe de niveau et de haies vives. 
 Parmi d'autres technologies

innovatrices figurent les vergers.
 

Questions demandant qu'on s'en occupe
 

Ii faut apprecier les bienfaits ecologiques decoulant des

differentes interventions, par rapport 
& leurs impacts microeconomiques 
directs et & leur influence sur l'allbgement des

pressions exercdes sur le milieu pris dans son ensemble.
 

Par exemple, les banquettes exigent qu'on construise de
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petites rides, de 20 & 30 cm de hauteur, le long des courbes de 
niveau suivant la pente d'un champ. Leur avantage principal

consiste & reduire les ecoulements pluviaux, reduisant ainsi la 
perte de la couche superieure du sol et amdliorant l'infiltration
 
des eaux de pluie. L'analyse financibre (micro-economique) des
 
ces 
banquettes montre leur taux de rentabilite dlevd pour les
 
fermiers, puisque les codts sont fai.bles, .u'elles sont faciles A
 
construire et que les demandes en rain-d'oeuvre ne se font pas

sentir pendant les periodes de pointe et qu'elles peuvent augmenter

directement les recoltes pendant la premi&re saison de recolte
 
suivant leur mise en place. Cependant, des etudes plus

approfondies ont indique qu'elles ne produisent pas une
 
amelioration directe de la fertilite du sol. En effet, en
 
produisant une retention plus efficace de sol 
et d'eau, elles ne
 
font que ralentir le taux de dterioration du sol & travers les 
saisons de culture successives. Il y a eventuellement reduction
 
de la fertilite du sol. Malgre tout cela, les banquettes ont pour

effet macro-economique la prolongation de la periode pendant

laquelle on peut cultiver un terrain, en prolongeant ainsi la
 
p~riode de jachere et en concourant directement A l'amdlioration
 
de la qualite du sol des terres en friche.
 

Le Projet CMDT (Compagnie malienne de Developpement des
 
textiles) au Mali fournit un exemple saisissant de la necessite
 
d'apprecier les interventions dans un contexte global qui prend en
 
compte les relations rdciproques Cette intervention enorme visant
 
une population de 30.000 habitants sur une superficie de 130.000
 
hectares, appuie la production cotonni~re dans la Troisieme Region

du Mali, ot les terres sont relativement fertiles. La decision de
 
principe de maintenir des prix de production eleves pendant la
 
recession sur les marches internationaux, ce qui a force la CMDT
 
& s'endetter, a beaucoup aide A faire durer la participation des
 
fermiers pendant une pdriode d'une importance critique pour la mise
 
en place du projet. Par suite du redressement des prix, des
 
intrants d'engrais, de l'assistance technique, des outils agricoles

et des techniques ameliordes ont cause l'augmentation importante

des revenus de menage moyens. 95% des menages dans la zone de
 
couverture de la CMDT possbdent des charrues attelees. 
Mais il y
 
a un phenomdne plus interessant: la portee des techniques

ameliorees et de la "maitrise des ressources," qu'ont rendues
 
possibles les revenus en 
esp&ces decoulant de ia production

cotonniere, s'est elargie pour inclure les 
 cereales
 
traditionnelles. La production moyenne par personne (notamment du
 
sorgho et du mil) a augment6 au pas, en mdme temps que, sur le plan

du pourcentage des revenus, les fermiers 
sont devenus plus

dependants des marches internationaux, qui s'averent parfois
 
inconstants.
 

5. Les interventions r6ussies en matibre de ressources naturelles
 
comportaient et des 6lements et des encouragements socio
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dconomiques.
 

Les Potentialit~s
 

D'apres nos observations, le succ~s de 75 interventions ne
saurait 6tre attribu6 aux seules 
m6thodes techniques. Des
 
encouragements socio-6conomiques ont fait r~ussir des 
techniques

d'une valeur marginale, et leur absence 
a vou6 d'excellentes

approches techniques a l'6chec. 
 Quoiqu'on fasse ressortir cette

legon des observations faites sur le terrain et qu'on 
en traite

dans les rapports d'evaluation, on ne la prend pas en compte
lorsqu'on 
en vient A preparer la sdrie suivante de projets. Des

bois communaux ont fait dchec partout dans le Sahel, bien que,

d'apres nos observations, des fermiers prives labourant 
des

terrains adjacents aient des plantations d'arbres robustes

produisant des perches et des fruits vendables sur le marche.

la suite de quinze annees d'efforts intensifs, les taux

A
 

d'acceptation des foyers faits de terre au Mali, au
au Niger et
Senegal et en La Gambie etaient 
negligeables. Mais ces m~mes
 
efforts, lorsqu'on en fait dans un agencement convenable de

facteurs comprenant la mobilisation socio-politique et des
intermediaires economiques 
 locaux, ont conduit A un taux

d'acceptation d'au moins 60% parmi les populations des regions du
 
Mali que nous avons visitees.
 

Nous n'avons constate 
aucune solution de grande envergure,

laquelle, si elle etait reproduite des nmilliers de fois,

garantirait la stabilisation du milieu sahelien. 
 Cependant, il

existe des actions susceptibles de produire des impacts globaux

extr~mement constructifs; la reforme du systeme de jouissance des
 
terres, l'amelioration de l'efficacite 
avec laquelle on fait la
cuisine et, en gdneral, les techniques ameliordes de gestion des

sols et des eaux pourraient 6tre mises en oeuvre presque

universellement. 
 Il est peu probable qu'une seule approche

suffise, et l'adoption de ces initiatives, parmi d'autres, dependre

plus des encouragements locaux des
que priorites fixees
 
globalement.
 

En ce qui concerne les interventions techniques particuli~res

(par exemple, brise-vent, Acacia-albida, banquettes, haies vives),

elles ont toutes un r6le utile & jouer; les conditions ecologiques

au Sahel sont trop diverses pour qu'on puisse en choisir une comme
 
etant meilleure que les autres. 
 En effet, la diversite des
ecosystemes dans le Sahel temoigne en faveur d'une gamme d'options

permettant aux populations de chosir celles qui rdpondent & leurs
 
besoins.
 

Questions demandant qu'on s'en occupe
 

Pour les petits cultivateurs vivant le plus prbs des limites
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minimes de la subsistance, la r6duction des risques au minimum est 
l'une des le9ons les plus importantes pour leur survie. Comme nous 
l'avons vu dans la section precedente, pour ces fermiers, loption 
rationnelle de premier choix parmi toutes celles relevant de la 
gestion des ressources, ne sera pas infailliblement la mesure qui 
porte au maximum les b6n6fices i long terme. Bien au contraire, 
il se peut que ce soit celle qui augmente les marges a court terme 
pour l'acceptation de risques. Le choix des options qui repondent 
le mieux & cet objectif dependra non seulement des conditions 
particulieres dans la localite, mais aussi des choix plut6t 
personnels que doivent operer les menages individuels (y compris 
l'dge, le nombre des personnes & charge, les experiences 
personnelles, la sante, lns reserves de cereales et d'esp&ces, les 
bonnes ou mauvaises recoltes de l'annee precedente, le soutien en 
especes que fournit des parents habitant en milieu urbain ou outre
mer, etc.). Los diffrents choix que doivent faire les hommes et 
les femmes sont par;iculibrement importants & cet egard, puisque 
les deux groupes detiennent des droits differents concernant )a 
repartition des ressources et de differentes charges de travail. 
En proposant et en demontrant une gamme d'options valables, on 
augmente la superficie ot le transfert de la technologie peut avoir 
lieu. 

Des combinaisons d'approches peuvent 6tre plus intdressantes 
du point de vue financier et plus solides du point de vue 
ecologique, que ne l'est une approche prise individuellement. Par 
exemple, l'Acacia albida, qui produit une influence constructive 
sur la fertilite et la retention du sol, ainsi que sur les 
rendements agricoles A long terme, ne presente qu'un encouragement 
financier A court terme assez faible. La pdriode de huit ans qu'il 
faut pour realiser des benefices est trop longue pour pousser les 
fermiers A en planter, et elle met une relief les risques de 
l'insucces. Comme nous l'avons vu, les banquettes rapportent des 
revenus & court terme qui vont en diminuant au bout de quelques 
annees. Mais les combinaisons des deux elements augmentent 
immediatement les recoltes, permet une marge pr~s du terme 
permettant de reserver un pourcentage des terres & la plantation 
d'Acacia albida et augmente le b6n6fice financier au-dela du niveau 
atteint par l'une ou l'autre de ces deux interventions a elle 
seule. Du point de vue ecologique, la combinaison des 
interventions represente et la gestion ameliorte des ressources 
disponibles et l'enrichissement de la base m~me des ressources. 

Ii faut parfois mettre un minimum de dix ans pour juger du 
succOs ou de l'insucces d'une intervention particuliere. Les 
strategies ayant poursuivi fermement une serie limit~e d'options, 
qu'on consid6rait comme etant particulibrement appropri6es,
quIelles sIavbrent ou non finalement reussies, entrainent une perte 
de temps precieux avant de mettre en valeur la gamme complete 
dt options susceptibles de susciter la participation populaire. 
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Comme c'est le cas pour la planification centralisee, qu'on
ce 

gagne en rationalisation, on perd en adaptations et 
en compromis

constructifs avec la realite, lesquels donnent souvent des

solutions qui codtent moins chores, qui sont plus faciles & mettre
 
en oeuvre, qui sont plus interessantes et qui peuvent resoudre des

problemes dont la gerieration actuelle de planificateurs ne se
 
doutait m~me pas.
 

Les objectifs originaux du projet de Guesselbodi, mis sur pied

il y a huit ans moyennant l'assistance de 1'AID, different beaucoup

de ceux d'aujourd'hui, car, selon une excellente 6valuation a mi
parcours du projet, on 
se rendait compte que les objectifs

originaux 6taient d'une importance secondaire par rapport aux

nouvelles possibilit~s crdees par les activites sur le terrain.
 
Le projet a, donc, change d'accent en mettant en valeur la

participation locale par l'intermediaire des cooperatives

villageoises qui rapportent des revenus rdsultant de la gestion des
 
terres. 
 La vente d'herbes sous forme de fourrage, qui represente

la moitie des revenus des cooperatives villageoises, ne faisait
 
meme pas partie integrante du projet original.
 

La distinction nette entre les motifs 
publics et prives
continuera d'exiger des approches flexibles et multiples de la
 
stabilisation des rescources au Sahel. 
 Ii faudra que l'attention
 
du public soit portee sur une serie de mesures visant des localitds
 
particulieres, au-del& d'une reforme de politique et de l'adoption

de moyens pour encourager des initiatives privees. Par exemple,

la conservation de la diversite 
 biologique constitue une

contribution 
publique au bon fonctionnement de l'economie &

l'avenir. Les approches dervont varier 
suivant les especes des

animaux et de plantes exposees aux risques, et selon les solutions
 
apportees aux conflits 
en matiere de ressources entre l'homme et

le milieu qui les menacent. Dans beaucoup de cas, la degradation

du milieu, intensifiee par la concurrence pour les ressources entre
 
les populations, devra 6tre consideree davantage par la creation

de nouveaux modeles d'activites economiques, plut6t que par 
la

seule amelioration des techniques de gestion des ressources.
 

6. Les intiatives soutenables ayant rapport6 des b6n~fices dans
 
1'immediat ont conduit i la participation des petits


cultivateurso
 

Les Potentialitds
 

La responsabilite publique dans 1 Sahel consiste A realiser

la stabilisation du milieu dont dependent les systemes de
 
production ruraux. Cependant, pour produire ui- impact global

important, les mesures prises par les petits cultivateurs doivent
 
comporter des encouragements suffisants pour mobiliser une

participation nombreuse. 
Mais etant donne les emp~chements vis-&
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vis des ressources publiques, les cooits budg~taires recurrents de
 
ces mesures d'encouragement doivent 6tre assez bas pour que le
 
gouvernemeLt soit en stat de payer leur reproduction repandue.
 
C'est entre ces deux limites que se situe la gamme de mesures
 
realistes viaant la participation pour proteger les ressources du
 
Sahel.
 

Questions demandant qu'on s'en occupe
 

B~n6fices imm6diats
 

Nous avons observe plusieurs approches de l'encouragement de
 
la participation des petits cultivateurs. Cette diversit6
 
d'approches merite d'&tre etudie. Nous traiterons ci-apr~s de
 
quatre 6tudes de cas, afin d'approfondir des questions se
 
rattachant & la gamme complete de ces approches. Dans les quatre
 
cas, la r~ussite d6pendait des b6n6fices financiers dont on
 
assurait la distribution aux participants. Chaque cas laisse &
 
croire que, si l'on pouvait reproduire les m~mes conditions, il y
 
aurait des enocuragements equivalents conduisant & !a participation
 
des petits cultivateurs.
 

Au sein du Projet IDA (l'Agence de Developpement International
 
de la Banque Mondiale), & Damana, au Niger,les personnels du projet
 
et de vulgarisation travaillent en collaboration pour de longues
 
periodes, avec des communautes villageoises entibres, afin de les
 
sensibiliser aux bienfaits de la gestion amelioree des ressources.
 
Le mecanisme qui declenche la participation des villageois Consiste
 
en des investissements que le projet propose de faire pour mettre
 
sur pied les infrastructures villageoises d6sirees. En
 
compensation, des mesures de plantation d'arbres, de conservation
 
du sol, de retention d'eau, etc., doivent 6tre entreprises au moyen
 
de main-d'oeuvre fournie par les villages. Le projet a bien reussi
 
& susciter les efforts qu'il demande de la part des villages, mais
 
& des cofts relativement eleves. Par exemple, le projet a fait
 
creuser un puits qu'un village avait demande de faire construire
 
pour obtenir de l'eau potable (le niveau phreatique Etait & 60
 
metres), & un coft d'environ 2 millions de francs CFA ($8000). Le
 
personnel du projet juge de son succes en prenant en compte le
 
developpement d'ensemble du village, et non seulement le nombre
 
d'arbres plantes, de contours creuses, etc. Et pourtant, la
 
reproduction de cette approche & une grande echelle entrainerait
 
des depenses importantes, et elle ne se ferait que lentement.
 
Quoiqu'il en soit, le projet etablit des relations fructueuses
 
entre le developpement local, les infrastructures et la gestion
 
amelioree des ressources.
 

Le Projet Acacia, mis sur pied par l'UNSO & Dosso, a adopte
 
une approche tout & fait diff6rente en englobant la recherche, les
 
services de vulgarisation et la diversification, elle se concentre
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sur un rdsultat de premibre importance: l'encouragement de la

rdgendration naturelle de l'Acacia albida. Et pour ce 
faire, elle

offre une mesure d'encouragement principale, c'est-&-dire un
 
versement en especes direct pour chaque arbre qu'on aura protege.
Les resultats sont frappants: dans cinq ans, 386.000 arbres ont ete
mis & l'abri. En d'autres termes, le projet "achete" & court terme
la participation des fermiers, en prevoyant le moment ofi lesfermiers eux-m~mes contenceront A profiter des augmentations & long
terme des recoltes.
 

Le Projet CWS (Church World Services) au Senegal a plut6t
insiste sur des approches favorisant les intdrdts financiers des
fermiers et visant l'acceptation au moyen de la sensibilisation,
de la formation et d'informations techniques. Quoiqu'il fasse

egalement appel aux inter~ts financiers personnels commerciaux des

petits cultivateurs, le projet n'a pas 
encore eu recours a des

subventions ni A des v6rsements directs en espbces ou en nature.
 

Enfin, le Projet PUSF, etabli & Giesselbodi, Niger par

l'USAID, fait appel i un effet combin6 de mesures d'encouragement

plus nuance. On affecte des ressources du projet au versement de

salaires & des travailleurs villageois 'occupant de l'amelioration
 
des sols, de la retention d'eau et de la sylviculture. Quand on

inaugure la gestion d'une nouvelle zone, on met sur pied une
 
cooperative villageoise qui recoltes des herbes et du bois de feu

dans cette zone, en les vendant pour satisfaire & la demante dans

la region de Niamey. 
 L'offre d'emploi suscite une participation

initiale, 
et le produit des ventes permet aux coop6ratives de

continuer d'engager la main-d'oeuvre villageoise, ainsi que de
 
rapporter des benefices annuels pour le village. 
 Dans la zone

originale de 5000 hectares, cette approche a exige que le projet

et les services de vulgarisation y consacrent beaucoup d'heures;

mais, on s'attend & ce que celles-ci se reduisent dans de futures
 
actions, puisque cette approche elle-mdme a dte mise & point.
 

Charges budadtaires soutenables
 

La question de la soutenabilite budgetaire est plus complexe.
Le Projet CWS n'offre pas de subventions; en revanche, le projet
et les services de vulgarisation affectent aux activites du projet
des quantites plus importantes de leurs ressources peu abondantes 
(et relativement ch&res). Deuxi&mement, on s'attendrait & voir un 
taux d'echecs plus eleve et des decalages plus longs dans les
projets qui encouragent la participation, en comparaison avec ceux
qui l'ach~tent. Ii 
est possible que, en termes de coat unitaire,
l'approche de l'UNSO consistant & "acheter" la participation soit 
la plus rentable. 

Un risqle en matiere de developpement se rattache 
aux

approches adoptdes par les projets CRS, 
IDA et UNSO: malgre le
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niveau d'efficacite des resultats obtenus, "l'achat" de la 
participation a la gestion des ressources renforce la notion que 
la gestion ameliore des ressources sert les inter~ts "d'autrui," 
et qu'il faut, par consequent, la payer. Ce message, dont on voit 
l'effet de demonstration, risque de rehausser les codts futurs des 
interventions en matihre de gestion des ressources encourus par ces 
projets, ainsi que par d'autres projets dans les regions 
avoisinantes. L'approche du Projet Guesselbodi essaie de remddier 
A cp probibme difficile en limitant ses subventions au stade de 
depart des activites; par la suite,les actions des cooperatives 
villageoises constituent une r4ponse aux encouragements de marchd. 

Toutes ces approches, & l'exception de celle du projet CWS
 
et, dans une certaine metsure, de celle du Projet Guesselbodi,
 
rencontreront de grands obstacles si l'on les met en application
 
& grande dchelle. Elles comportent toutes des mouvements de fonds
 
des organes centralises & des particuliers; par consequent, les
 
possibilites d'abus se multiplieront avec chaque nouvelle action.
 
L'experience a prouve que de tels abus peuvent rapidement
 
l'emporter sur les resultats constructifs attendus.
 

Malgre ces avertissements, nous ne saurions dcarter des
 
approches comportant la remuneration de participants & court terme.
 
Premierement, il se peut, en fait, que la divergence entre les taux
 
de rentabilite individuel et social d~coulant de la protection des
 
ressources rende legitimes certains subsides initiaux.
 
Deuxiemement, nous avons constate que les fermiers pauvres
 
acceptent volontiers la notion de gestion ameiiorde des ressources, 
mais aussi u'il leur mgnque les connaissances techniques et les 
marges de survie qui lei, permettraient de l'adopter. Dans le cas 
ofi de l'argent ou une autre mesure d'encouragement fournirait les 
marges necessaires A l'assimilation de techniques, ces 
encouragements seraient compatibles avec le processus general de 
developpement. Ii est evident que, si l'on reproduisait cent fois 
l'intervention reussie & Dosso, l'accueil reservd & l'avenir aux 
mesures de protection des ressources ne deviendrait que plus 
chaleureux, malgre les autres limitation de cette approche. 

Chacune des approches mentionnees ci-dessus pourrait s'adapter
 
de fagon & ecarter les inconvenients et & tirer profit de leurs
 
elements utiles. Mais elles ont toutes mis l'accent sur des
 
b~nefices immediats et ont rdussi & realiser le degrd de
 
participation qu'elles avaient envisage. De ce point de vue, elles
 
peuvent se reproduire. L'evaluation de leurs impacts potentiels
 
pcsitifs ou negatifs sur le developpement merite d'etre poursuivie
 
d'une maniere plus approfondie que celle permise dans les limites
 
de ce rapport. La question d'etre ou non soutenables du point de
 
vue budgetaire depend des ressourcus que les gouvernements
 
nationaux et les organismes donateurs rendent disponibles. Dans
 
cette optique, il parait que trois sur les quatre approches sont
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promettauses.
 

On a ecarte de cette section les actions privdes, qu'on aura
mises en oeuvre en rdponse aux encouragements du marche ou, moins
frequemment, aux avantages A realiser en matiere d'economie de
main-d'oeuvre, de rendements accrus 
ou de reduction de risques.
De telles actions partagent les points forts et du domaine prive
et du domaine public; leurs existence temoigne du caractere

suffisant des primes d'encouragement, et elles ne comportent aucurne
charge budgetaire 
pour le secteur public. Cependant, la
reproduction de 
ces actions n'est pas automatique. Les fermiers
 
pauvres ne 
sont pas prdts au m6me degre & courir des risques; de
 m~me, ils n'ont pas les m~mes marges leur permettant de le faire.
Qui plus est, ils 
ne disposent pas tous des m~mes ressources

matdrielles ni des m~mes encouragements du marche.
 

7. Les impacts r6sultant des programmes r6ussis ne seront pas
6vidents a une grande ichelle avant vingt ans au minimum.
 

Les Potentialites
 

Nous avons constate que, au sein des interventions rdussies

les plus frappantes, 
les changements constructifs concourant 
au
 succ~s s'etaient produits bien 
avant que le succes lui-mdme ne
devienne evident. Si une evaluation avait dte mende il y a
quelques annees, on aurait pu considdrer le programme des foyers

maliens, le projet Guesselbodi et 2e projet des brise-vent de la
Vallee de la Maggia comme etant des echecs. Dans chacune des ces
interventions, des efforts penibles ddployes depuis dej annees sur

le terrain rapportaient d'un seul jet les resultats esperds.
 

L'engagement A long terme, la 
capacite de tirer profit des
erreurs et de
d'essayer nouvelles approches, ainsi que la

flexibilite permettant d'adapter des 
 buts & de nouvelles
possibilites 
& mesure que celles-ci se presentent, sont des
 
facteurs contribuant au succes.
 

Questions demandant qu'on slen occupe
 

Des techniques particulieres, tellc 
s que les banquettes en
courbe de niveau et les plantations d'eucalyptus, peuvent, comme

elles l'ont 
 fait par le passe, s'avdrer avantagcuses assez
rapidement pour les fermiers. 
 C'est i temps necessaire pour
amener la participation, plut6t que celui exige pour rapporter des
bendfices une fois qu'une technique aurait etd mise en oeuvre, qui
constitue le vrai obstacle. 
 En d'autres termes, c'est l'aspect

humain, plut6t que l'aspect technique qui exige qu'on y consacre
 
du temps.
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Beaucoup de projets r~ussis ont mis plusieurs ann~es pour
 
forger des relations de confiance avec les populations locales.
 
L'adaptation de techniques, ainsi que de syst~mes d'encouragement
 
en vue de leur dissemination, a souvent pris beaucoup de temps.
 
Les conditions economiques des populations rurales, qui se sont
 
transformees tr~s rapidenent, sont toujours en voie d'evolution.
 
Mdme dans les interventions les plus reculdes geographiquement
 
auxquelles nous avons rendu visite, aucun fermier n'avait & subir
 
des influences socio-econcoiques purement traditionnelles et
 
etablies une fois pour toutes. Bien des interventions les plus
 
reussies considerent la comprehension de ces changements, ainsi
 
que la capacite de s'y adapter progressivement, comme des facteurs
 
importants.
 

L& of des strategies complexes multi-sectorielles se
 
poursuiverit (telles que celle du Projet CMDT au Mali), les
 
conditions requises en mati~re de temps ont augmente, etant donne
 
la ndcessite ,te ranger par ordre chronologique convenable les 
elements d'une intervention bien agenc~e. 

Tous les donateurs, les reprdsentants des projets et les 
agents gouvernementaux et des services d'extension avec qui nous
 
avons parle, dtaient fortement d'avis que le delai minimum pour la
 
reussite des actions visant la gestion des ressources dans le Sahel
 
est de vingt ans.
 

8. La creation d'opportunit6s dconomiques augmentees pour la
 
population locale a jou6 un role important dans les efforts de
 
maintenir la diversit6 biologique qui ont rdussi.
 

Le Potentiel
 

Une pression croissante sur la base des ressources a force un grand
 
nombre de petits cultivateurs & echanger la stabilite future pour
 
des gains financiers immediats. Le conflit d'inter~ts est
 
imp)icite dans cet 6change & plusieurs niveaux: entre les
 
populations humaines et la faune; entre les utilisations de
 
ressources en competition (agriculture, 6levage et pdche); entre
 
la survie de cette g~neration et le potentiel 6conomique de la
 
gendration nouvelle; entre les inter~ts individuels et sociaux.
 
Le soulagement de la pression economique et la creation de de
 
nouvelles occasions de g~n~ration de fonds, bien que lants et
 
ardus, ont eu plus de succes que les tentatives de simplement
 
protdger les ressources que les populations locales n'ont autre
 
choix que d'exploiter.
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Questions demandant quion s'en occupe
 

La diversite biologique menacee
est par l'action des
populations et aggravee par des crises de climat periodiques. M~me
l& ou les populations rurales ont le ddsir 
de maintenir la
biodiversite, 
elles n'ont souvent pas beaucoup d'encouragements

economiques pour le faire. 
Un vaste evantail de cas a etabli qu'ilest extrdment difficile 
 pour les gouvernements d'eviter

l'empietement sur des zones protdgees & moins que ies populations

aux alentours obtiennent un avantage dans leur prdservation. Par
contraste aux mesures d'amelioration de productivitd des petits
cultivateurs,I' lan primaire pour la biodiversite a tendance & venir
du secteur public. 
 Nous avons trouvd que le niveau d'engagement
relatif & la biodiversitd etait le plus elevd pour les populations
les plus eloignes des conflits localise--c'est A dire, pour cellesqui se 
trouvent & une distance suffisemment grande pour voir la
 
"grande image".
 

Du faitque les pressions dconomiques et environmentales
varient necessairment d'un localite & une autre, leur soulagement
peut requerir des ddlais de preparation relativement longs etbeaucoup de travail patient au niveau "micro", comme dans ie projet

de l'UICN dans la Region du Delta Intdrieur du Mali. Il y a un
nombre de zones dans lesquelles le developpement touristique peut
fournir des opportunites de generation 
de fonds qui peuvent
concurrencer avec succes avec le besoin & court terme de miner les
 ressources. En effet, 
 plusieurs groupes faune de
de et
l'environement & travers le monde font une promotion active de ces
mdthodes. En particulier, des methodes modules reussies peuvent
6tre tirees des efforts de tourisme plus developes en Afrique de
L'Est. 
Comme les exemples de l'Afrique de L'Est l'etablissent, une
protection active peut aussi 6tre necessaire en tant que composante

d'une methode de gestion combinee.
 

Etant donne la nature & long terme de l'effort, l'ducation
environmentale peut contribuer 
 & une amelioration de la
comprehension--particulierement parmi les enfants--de l'importance
de la protection de l'environment et des solutions potentielles au
 

conflit des concurrences pour les ressources. Le succ~s du
magazine pour enfants Walia (Mali) suggbre que les campagnes depublicite augmentees--y compris par radio, television et video-
peuvent 6tre un investissement solide & long terme.
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CONCLUSIONS
 

A partir des constatations principales de notre evaluation,
 
ainsi que des th~mes qui se rdp~tent dans toutes les interventions
 
visitees, nous avons elabor6 les principes directeurs suivants:
 

- Fournir des indiciations de politiques nettes et uniformes en 
mati~re de jouissance des ressources, de droits locaux de gestion,

de soutien politique et de mobilisation sur le plan national, et
 
de prix et d'accbs au credit. Des positions cooordonn&es adoptees
 
par les organismes donateurs devraient soutenir toute reforme de
 
la politique nationale.
 

- Mettre l'accent sur l'encouragement de la participation locale. 
S'assurer que les options possibles fournissent un rentabilitd 
adequate & court terme, jusqu'& ce que les bdnefices & long terme 
commencent & se faire sentir. Offrir une gamme d'options
 
techniques et socio-dconomiques, et tenir compte de la necessite
 
de la flexibilite et des adaptations dans l'exdcution des projets.
 

- Mettre un accent beaucoup plus intense sur la formation au niveau 
local et sur la sensibilisation en masse. Les fermiers accueillent 
volontiers des connaissances en matibre de gestion des ressources; 
mais les services ruraux de vulgarisation souffrent de competences 
et de connaissances inaddquates. Les formateurs et les 
intermediaires locaux travaillent plus efficacement et & moindre
 
cot que ne le font des agents venant de l'exterieur.
 

- Continuer sur le 
succ~s des mod~les locaux. Ii faut consolider
 
davantage des politiques visant & encourager les petits

cultivateurs ayant reussi. L'exemple des "fermiers-modeles" peut

produire une influence marqude et constructive sur les autres.
 
Enfin, il faudrait tenir compte de la possibilite ofi se trouvent
 
les fermiers rdussis de crder des emplois pour les habitants ruraux
 
les plus pauvres.
 

- Slassurer qu'il existe un engagement stable & long terme vis-&
vis du secteur des ressources naturelles. La courbe d'assimilation
 
de connaissances peut exiger des delais assez longs. L'economie
 
rurale est en dvolution rapide; les projets aux cycles courts
 
d'opdrations ne tirent cepedant pas profit de cette dvolution. Les
 
projets abandonnds ont un effet de ddmonstration ndgatif.
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CHAPITRE 6
 
LES PRIORITES
 

INTRODUCTION
 

Ii existe & 
present un eventail suffisamment varie
d'interventions techniquement 
viables et economiquement

attractives en matiere de ressources naturelles pour arrdter le
declin des systemes de production ruraux dans le Sahel. Des
agencements amd1iords d'lments techniques sont possibles, voire
necessaires; mais il 
faut remarquer que la technologie n'est pas
actuellement le facteur limitant 
dans l'augmentation de la
productivite des petits fermiers au moyen de la 
gestion des
 
ressources naturelles.
 

En effet, le defi important lance en matiere de
developpement 
 consiste & amener l'acceptation generale des
technologies appropriees. 
 C'st, donc, une question
motivation humaine, qui releve 
de
 

en m~me temps de 1'economie, des

institutions et de la politique.
 

Les programmes comportant un 
 agencement financierement
interessant d' ldments techniques augmentent le taux d'adoption,
en fournissant des de
effets demonstration positifs; par
ailleurs, leur reproduction dans d'autres contextes n'est pas
limitee par les capacites institutionnelles du secteur public, ni
 par des considerations budgetaires.
 

Les organismes donateurs et le secteur public auront un r6le
important 
& jouer dans la formation et dans 
les services de
vulgarisation 
visant & rendre disponibles des approches viables
 aux petits cultivateurs; dans 
l'apport d'assistance technique
pendant les stades initiaux des programmes; et dans le partage
des coits l& ofi les bendfices directs 
sont insuffisants pour
amener la participation, 
mais of des bienfaits importants

matiere d'amelioration en
 

du milieu justifient l'affectation
 
prioritaire des budgets publics limites.
 

Dans ce chapitre final, nous 
raisons des recommandations
quant aux principales options choisir
& dans le cadre d'une
stratgie de gestion des ressources dans les quatre pays visites.
Par contraste 
avec les sections precedentes de ce rapport, ce
chaoitre ne se fonde 
plus exlcusivement sur les observationsfaites lors notre
de evaluation 
sur le terrain; au contraire,
nous integrons les enseignements decoulant de 
notre evaluation
dans une comprehension plus 
gdnerale des questions et des
contraintes touchant la gestion des ressources dans le Sahel. 
 La
section finale de ce 
chapitre propose des priorites pour le
 
soutien de P'AID.
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Un Contrat avec les populations saheli6nnes
 

Les interventions etudiees dans cette evaluation laissent a 
esperer que les actions visant la gestion des ressources
 
naturelles peuvent remporter des succbs, et qu'elles permettent,

en outre, de penetrer precisement dans les strategies qui se sont
 
averees reussies. Mais mettre fin au declin des bases de la

production rurale dans le Sahel exigera efforts
des concertes
 
pour la generation & venir, lesquels seraient deployds 
en vertu
 
d'un "contrat" & long 
 terme conclu entre les populations

saheliennes, les gouvernements nationaux et l'ensemble
 
international des organismes donateurs. 
Chaque partie au contrat
 
devra partager les coats de la gestion des ressources naturelles,

selon des modalites propres & chacune. Les populations

saheliennes devront prendre 
& leur charge la plus grande partie

de ces 
coats, qui comprendront et des investissements reussis
 
dans les terres et la souffrance humaine qui resultera de tout
 
dchec. En ce qui concerne le secteur public (reunissant les
 
gouvernements nationaux et 
les organismes donateurs), il coatera
 
beaucoup moins cher, m~me du point de vue budgetaire, de partager

les coats d'efforts reussis que de porter remede aux consequences
 
des echecs.
 

La notion de "contrat" souligne la necessite des efforts

stables, & long terme et cooperatifs. En nous basant sur les
 
actions etudiees au cours de notre evaluation, nous ne croyons
 
pas que la degradation du milieu en elle-mme soit chang~e

completement. En effet, il y a des chances pour qu'il soit
 
improbable que cette degradation, m~me A l'etat actuel, soit
 
arrdtee, quoiqu'il existe une technologie propre a le faire.
 
Donc, avant de proposer une strategie & long terme, il serait

souhaitable de delimiter explicitement ce que peut realiser une

telle strategie.
 

En fin de compte, nous definissons le succes en fonction des
 
6tres humains, et non pas du domaine biophysique. Nous avons
 
releve des exemples reussis d'un processus comportant

l'application de l'energie humaine & des parcelles de terre bien

delimitees, afin de proteger ou de developper les bases de
 
production, en mdme temps que (et parfois parce 
que) il y a

degradation continue du milieu general. 
 La protection des bases
 
de la production rurale, 
en infuant sur les soucis prioritaires

des populations rurales, donne les plus grandes 
chances de
 
succes. Par ailleurs, la gestion intensive des terres agricoles

reduit dans le temps, comme nous l'avons vu, les pressions sur le
 
reste du milieu.
 

Les Perspectives d'avenir d'une stratdgie des 
 ressources
 
naturelles
 

Ii faudra faire des efforts concertes dans quatre domaines: 
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biophysique, economique, institutionel et politique. 
On rdsume
 
ci-dessous les perspectives d'avenir dans chacun de ces domaines.
 

Biophysique
 

But
 

Le but biophysique consiste a mettre sur pied des systemes
de gestion au moyen desquels le capital naturel est
protege et 
rendu capable de pourvoir 
aux besoins de l'econo-mie
rurale. Il faudra entreprendre des actions en matiere
d'amelioration de la fertilite du sol, de conservation des
sols et des eaux et de protection de la vegetation.
 

On pourra realiser, soit simultanement soit l'un A la suite
de l'autre, les deux aspects 
des actions & entreprendre dans le
domaine biophysique: premierement, la diffusion des 
technologies
existantes, et deuxiemement, l'amelioration 
& long terme des
technologies 
et du plasma germinatif, en augmentant 
ainsi la
potentialite productive des 
ressources naturelles. 
 De ces deux
aspects, c'est 
 la diffusion des technologies existantes 
qui
constitue le 
besoin le plus pressant, car celles-ci 
suffisent
deja pour faire face aux besoins immediats. 
 II faudra consacrer
du temps & la recherche et aux essais sur le terrain des methodes
ameliordes, proc~des qu'on pourrait 
 declencher avec profit
cependant qu'on depJoie des efforts 
importants pour diffuser les

methodes existantes,
 

Les Perspectives d'avenir
 

Figurent 
dans la table ci-apres les principales mesures
qu'on propose d'inclure 
dans la liste des options possibles.
Chaque demarche s'est demontree reussie sur le terrain et 
repond
aux criteres de la definition du succes avances au chapitre 2; de
plus, chacune d'entre elles 
 peut dtre incorporee dans les
ensembles d'elements techniques satisfaisant au critere d'interdt
financier (Chapitre 4) pour les petits fermiers.
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Mesure 	 Lieu ofi elle a te observe
 

Traitement cyclique de substances
 
nutritives par les plantes, Toutes regions
 
et notamment par les plantes
 
vivaces ligneuses
 

Traitement cyclique des substances
 
nutritives par les animaux Toutes regions
 

Application d'engrais mineraux 	 Zones de pluviometrie
 
elevde
 

Fixation microbienne de l'azote Zones de cultivation de
 
legumineuses vivaces ou
 
annuelles
 

Banquettes en courbes de niveau Zones de pluviometrie
 
dans des champs elevde
 

Microbassins 	 Zones de basse pluviometrie
 

Paillage de broussailles 	 Toutes zones
 

Barrages d'arr6t 	 Toutes zones
 

Brise-vent 	 Toutes zones
 

Haies vives 	 Toutes zones, surtout
 
celles de pluviometrie
 
elevde
 

Barrages de protection contre Zones c6tieres et bassins
 
l'infiltration d'eaux fluviaux
 
salees
 

Stabilisation de dunes 
 Zones de basse pluviometrie
 

Conservation de la biodiversite 	 Perimetres determines,
 
toutes zones
 

Economique
 

But
 

Le but economique consiste & augmenter les possibilites de
 
gendration de revenus au moyen de bonnes pratiques de
 

gestion des ressources naturelles, ainsi qu'a tirer profit

de changements dans le contexte socio-economique conduisant
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& de nouvelles possibilites de gestion des ressources naturelles.
 

Perspectives d'avenir
 

Des possibilites existent dans les domaines suivants
 

March6s et revenus en especes. Les marches ouverts 
aux
denrees produites exerceront une influence sur l'application des

technologies mentionnees ci-dessus. Dans les regions oui 
 la

commercialisation de la production agricole est payee en 
especes

(coton, arachides), 
les fermiers auront des possibilites accrues

d'acheter des semences ameliorees, des engrais mineraux et des

pesticides. Les marches de produits non-agricoles, tels que les
perches de construction, peuvent rapporter des revenus, reduire la

dependance des variations pluviometriques et ouvrir la voie & des
nouvelles actions de gestion de ressources. Par contre, l& ot les

producteurs dependent pour leur survie de cultures vivrieres de
base (mil, sorgo, etc.), 
ce sont plut6t les heures de main-d'oeuvre
 
qui constituent le principal facteur 
de contribution dont ils
pourront disposer; dans ces cas-l&, il 
se peut que le partage des
 
coats soit la meilleure option dont le secteur public pourra 
se

servir pour fournir des achats limites d'intrants, tels que des
 
semis.
 

Partage des cofits. La plupart des fermiers au Mali, au Niger,
au S~negal et en Gambie disposent de tres peu de revenus en especes

qu'ils peuvent affecter & l'achat d'intrants. Leurs encouragements

financiers, qui consistent en une augmentation des recoltes et non
 
pas forcement en des especes accrues, ne les poussent qu'a la prise
de mesures conduisant & des benefices immediats. Ii est vrai que

des mesures telles que les banquettes en courbe de niveau et la

plantation d'Acacia albida peuvent &tre propos~es, afin de realiser

des benefices 
et & court terme et & long terme. Nous avons
 constate que c'est le niveau des bdnefices & court terme qui influe

directement sur les taux d'acceptation. En ce qui concerne ces

fermiers, il convient au secteur public de partager les cofits des

actions dont le taux de rendement economique excedent le taux de
 
rendement financier.
 

Dans le premier cas, la difference entre les 
deux chiffres

(le taux de rentabilite economique moins le taux 
de rentabilite

financiere) permet de mesurer le niveau de partage de coits qu'il
convient au secteur public de prendre & sa 
charge. Pourtant, il
 est important de reconnaitre le 
 fait que les coits publics

decoulent du defaut de mise en 
place d'une gestion amelioree des
 
ressources, depassent d'habitiude de beaucoup la difference entre

les deux taux; effectivement, le secours alimentaire, le sousemploi urbain, les besoins suppldmenmtaires en soins de sante, le
deficit de la balance des paiements et les possibilites de
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developpement perdues, facteurs resulant en partie du declin des 
systemes de production ruraux, coctent beaucoup plus cher A 
posteriori que ne le fait la part publique eventuelle de la gestion 
amelioree des ressources au niveau des champs de culture. 

Partage des risques. Une perspective a long terme, qui
 
est necessaire aux effort importants qu'il faut fournir, doit
 
forcement amener & l'identification des risques lies aux tentatives
 
de mettre en place une gestion amelioree des ressources au niveau
 
rural. Les actions ne peuvent pas toutes reussir, soit parce
 
qu'elles ne sont pas bien executees, qu'elles ne repondent pas aux
 
besoins locaux, ou que des facteurs institutionnels, climatiques
 
ou economiques exterieurs emp~chent autrement le succes. Le
 
partage direct des coats (par exemple le projet UNSO d'Acacia
 
albida & Dosso) peut reduire les risques encourus par les fermiers;
 
mais il n'est ni approprie ni realisable institutionnellement comme
 
methode dans chaque situation, et ce au moins partiellement, parce
 
qu'il fausse, au lieu d'ameliorer, le decisions prises sur le plan
 
des fermes en matiere de repartition rationnelle des ressources,
 
et qu'il met les fermiers dans la dependance des programmes
 
exterieurs. En general, les secteurs publics et prives doivent
 
partager les risques & long terme. Tout comme un programme
 
d'assurance, on peut bien etablir avec une mesure raisonnable de
 
confiance, que l'assureur, c'est-&-dire le secteur public, tirera
 
profit du programme global, malgre l'echec de certaines actions
 
individuelles. De m~me, les fermiers assures peuvent mieux prendre
 
des risques lorsqu'ils savent qu'ils sont & l'abri des consequences
 
catastrophiques.
 

A notre avis, la mise en disponibilite du credit constitue la
 
mesure de partage des risques la plus importante que puisse offrir
 
le secteur public dans les dix ans & venir. L'acces au credit pour
 
les fermiers du Sahel est restreint et variable. Qui plus est,
 
beaucoup de fermiers ne seraient pas en etat de rembourser des
 
pr~ts, m6me s'ils pouvaient en affecter le produit & de bons
 
usages; c'est-&-dire, il est possible que la production augmentde
 
ne rapporte pas les revenus en especes necessaires aux
 
amortissements. Les systemes ruraux de perception des imp6ts
 
(souvent & raison d'un nombre fixe de francs par personne par an)
 
font de prelevements sur les m~mes reserves limitees d'especes qui
 
pourraient financer des investissements ou le remboursement de
 
pr6ts. Les budgets des Etats son limites dans leur capacite de
 
financement des crddits ruraux, mais, mcyennant l'assistance
 
apportee par des bailleurs de fonds, on peut elargir la portee des
 
programmes de credit, en calculant les sommes & rembourser d'apres
 
les dimensions et le rythme des benefices realises. Il existe,
 
dans beaucoup de pays en developpement, des programmes de credit
 
rural, y compris des fonds de roulement en combinaison avec la
 
formation et la vulgarisation. Parmi des exemples de ces
 
programmes dans le quatre pays englobes dans cette etude, figurent
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deux programmes reussis, & savoir les programmes de credit de la

Compagnie Malienne de Developpement de Textiles et l'emploi de

main-d'oeuvre villageoise salariee en tant que credit initial &
 
Guesselbodi.
 

Institutionnel
 

But
 

Le but consiste 
 & faire adopter les changements

institutionnels necessaires & encourager et & soutenir

l'acceptation gdnerale des technologies disponibles. 
 On devrait

bien reconnaitre que les capacites institutionnelles ont constitue
 
par le passe, et elles continueront de constituer & l'avenir,

1'obstacle le plus difficile & surmonter. 
Il existe pourtant des

possibliites pour ameliorer l'approche du defi institutionnel.
 

Perspective d'alrenir
 

La mise en oeuvre de pratiques ameliordes en matiere de
 
ressources naturelles, & l'echelle necessaire pour 
arrdter la

degradation du Sahel qui s'accomplisse dans les delais necessaires
 
pour eviter une catastrophe humaine, est avant tout un probleme de

gestion. Jusqu'& ce 
jour, on a mal gerd cet effort. On n'a pas

pris en compte deux principes de gestion en particulier:
 

Affectation de ressources. Les engagements en matiere de
l'affectation de ressources financieres et humaines de la part des
bailleurs de fonds et des gouvernements nationaux ont etd

fluctuants; de plus, il y a eu une repartition inegale de ces
 
ressources faite selon les priorites etablies; enfin, l'affectation

de ces 'essources
a dte faite dans le cadre d'actions individuelles
 
et 
& court terme, mais pas de fagon a concourir au succes de la
strategie & long terme. La rationalisation de ce processus, y

compris 
le respect du "contrat" conclu avec les populations

saheliennes, augmentera les chances de succes.
 

Sdquence des t~ches. 
Le probleme de l'environnement sahelien
 
ne peut pas dtre 
gdre comme s'il s'agissait simplement de

l'execution d'un projet. En effet, la 
dynamique sociale etdconomique complexe ne se prdte pas A la planification centralisee. 
Pourtant, il 
faudrait que certains volets soient bien en place

avant de proceder & la realisation des suivants. Une meilleure

organisation des taches par etapes bien coordonnees peut aider a

fixer les priorites & court, & moyen et 
& long terme pour les
 
actions publiques.
 

Ces questions de gestion servent de fondement aux tentatives

de satisfaire aux besoins du developpement. On traite ci-apr~s de

chacun de ces besoins dans la mesure 
ofa il se trouve en rapport
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avec les autres besoins et avec l'effort dans son ensemble.
 

La formation et le transfert de competences seront 
necessaires sur le plan local. Des organismes ruraux, tels que 
les conseils villageois, les cercles feminins, les cooperatives et 
les organismes non-gouvernementaux sur le terrain peuvent servir 
d'intermediaires particulierement utiles et noutenir les petits 
fermiers. Les investissements dans la formation sur ce plan 
tendent aussi a 6tre avantageux dans des domaines du developpemnt, 
en plus de celui dans le cadre duquel la formation a lieu. 

Dans de nombreuses parties de la region, il faut donner aux
 
agents de vulgarisation sur le terrain eux-mdmes une formation et
 
des informations supplementaires concernant la gestion des
 
ressources naturelles, afin qu'ils puissent offrir de bons conseils
 
aux fermiers. Les agents forestiers, en particulier, ont une
 
formation dans des sujets de portee limitee, tels que la
 
sylviculture et la protection des zones boisees (surveillance et
 
imposition d'amendes pour l'abattage illdgal); mais pas en matiere
 
d'integration des arbres et des arbrisseaux dans la production
 
agric le en vue d'une productivite accrue.
 

La formation et le transfert de competnces aux intermediares
 
de terrrain demandent un temps considerable, et pour la formation
 
proprement dite, et pour le perfectionnement des competences
 
moyennant l'experience. Puisque le manque de tels intermediares
 
sur le plan local rique d'entraver la diffusion de la participation
 
des fermiers, on devrait veilller & leur mise en place avant
 
d'entreprendre des actions visant la dissemination de technologies.
 

Amelioration des capacit6s organisationnelles. Ii manque aux 
minist&res gouvernementaux et aux services concernes dans la 
gestion des ressources naturelles les competences 
organisationnelles necessaires pour gerer des programmes 
considerablement etendus. Les competences en mati~re de gestion 
font tout particulierement defaut aux echelons moyens de la 
direction des programmes. Quoiqu'il y ait eu une tendance & court 
terme & combler cette lacune en faisant appel & l'assistance 
technique expatriee, cette demarche de s'averera pas soutenable du 
point de vue budgetaire si on compte elargir le champ d'action des 
interventions. Dans une certaine mesure, l'emploi d'intermediares 
locaux evite le report de la mise en oeuvre jusqu'a ce que le 
problhme & long terme soit resolu; mais cette solution ne reduit 
en rien l'urgence de la necessite de commencer la formation 
necessaire des effectifs. 

La reforme institutionnelle peut egalement conduire & de tres
 
grands avantages. Les agents forestiers ont historiquement obtenu
 
des augmentations importantes de leurs salaires, & raison de
 
plusieurs fois leurs salaires de base, en imposant des amendes &
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des villageois pour l'abbatage du bois; de ces amendes, il leur
 
est permis de garder un pourcentage. De plus les agents forestiers
 
on traditionnellement ete des paramilitaires. 
 Ces deux facterus
 
(encouragements d l'imposition d'amendes le
et service 
paramilitaire) on fait obstacle & l'etablissement de relations 
productives, basees sur la confiance, avec les populations rurales.
 
La creation d'une atmosphere de confiance necessitera non seulement
 
les reformes necessaires, mais aussi des modifications apportees

aux 
programmes d'etudes des ecoles forestieres, afin d'inculquer

aux agents une base de competences dont ils auront besoin pour

soutenir le developpement rural (voir la case suivante).
 

Le R61e des agents forestiers en voie d'evolution
 

A la suite d'une action cooperative entre l'Administration
 
Foresti~re du Mali et le Projet de Reboisement Villageois (PRV) de
 
I'USAID, les agents forestiers dans la Cinquieme region du Mali on

reussi la transition du r6le de gendarme & celui d'agent

vulgarisateur.
 

L'imposition d'amendes aux villageois, ainsi que l1imposition

parfois abusive d'amendes & leur profit personnel, qui duraient
 
depuis des decennies, avaient une tel
suscite degre de mefiance
 
entre les villageois et les gardes que l'atmosphere n~cessaire &
 
la vulgarisation pacifique n'existait pas. 
On avait mdme documentd
 

d'agents avaient voitures
des cas qui lou6 des & leurs frais 
lorsque les vehicules administratifs tombaient en panne, afin de

pouvoir continuer d'imposer des amendes. Les revenus qu'ils

tiraient de ces amendes etaient suffisants pour compenser les frais
 
de location.
 

Selon un accord conclu avec I'USAID, les agents affectes a la
 
zone du PRV ne peuvent plus condamner les villageois & des amendes.
 
On leur verse une prime pour compenser la perte de revenus, en leur
 
faisant beneficier en m~me temps d'une formation technique

supplementaire en matiere de protection 
des ressources et de

methodes de vulgarisation. 
 Par la suite, les autorites
 
villageoises et des fermiers on constatd la creation de relations
 
reciproques avec les gardes forestiers beaucoup plus fequentes et
 
plus positives partout dans la region. 
Par ailleurs, l'assistance
 
technique fournie par l'Administration Forestl~re a contribue de
 
fagon importante au succes de nombreuses actions entreprises par

les fermiers prives que notre equipe a visitees.
 

La recherche est un besoin aussi pressant dans le domaine de

l'adaptation et de la diffusion de la technologie, questions

relevant des sciences sociales, qu'elle ne l'est dans celui,

relevant des sciences naturelles, de l'amelioration de la
 
technologie. Il ne 
faut pas que les delais longs exiges par la
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recherche prdc~dent la mise en oeuvre des techniques dont on peut
 
disposer actuellement. Les resultats seront tout aussi utiles dans
 
le cas oi il y aurait une acceptation gderale des mesures
 
existantes, et une amelioration du climat conduisant & des
 
innovatins additionnelles.
 

Politique
 

But
 

Le but en matiere de politique consiste & creer un climat de
 
politique qui fournisse, ou du moins cesse d'entraver, des
 
encouragements rationnels & la participation des petits cultivaters
 
et facilite des investissements dans la gestion des ressources
 
naturelles. Bien que les chagements de politique appropries ne
 
suffisent pas toujour & amenar la participation, ceux-ci produiront
 
un effet repandu qui servira de complement necessaire & d'autres
 
mesures repondant & des buts plus precis.
 

Perspectives d'avenir
 

Nous recommandons trois domaines prioritaires en matiere de
 
reforme de politique:
 

Jouissance des terres. Comme il a ete indique plus

longuement au Chapitre 5, la gestion des ressources dans le milieu
 
sahelien en voie de degradation, exige qu'on fasse des
 
investissements de temps et d'argent dans des parcelles de terre
 
individuelles. La jouissance sfre des terres est essentielle, si
 
l'on veut que les fermiers croient en la rentabilite de ces
 
investissements. La question des droits de jouissance des terres
 
se pose dans les quatre pays visites.
 

Droits de gestion des xessources. Investir les villageois
 
d'une autorite de gestion des ressources locales, est un procede
 
qui est dej& en cours dans bien des regions, et qu'on poursuit
 
souvent dans le cadre d'un accord de projet specifique comme c'est
 
le cas & Guesselbodi. Dans ce projet, et dans le mouvement visant
 
l'amenagement du terroir villageois, les villageois sont encourages
 
& rechercher des possibilites productives decoulant de la gestion
 
du milieu, une fois qui'il d'tiendront l'autorite et les droits de
 
repartition leur permettant de profiter de ces possibilites. On
 
pourrait ajouter & ce procede des directions prdcises relatives aux
 
responsabilites de gestion et aux pratiques admissibles. Mais au
 
fond, ce procede resulte de- la constatation que la gestion de
 
l'environnement est un processus decentralise qui, dans tous les
 
cas, n'entre pas dans le champ de contr6le effectif des autorites
 
centrales; le manque d'autorite pour gerer de fagon responsable
 
les ressources naturelles n'ecarte pourtant pas la possibilite de
 
les degrader.
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Au moyen et au 
long terme, les prix des produits forestiers
et de la production agricole doivent refleter leurs vraies valeur

economiques. L'exploitation du bois de Ieu destine & 
la
consommation directe ou A la vente sur 
'es marches commerciaux (d
habitude dans les villes), represente une cause importante de la
diminiution des fordts. Etant donne que le bois est pris en tant
 que marchandise gratuite, les prix 
ne refletent pas le cofts de
remplacement, et l'epuisement incontr6le cette
de ressource
continue. 
Or, le bois de chauffage coupe par des villageois & leur
 propre usage n'est pas sujet aux imp6ts; cependant, le bois coupe
destine & 6tre revendu sur le marche est sujet aux prix de permis,
qui sont actuellement moins chers que les couts de la culture des
arbres. Le Senegal et le Mali on recemment augmente de fagon

importante cas prix de permis; le Niger prend en consideration une
augmentatior similaire. En effet, un hausse des prix de permis
sont eventuellement necessaires, afin de 
donner un essor A laproduction 
rurale de bois (qv serait exempt d'imp6ts) et de
promouvoi: aes amelioratiuns da.: 
L'efficacete de la consommation.

La possibilite d'effets defavorables sur les pauvres en milieu
urbain decoulant d'augmentations de prix (imp6ts) doit 6tre mise
 en balance avec les effets de l'epuisement continuel des fordts sur

les systemes de production ruraux. Depuis une decennie, les prix
urbains de vente au d6tail du bois sont en forte hausse (la ot ces

prix ne sont pas contr6l6s officiellement) du fait de la rarete de
cette marchandise. 
 La questioi & long terme consiste, donc, &
savoir si les prix 01i bois augmenteront 
dans le cadre d'une
 structure d'encouragements soutenable visant la conservation des
 ressources, ou bien si cette hausse des prix sera le resultat d'une
 
penurie croissante de bois.
 

Questions relevant de la programmation de 1'AID
 

La possibilite ot se 
trouve I'USAID d'etablir un contrat &
long terme avec les populations du Sahel est soumise & des
restrictions de nature institutionnelle et budgetaire. Nous
soulevons ci-dessous les questions dans 
ce domaine exigeant une
etude plus approfondie, puisqu'elles influent les
sur avis

orientant la strategie que P'AID devra poursuivre.
 

Prot~ger les investissements de l'AID 
signi fie qu'on s'assure
 cque chaque mission de 'AID dispose chez son propre personnel
d'assez d'expertise pour pourvoir contr6ler les activites en

matiere de ressources naturelles, collaborer avec 
les organismes

interesses du pays-6te et des bailleurs de fonds et identifier les
investissements prioritaires. 
Dans le cas ot les engagments pris
par P'AID depasseraient par leur portee sa participation dans les
projets individuels, la continuite institutionnnelle aux echelons

des missions et des sous-regions deveiendra plus importante. 
Dans
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les missions et au siege de l'AID & Washington, on elabore deja des
 
indices de contr6le des progr~s realises dans le domaine de la
 
gestion des ressources naturelles. De tels indices peuvent
 
constituter un outil de gestion particulierement precieux que
 
rendrait plus efficace le contr6le des actions A long terme, ainsi
 
que celles menees par plusieurs bailleurs de fonds, qui depassent
 
les cycles usuels de programmation. Des seances officielles,
 
consacrees & la formation et & l'echange de vues au benefice du 
personnel de mission charge des ressources naturelles, faciliteront
 
la communication reciproque d'informations et d'expertise entre
 
pays.
 

Limiter les nouvelles charges en matibre de gestion que
 
doiven~t assumer les missions est un objectif qui sera plus facile
 
& atteindre l oii la gestion des ressources s'integre dans les 
portefeuilles existants. Les deux themes principaux en matiere de
 
gestion des ressources, a savoir une productivite agricole
 
amelioree et la promotion des entreprises rurales et de la
 
generation de revenus s'harmonisent bien avec les programmes en
 
cours de 1'AID.
 

Le maintien de connaissances sp6ciales ad6quates pour 
contr6ler la gestion des ressources sera plus facile si 1'AID 
affeccte ses ressources limitees & un ou plusieurs domaines 
d'importance durable. Une approche visant de multiples themes 
augmente les chances que les objectifs de projets individuels
 
dominent les programmes. A notre avis, les interdts des
 
gouvernements nationaux seront mieux avances, si chaque bailleur
 
de fonds s'engage & partager la responsabilite de deployer une
 
strategie A lon terme, dans un ou plusieurs domaines precis.
 

Le processus de conception et d'evaluation de projets
 
auront un effet important dans la definition du r6le de 1'AID dans
 
ce secteur. Les longs delais necessaires pour parvenir au succes,
 
ainsi que les changements non-evidents qui se produisent avant que
 
le succes ne se manifeste, rendent necesssaires des approches 
d'evaluation affirmatives qui reconnaissent que les objectifs 
originaux du projet risquent de devenir surannes. En plus de la 
mise & execution de plans qu'on aura deja elabores, la mise en 
oeuvre rdussie d'une strategie exige l'identification de nouvelles 
posibilites ainsi que le suivi de celles-ci, au fur et & mesure 
qu'elles se presentent. Il s'agit ici d'une question qui est 
difficile & resoudre, etant donne le risque de protrqer de mauvais 
projets sous le pretexte de la necessite d'un engagement d long 
terme. Les evaluations intermediares qui declenchent un processus 
cooperatif de "rectification en cours" calibre par les objectifs 
strategiques et au moyen d'outils tels que les indices de contr6le, 
peuvent servir d reorienter avec succes un projet, comme en 
temoigne l'evaluation intermediaire du projet PUSF, executee par 
le Bureau africain en 1984 
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Recommandations soumises a 1'AID
 

Priorit~s
 

Priorit6 no. 
1: Faire diffuser les technologies existantes
 

Recommandation globale: 
 En tant que priorite la plus

pressante & tous niveaux de financement, mettre l'accent sur

le deploiement des technologies existantes, dont les impacts
positifs et interessants du point de vue financier dans les
 
fermes et les villages sont bien ddmontres, et qui aident &
 
satisfaire aux criteres necessaires d'uns systeme soutenable.
 

On a constate que les technologies et les strategies deploydes
porduisaient des impacts importants et durables sur la productivite

des fermes et des villages en matiere de nourriture, de fourrage,

de bois et d'autres produits. Ii semble que l'acceptation de la
part des fermiers depend autant de la reduction des risques que de

la potententialit6 d'augmentation des rendements. 
 Les occasions
d'obtenir des 
revenus en espces qui en m6me temps reduisent les
risques economiques peuvent constituer une motivation puissante.
 

Priorit6 no. 2: Augmenter les potentialitds Productives
 

Recommandation: Aux niveaux de financement moyen et eleve,
soutenir les recherches visant & reduire les risques et A augmenter

l'efficacete des technologies et du plasma germinatif & rendements
 
accrus. Prevoir l'introduction des resultats de ces recherches l&
oU on a adopte avec succes des methodes actuellement disponibles

pour ameliorer la gestion des ressources naturelles.
 

D'apres les donnees recueillies, il faut agumenter les
potentialites des fermes au 
moyen de technologies et de plasma
germinatif & rendements accrus; cependant, on a constatd que le 
taux d'acceptation des TPGRA etait bas dans les zones de cultures
de mil et de sorgo oii les risques dus & la s~cheresse etaient

eleves et/ou qu'il y avait une degradation marquee des ressources

naturelles. 
 Ces mdmes donndes, receuillies sur le terrain,

suggerent que l'efficacitd des TPGRA sera augmentde 
quand les

methodes existantes de conservation des sols et des 
eaux et
d'augmentation de la fertilite auront ete mises en 
oeuvre. Des
recherches valables dans ce domaine sont dej& 
en cours, notemment
 
& I'ISTRA (Senegal). 
 Des fermiers habitant des zones cotonnieres
 ont applique economiquement des engrais mineraux 1& oa des cultures
de vente font partie integrante de la rotation des cultures.
 

132
 



6 PRIORITES
 

Objectifs de la production soutenue
 

D'apres notre evaluation et les donnees de recherche, nous
 
considerons les objectifs de production pour les zones visitees
 
comme etant necessaires et rdalisables. Les petits fermiers sont
 
bien en etat de soutenir les niveaux de production proposes,

lesquels pourraient 6tre atteints dans les 10 & 15 ans suivant le
 
commencement des interventions appropries.
 

A. Zone sahelo-soudanienne 
(450-750 mm): Option A financement
 
reduit
 

Rdcoltes de mil et de sorgho
 

En augmentant les densites des arbres plantes aux champs, en
 
limitant l'erosion at en ameliorant l'emploi du fumier, on
 
s'attendrait aux recoltes suivantes (variant selon l'dtat original

des ressources naturelles):
 

- doublement des recoltes moyennes sans ou avec applications

periodiques minimes d'engrais mindraux;
 

- Pr°obabilites considerablement reduites de perte des recoltes pour
 
cause de secheresse; et
 

- reduction considerable de la periode de jachere necessaire.
 

Produits forestiers et horitcoles
 

L'elaboration et l'exdcution de plans de gestion des terres
 
boisees villageoises, ainsi que le soutien de micro-entreprises
agricoles conduiront A une augmentation des quantites de bois 
destine & la production de perches et de combustibles, et des 
quantites d'autres produits tels que les gommes, 
le miel, les
 
medicaments, etc.
 

Capacitd perranente de support de bdtail
 

Des provisions augmentees de fourrage de saison seche, 
obtenues a partir de pcturages additionnels et de la gestion 
amelioree des reserves forestieres, peuvent doubler la capacite 
permanente de support des terres, et augmenter simutanement et la 
quantite et la qualite du 
fumier destine & la fertilisation du 
sol. 
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B. Zone sah4lo-soudanienne: Options de financement moyen

et dlevd
 

Quoiqu'on dispose 
de donnees moins nombreuses documentant
les impacts soutenables sur la production agricole produits par
des investissements 
 plus intensifs, un niveau dleve de
financement devrait 
amener 
une augmentation des potentialites
productives des enterprises agricoles, ainsi qu'un taux accru de
deploiement d'interventions appropriees. 
 L'action prioritaire de
cette option d'apport de fonds reste celle de redonner au 
sol sa

capacite productive.
 

R( .oltes de cdrdales
 

On pourra doubler les recoltes, et m~me plus. Les
previsions probables 
en 
ce qui concerne une reduction des pertes
de recoltes et des periodes de jach&re necessaires seraient & peu
pr~s identiques a celles selon
faites l'option de financement
reduit. Mais taux mise
le de 
 en oeuvre de technologies

depasserait celui de l'option reduite.
 

Gestion foresti&re
 

Les produits seraient m~mes ceux
les que donnes dans le
cadre de l'option reduite; mais 
ll deviendrait possible de creer
davantage de modeles et de former plus de personnel 
en matiere de
techniques de planification de l'utilisation des for~ts 
(PUSF) et
de gestion de projets, ce qui conduirait & des taux de
 
vulgarisation accrus.
 

Capacitd de support
 

L'objectif reste identique & celui de 
l'option reduite:
doublement de la capacite 
de support dans zones
les affectees.
Cependant, des objectifs plus hauts seraient 
proposes pour les

populations affectees.
 

C. Zones soudano-guindennes (plus de 750 mm): Option de
 
financement rdduit
 

Comme il 
a etd remarque pendant notre evaluation et d'apres
les donnees de 
recherche comparant cette zone a la zone sahelosoudanienne, la zone soudano-guineenne se caracterise 
par une

frequence accrue de cultures de rente, un couvert vdgdtal plus

etendu, et davantage de risques d'erosion et de lessivage.
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Rendement des cultures
 

On fait toujours dans cette zone la collecte de donnees
 
portant sur les potentialites de rendement sous une gamme de
 
reqimes de qestion; cependant, les rotations convenables de
 
cultures de rente et de cultures vivrieres de base, l'application
 
restreinte d'engrais mineraux, la plantation repandue de semences
 
ameliorees, la mise sur pied de systemes agroforestiers, l'emploi
 
ameliore de fumier et des pratiques ameliorees de traction
 
animale devraient permettrc d'atteindre les objectifs suivants:
 

- augmentations importantes de toutes les recoltes;
 

- reduction importante ou elimination des periodes de jachere 
necessaires; et 

- reduction importante des pertes de recoltes dues A la 

secheresse. 

Gestion forestiie
 

La misc en val-.ur amelioree des fordts existantes donnera
 
lieu & des augmentations soutenues de bois, de fourrage et
 
d'autres produits.
 

Capacitd de support
 

Ii a ete remarque que, au debut et A la fin de la saison des
 
pluies, on se servait de la traction animale pour faire le
 
labourage. Ce deuxieme labourage semblait produire un impact Sur
 
la quantit6 d'humidite qui reste dans le sol d'une saison sur
 
l'autre. De plus, des fosses & compost amdliorees fournissaient
 
aux entreprises agricoles des quantit:;s importantes de fumier.
 
On pourrait donc s'attendre & ce que lemploi et de la traction
 
animale et des fosses & compost s'accroisserit.
 

D. Zones soudano-guineennes (plus de 750 mm): Options
 

moyenne et haute d'apport de fonds
 

Fertilit6 du sol
 

Des interventions additionnelles devraient comporter la
 
recherche et des services de vulgarisation portant sur la mise en
 
culture en allees en vue de la fertilisation du sol et de la
 
provision de fourrage.
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Mise en valeur des terres boisdes
 

Etant donne les potentialites accrues croissance
de des
arbres, la en
mise valeur 
des fordts pourrait comporter des
plantations d'enrichissement d'arbres ayant une valeur elevee.
 

Capacitd de support
 

Il faudrait affecter des 
investissements additionnels 
dans
la recherche sur les 
 cultures de legumineuses servant

fourrage, et dans la diffusion de ces cultures. 

de
 

Recommandations faites par catdgorie d'intervention
 

Chacune des recommandations proposees ci-apres est basee sur
l'hypothese implicite que des 
mesures specifiques seront
realisees conformement aux principes de 
viabilitd financiere et
aux encouragements traites dans 
les sections precedentes de ce
 
rapport.
 

Interventions biophysiques
 

Amdlioration de la fer.i.litd du sol
 

Recommandation. 
Aux niveaux les plus bas d'apport de fonds,
affecter les ressources disponsibles au soutien de la
regeneration des arbres poussant 
aux champs et A l'utilisation
rationnelle du fumier. Aux 
niveaux plus hauts, soutenir les
recherches sur les engrais mineraux et 
sur l'amelioration de la
faculte d'adaptation amelioree de rhizobium.
 

Les systemes les plus productifs que nous avons etudids
pendant l'evaluation possedaient moins
au une capacite minimum
 pour effectuer le traitement cyclique de substances nutritives a
 
la touche supdrieure du sol, ainsi que pour faire bon usage des
 
substances nutritives ajoutees au systeme.
 

Conservation du sol et de l'eau
 

Recommandation. 
 Elargir le champ des actions qui reduisent
I'erosion 
d sols et qui augmentent la capacitd du sol pour
retenir les eaux disponibles. 
 A tous niveaux d'apport de fonds,

soutenir la diffusion des mesures suivantes:
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- banquettes en courbe de niveau construites dans des entreprises
 
agricoles;
 

- microbassins;
 

- utilisation rationnelle des 
 restes de brousailles et de
 
recoltes;
 

- Barrages de contr6le de ravines
 

- Haies vives.
 

Au niveaux plus eleves, appuyer l'utilisation augmentee de
 
barrages d'arrdt.
 

Dans les quatre pays visites, nous avons remarque des
 
systemes ameliores qui limitaient les mouvements de sol et d'eau,
 
et qui incorporaient des capacites relativement elevees de
 
retenue de l'eau destinee & l'entretien des plantes.
 

Maintien de la couverture vdgdtale
 

Recommandation. 
 A tous les niveaux d'apport de fonds,
 
soutenir la mise 
en place et l'entretien d'une couverture
 
permanente constituee de plantes vivaces ligneuses sur une partie
 
importante des 
terres agricoles ou villageoises. Des niveaux
 
plus eleves permettraient 
un nombre accru de modeles et une
 
diffusion plus rapide.
 

On a remarque que les systemes 
soutenables incorporaient
 
d'habitude une couverture 
faite de plantes vivaces ligneuses qui

operaient le traitement cyclique de substances 
 nutritives,
 
contribuaient 
des matieres organiques, reduisaient les pertes

dues & !'erosion et & l'evaporation et fournissaient pendant
 
toute l'annee des approvisionnements en fourrage, bois et autres
 
produits.
 

Institutionnel
 

Formation et developpement humain
 

Recommandation. 
 Aux niveaux de financement les plus bas,
 
augmenter la capacite des personnels des secteurs public et prive
 
pour gerer les sols 
et la vegetation; encourager l'etablissement
 
de liens entre les secteurs de lagriculture, de l'elevage et de
 
la foresterie. 
 Aux niveaux plus eleves, soutenir la formation
 
avancee des personnels qui seraient, par la suite, en etat de
 
fixer les priorites et d'elaborer des plans de gestion des
 
ressources naturelles 
nationales, regionales et sous-regionales.
 
Ii 
faudrait prater du soutien aux activites suivantes:
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- Transformer les cadres d'agents policiers en agents de
 
vulgarisation.
 

- Former des agents dans les techniques suivantes:
 

- Mise en valeur des haies vives
 
- Construction de foyers ameliores
 
- Gestion des brise-vent
 
- Amenagement des peuplements naturels
 
- Gestion et recolte de l'eau
 

- Affectation d'intermddiaires locaux
 

- Developper les competences de gestion de 
 projets et de
 
personnel
 

- Developper des competences en comptabilite et en contr6le de
 
comptes, y compris la gestion de credit
 

- Soutenir le developpement de competences necessaires aux micro
entreprises.
 

- Organiser visites formatione de 
 que des fermiers et des
agents 
locaux rendraient & des "sites-inodeles" dans le Sahel
(Guesselbodi et 
 la V-llee de la Maggia sont deux sites
 
possibles).
 

Le succes de beaucoup d'interventions 6tait attribuable &des modifications 
apportees aux personnels et aux institutions
dans les secteurs tant prives que Ces
public.s. modifications

etaient d'habitude introduites sous 
forme d'une gestion plus
efficace des ressources existantes dans les villages 
et les
fermes. Cette tendance merite 
d'etre soutenue; cependant, la
formation supplementaire s'averera n~cessaire pour developper la
capacite pour 
fixer les priorites nationales en matiere de
gestion des ressources naturelles, et pour ddvelopper les
technologies 
et les strategies conduiEant A une productivite 
augmentee.
 

Collaboration entre secteurs
 

Recommandation. 
Faire usage de portefeuilles diversifies de
'AID, l ohU cela s'avere approprie, afin d'encourager la
collaboration en mati4re de des
gestion ressources naturelles

parmi les services d'agriculture, 
d'eLevage et de foresterie,
avec 
 lesquels les missions AID dan; la 
 region travaillent
 
normalement en cooperation.
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C'est dans les secteurs de l'agriculture et de l'elevage que

s'ouvrent les possibilites les plus grandes de realiser des
 
augmentations de rendement soutenables dues a la gestion

amelioree des ressources naturelles. Ce sont pourtant les
 
services forestiers qui tendent & souligner davantage la
 
protection des ressources en tant que mesure prioritaire. Des 
relations cooperatives plus etroites entre les services concernes 
serviront le plus efficacement & effectuer l'integration de la 
conservation des sols et des eaux, ainsi que l'amelioration de la 
fertilite du sol, dans les objectifs & long terme visant la 
production dans les secteurs agriculture et elevage. L'AID est
 
en une position avantageuse de promouvoir une telle
 
collaboration.
 

Orientation des ressources vers les objectifs stratdgiques
 

Recommandation. Promouvoir des accords conclus entre les 
pays-h6tes et des organismes donateurs et concernant des 
objectifs strategiques & atteindre sur une periode de 20 & 
30 ans. Soutenir la creation d'un processus de coordination
 
plus structure, afin de contr6ler les progres realises et de
 
repartir les ressources peu abondantes dont disposent les
 
gouvernements et les organismes donateurs. Deployer des
 
efforts productifs sur les bases de succes dej& realisds, y

compris le soutien de fermiers-entrepreneurs et
 
d'innovateurs ruraux.
 

Etant donne les budgets en voie de diminution et des
 
demandes croissantes, une strategie & long terme de gestion des
 
ressources aura les meilleurs chances de succes si elle vise les
 
domaines de plus haute priorite. La plupart des organismes

donate.rs auxquels nous parlions ne se rendent compte & present
 
que de fagon superficielle des activites en cours sur le terrain
 
appuyees par d'autres organismes de ce genre. Ii existe une
 
repetition importante d'actions, notamment dans les projets

pilotes, la recherche d'accompagnement et le soutien apporte au
 
developpement institutionnel, cependant que d'autres activites
 
prioritaires restent sans financement. Par ailleurs, les legons

prec:Leuses qu'on tire de son experience sur le terrain dans le
 
cadre des projets mis sur pied par un organisme donateur, ne sont
 
pas souvent mises & la disposition d'autres donateurs. Parfois,
 
les consequences des declarations de politique faites par

plusieurs donateurs ne s'harmonisent pas les unes avec les
 
autres, reduisant ainsi les possibilites du succ~s. Plusieurs
 
donateurs, y compris la Banque Mondiale et des representants de
 
1'AID, ont fait mention du manque de procedes officiels de
 
coordination et d'echanges d'informations. En effet, de fortes
 
accumulations d'informations et de donnees, y compris les banques
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de 
donnees des Syst~mes d'Information Geographiques, ne se
partagent 
que par l'intermediaire 
de projets ou d'individus
isoles. M~me 
au sein de 'AID, il 
y a peu de mecanismes et de
fonds affectes regionalement permettant des echanges
d'informations entre pays et projets.
 

Modifications de politiques
 

Jouissance des ressources
 

Recommandation. 
 Donner la hriorite & la cooperation avec
les gouvernements des pays-h6tes et avec d'autres donateurs,
en vue d'identifier et de mettre en 
oeuvre les politiques
de jouissance des terres et des arbres qui mettent en place
des systemes 
de jouissance plus comprehensibles et plus

sfirs.
 

On a constate que les politiques de jouissance des terres et
des arbres constituent 
une variable qui influe sur I'acceptation
de la part des fermiers des pratiques de gestion des 
ressources
naturelles & faire leurs
dans fermes 
(Gestion des Ressources
Naturelles). A l'exception d'un seul cas 
(PSUF/Niger), le climat
de politique favorable ne resultait 
pas de la legislation
nationale; bien au 
 contraire, il decoulait 
des conditions
locales. 
 Il existe une forte accumulation de preuves indiquant
que les politiques de jouissance favorables 
qu'on elabore en
reponse aux conditions locales en de
voie transformation,
produisent 
un impact positif sur la productivite; par ailleurs,
elles peuvent servir de modeles 
partout dans la 
zone agro
ecologique.
 

Encouragements fiscaux
 

Recommandation. 
Soutenir les politiques dej& 
en cours
visant A rehausser les prix des permis d'abattage dans
les for~ts naturelles, de maniere A refleter les coQts
& long terme de remplacement des approvisionnements en
bois en voie de decroissance. Travailler en cooperation
etroite avec les gouvernements-h6tes et d'autres donateurs,
et notamment avec la Banque Mondiale, en vue de fixer
les niveaux appropries et les ddlais de mise en oeuvre des
taux modifies. 
En vue d'augmenter les encouragements visant
 

140
 



6 PRIORITES
 

la mise sur pied de systemes d'exploitation des rendements
 
soutenus, chercher & mettre en place une structure de
 
taxation differentielle qui fasse exemption du bois recolte
 
& partir des systemes sous gestion (par exemple,

Guesselbodi), toutes en augmentant les taxes imposees au
 
bois recolte hors des zones sous gestion.
 

Au Senegal et au Niger, les prix de permis ont augmente

brusquement au cours des annees recentes. Au Niger, on prevoit
 
une augmentation de 900% des prix de bois de feu, afin de
 
diminuer la demande du bois dans 
les centres urbains. Par
 
contre, notre evaluation a revdl que la demande de combustibles
 
a, en realite, fait promouvoir une mise en valeur plus

rationnelle des fordts dans le cadre du Projet de Planification
 
et Utilisation des Sols et For~ts au Niger, en encourageant des
 
villages aux alentours de Niamey a produire du bois destine a la
 
vente sur les marches urbains. Donc, la vitesse a laquelle de
 
telles augmentations considerables d'imp6ts sont mises en oeuvre
 
devrait se moderer, afin de s'assurer que cet encouragement ne
 
soit pas sape.
 

Economique et Financier
 

Financement de la gestion des ressources naturelles
 

Recommandation. Encourager la creation de fonds de
 
roulement geres sur les plans villageois et local, en vue de
 
fournir du credit aux petits fermiers acceptant d'entreprendre la
 
gestion amelioree des ressources. Le partage des risques par le
 
secteur public entrainerait la demande de remboursements prelev~s
 
sur les recoltes augmentees pr~vues sur une periode de cinq & dix
 
ans.
 

"Encouragements contingents"
 

Recommandation. Proposer des versements en especes ou
 
autres encouragements, conformement & un ou A plusieurs

mecanismes etudies dans l'evaluation, afin de mettre en oeuvre
 
des mesures specifiques visant l'augmentation de la fertilite du
 
sol. Faire en sorte que ces encouragements dependent de la
 
realisation d'une 
 serie d'actions en matiere de ressources 
naturelles. Mettre A l'essai et mettre au point de tels systemes
d'encouragements dans les zones de demonstration, en vue d'une 
application plus repandue & l'avenir.
 

Nous avons constate que les restes de plantes vivaces
 
ligneuses et des animaux etaient les deux sources principales de
 
substances nutritives pour les plantes dans la couche superieure,
 
sources qui, etant donne leurs coots periodiques bas,

continueront de fournir la plupart de ces substances dans un
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avenir previsible. Mais 
la pression demographique qui va 
en
intensifiant 
a rendu plus difficile l'entretien de cette
couverture de plantes vivaces 
ligneuses; par ailleurs, les
approvisionnements 
en fumier animal dependent dans une large
mesure de cette couverture. Aussi, 
bien qu'on remarque des
bouquets denses 
d'arbres mirs dans le champs, existe-t-il tres
 peu de regdndration naturelle et de 
capacite de support des

animaux en voie de d6croissance.
 

Or, plusieurs 
projets avaient elabore des strategies
d'encouragements visant la plantation d'arbres aux champs, et
notamment d'Acacia albida dans les zones de cultures de sorgho et
de mil. L'un d'entre eux utilisait des paiements nominaux 
en
 especes verses aux fermiers qui protegeaient de jeunes arbres.

Des analyses economiques indiquent cette est
que approche

valable. Nous avons elabore outre
en une approche liant les
fonctions de soin d'arbres plantes 
aux champs & l'assistance en
matiere d'utilisation d'engrais & base de phosphore (P). 
 Selon
cette approche, on fournirait une ou deux applications d'engrais
& base de phosphore aux fermiers qui maintiennent une densite

minimum de jeunes arbres. 
Les engrais de ce type, qui 
sont
relativement immobiles, risquent produire
de des effets
residuaires sur les r~colItes pour une periode d'entre huit et dix
 ans, pourvu qu'ils soier, - bien appliques. Les restes des arbres
 aux 
champs auraient ainsi suffisamment de temps pour produire un
impact important et croissant sur les recoltes. 
 Dans ce
contexte, il serait souhaitable de recueillir 
d'informations

supplementaires sur les coits et la possibilite de realisation de
 
cette mesure.
 

Prioritds de la recherche
 

Conformement aux directrices
lignes generales specifiees
dans ce chapitre, parmi les priorites de la recherche
figureraient la recherche sur fertilite sol au
la du inoyen de
syst~mes agro-forestiers ameliores 
et sur l'emploi rationnel de
fumier; sur les technologies amdliordes de conservation des sols
et des eaux; et sur la conservation amelioree 
de la veg6tation

naturelle.
 

Les potentialites de recherche 
sont identifiees en fonction

des possibilites coninues en de
matiere productivite

(production/delais/intrants), ainsi 
qu'en fonction des elements
qu'on considere comme etant necessaires pour remplir les ojectifs

strategiques. 
 Nous traitons de chaque possibilite de recherche,
 
en soulignant les questions principales qu'il reste A poser.
 

Recherche sur la fertilite du sol
 

On fait des recherches sur la fertilite du sol depuis plus
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de quarante ans 
dans la region -.hdlienne, notamment au Senegal.

Leo recherches menees par les passe ont donne lieu aux
 
conclusions suivantes:
 

- Les systemes agr"-."sylvo-pastoraux dans le Sahel produisent de 
fa;on soutenue des recoltes de sorgho ou de mil atteignant en 
moyenne 950 kg/ha (+/- 200 kg/ha), avec des periodes de jachere
tres courtes. Cependnt, la pression demographique est en train
de les faire se desagreger. Quels sont les obstacles de nature
biophysique, socio-economique, politiq.e et institutionnelle 
entravant le redressement de ces systemes? 

- On a constate que les systemes mentionnes ci-dessus
 
supportaient une densite demographique d'entre 50 et 60 personnes
 
par kin2 ; mais ces densites sont & present environ deux tois plus
grandes. Commrent pourrait--on se servir economiquement d'engrais

mineraux, afin de completer les tentatives de la gestior agro
forestiere et l'emploi de fumier, afin les
d'augmenter

potentialites productives de ces systemes? Dans quelles

conditions convient-il d'appliquer des engrais mineraux avant de
 
restaurer les ressources naturelles? Quels sont les obstacles a
 
la rdalisation de ces potentiaiites?
 

- Quels sont les obstacles qui emp~chent de realiser des
 
benefices augmentes de la fixation d'azote par l'intermediaire de
 
microbes?
 

- L3s niveaux admissibles de fertilite du sol exigent qu'on
applique annuell2ment quatre tonnes de compost. Quelle laest 

production de compost qu'on pourrait prdvoir dans des fermes dans
Ies circonstances 
presentes, et coumment pourrait-on augmenter
 
cette production? Comment peut-on amdliorer la mise en valeur de
 
ce prcduit?
 

- La recherche sur ]a gestion agroforesti6re et la mise en valeur 
de fumier est basee, dans chaque cas, sur les types de sol et sur 
les zones agro-ecologiques en question, mais pas forcement sur 
les cultures. Et pourtant, des technologies ont ete appliquees 
avec succrs a toutes les cultures dans une m~me zone. Quelles
 
sont, donc, les technologies qu'on pourrait diffuser dans chaque
 
zone agro-ecologique?
 

- Dans la r6gion semi-aride, 1'ISRA semble 6tre l'organisme qui 
mene le plus de recherches sur l'agrosylviculture et sur le 
compost, telles qu'elles s'appliquent ti la fertilit6 du sol. 
r'ISRA a adopte une approche systemique de la recherche sur 
l'agrosy).viculture, qui semble faire face efficacement aux 
obstacles dE nature socio-economique. La recherche 
agroforestiere a ete inauguree au Senegal dans les annees 1960, 
et les ensemencements en allees en zones semi-arides ont ete 
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inaugur6s pros de Bambey 
il y a trois ans; ces deux actionsreunissaient 
les apports cooperatifs de plusieurs disciplines.

(Le rapport defiritif comportera un abrege des resultats des

recherches.) 
 On nous a fait savoir que I'ICRISAT se lancera 
cette annee dans la recherche agroforestiere A Niamey, et quel'ILLA 
a deja inaugure des essais d'ensemencements en allees en

utilisant des especes exotiques 
dans la zone sub-humide du

Senegal. De plus, les fermiers participant au projet USAID/Mali

OHV emploient des engrais 
mineraux pour completer un systeme

ameliord de mise en valeur de fumier.
 

- On mene depuis vingt ans des recherches et des acti.ons de
diffusion en matiere d'engrais mineraux dans 
la rdgion semi
aride. Jusqu'& ce jour, la diffusion des ces engrais est la plus
repandue dans les zones des cultures de rente (coton

arachides), 

et
 
tandis qu'on n'en fait qu'un usage restreint dans les


cultures de sorgho et de mil. 
 Des donnees de recherche provenant

du Burkina Faso indiquent que les engrais mineraux en combinaison
 
avec la pratique de banquettes reliees (en vue du captage des

eaux) a entraine une reduction des risques associes & ces
 
-engrais, ainsi qu'une efficacite augmentee.
 

Recommandation. Soutenir en tant qua priorite les
recherches sur l'agro-foresterie et 
la mise en valeur du fumier,

afin de trcuver les reponses aux questions posees ci-dessus.

Soutenir la recherche sur les engrais mineraux dans la mesure 
ou

elle complete les recherche sur l'agro-foresterie et la mise en
valeur du fumier, en etablissant la relation entre cette

recherche et celle portant stir la 
 conservation des eaux, y
compris des techniques telles que les diguettes reliees. Mener
 
ces recherches au moyen d'une approche systemique integree, comme

les m~ne h'ISRA. On devrait encourager la cooperation parmi les
secteurs agriculture, sylviculture et elevage, en creant des
 
equipes polyvalerites d'assistance technique, entre autres. 
Etant

donne que les resultats des recherches peuvent s'appliquer a de
grandes zones agro-ecologiques, 
les missions de h'AID devraient
 
se communiquer entre elles les resultats 
obtenus dans chaque
 
pays.
 

Conservation des sols et des eaux
 

Comme il a etd indique ci-dessus, figurent parmi 
 les
techniques de conservation des sols et des 
eaux efficaces, les

banquettes en 
courbe de niveau, les captages d'eau, les brise
vent et le labourage en arriere saison. 
 D'apr&s les observations
 
faites dans cette evaluation, les priorites de recherche
 
comprennent:
 

- Banquettes courbe de niveau.en Premierement, ces banquettes

ne se sont pas averees efficaces dans des sols sableux. La
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recherche sur la mise en valeur des haies vives appuierait donc
 
la conservation dans ces sols plus legers. Deuxiemement, on
 
s'est demande si le captage d'eau epuiserait ou non
 
l'approvisionnement en substances nutritives dans la couche
 
arable. Cette question devrait faire l'objet de recherches.
 

- Labourage en arriere-saison. Certains fermiers habitant 
la
 
zone sub-humide de la Troisieme Region du Mali labourent sur les
 
dechets des recoltes avant la derniere pluie. Ils croyaient que,
 
en adoptant cette pratique, des quantites augmentees d'eau
 
seraient retenues dans le sol jusqu'a la prochaine saison des
 
cultures, croyance qui etait soutenue par la recherche menee par

C. Charreau au Senegal. On devrait quantifier cette recherche,
 
car, si ces resultats sont verifies et qu'ils s'av~rent
 
economiquement realisables, 
ils meritent d'etre developpes et
 
diffuses.
 

- Brise-vent. A ce qu'on pretend, des recherches menees par

I'ISRA au Sendgal suggerent qu'il faudrait resoudre les questions

relevant de la politique en mati&re de la jouissance, avant qu'il
 
ne se produise un taux d'acceptation augmente de brise-vent.
 
C'est actuellement sur le plan Departemental qu'on apporte des
 
solutions aux questions soulevees par la jouissance des arbres
 
dans la Vallde de la Majjia. Il se peut qu'on en tire des legons

& appliquer partout dans les zones.
 

Gestion de la vegetation.
 

II y a une forte accumulation de preuves qui sugg~re qu'une

gestion amelioree de la vegetation existante en vue de la
 
production de bois 
et de fourrage serait plus efficace, des
 
points de vue economique et ecologique, que ne le serait
 
l'introduction d'especes nouvelles. 
 En effet, l'introduction
 
d'especes de hauts rendements dans un systeme dont la gestion est
 
mal assuree, a souvent produit des rdsultats mediocres. Par
 
contre, l'amenagement des peuplements naturels en vue la
de 

production de bois et de fourrage a realise 
 des progres

importants dans le cadre du Projet de Planification et

Utilisation des Sols et Fordts (PUSF) au Niger, et notamment en 
ce qui concerne l'estimation du volume de bois sur pied. Au 
Mali, on a egalement fait des progres dans l'estimation du volume 
de fourrage contenu dans la vegetation naturelle. 

Les conclusions des recherches faites sur la capacite de
 
support de la vegetation naturelle serait d'une extreme
 
importance pour l'elaboration de principes regissant la gestion

des ressources locales, tels que ceux servant de fondement aux
 
approches des terroirs villageois qu'on prevoit au Mali.
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CONCLUSIONS: LE DEVELOPPEMENT SOUTENABLE DANS LE SAHEL
 

Ce rapport est 
base sur des observations faite. sur
terrain d'actions individuelles reussies. Nous 
le
 

avons recueilli
des 
preuves abondantes qui supportent notre conclusion que, dans
presque tous les contextes ecologiques et economiques dans le
Sahel, on met en oeuvre 
des approches isolees susceptiblEs de
conduire & une productivite accrue &
et des conditions de
production plus stables 
au moyen de la gestion amdlioree des
ressources. 
 Il s'agit, cependant, au fond, de rehausser le bien6tre economique des populations habitant le Sahel, et non
simplement d'ameliorer l'etat ecologique lui-mdme. 
 En d'autres
termes, il s'agit de developpement. 
Ii serait errone de conclure
 que, d'apres la seule constatation que la gestion amdlioree des
ressources 
a cred des possibilites de developpement soutenu, 
on
pourra necessairement s'assurer de 
la solidite du developpement
futur en 
 mettant un accent beaucoup plus marque sur les
 ressources naturelles. C'est, de certains points de vue,
l'erreur relevant de la politique du developpement qu'on commet &
maintes reprises depuis trente ans.
 

En tant qu'equipe, nous entamons l'elaboration de programmes
d'action en pensant qu'il faut 
justifier dconomiquement l'accent
qu'on met sur les 
ressources naturelles. Partout dans 
notre
evaluation, 
nous avons constate que les 
benefices financiers
qu'obtiennent les petits cultivateurs aident beaucoup & susciter
leur participation. Les deux questions 
posees par les petits
cultivateurs--savoir "Quel profit 
est-ce que je en
peux tirer?"
et "En 
quoi est-ce comparable & d'autres possibilites dont je
pourrais profiter?"--doivent dtre reposees sur le plan macro
economique.
 

A la recherche de solutions economiques valables
 

Le chemin que, selon les previsions, devait suivre le
ddveloppement dans la 
periode post-independance 
ne s'est pas
ouvert pour les economies saheliennes. 
 Ii y a eu des rendements
decroissants et peu sdrs 
 resultant 'des cultures vente
de
destinees & l'exportation. Les termes d'echange de plus en 
plus
defavorables 
entre les cultures destinees & l'exportation et les
principales importations ont reduit davantage 
 les bendfices
decoulant de strategie
la des cultures de rente. Au lieu de
favoriser 
une augmentation d'exportations et une 
 economie
mondtisee en pleine expansion, 
les conditions economiques ont
donne lieu & un etat de dependance economique plus marquee, ainsi
qu'a une diminution de la securitd 
alihientaire, sur le plan
national et dans les fermes. Quant A l'autre 
"force motrice de
la croissance economique"--c'est-&-dire 
 une economie urbaine
stable et productive 
basee sur le traitement des denrees
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alimentaires, l'industrie legere et un commerce en expansion--,
 
elle a bafouille et cale. Malgre des salaires bas et des coats
 
d'investissements alternatifs encore plus bas, les coaits reels de
 
la fabrication ont ete eleves, au point d'etre non
concurrentiels: des salaires exorbitants des dirigeants et
 
personnel technique expatries, la productivitd relativement
 
basse, les coits d'entretien eleves et des approvisionnements en
 
matieres premieres peu sars, en combinaison avec des previsions
 
trop optimistes en ce qui concerne les avantages economiques
 
comparatifs de !a fabrication, font de ce secteur une saignee a
 
l'accroissement aussi bien qu'un facteur qui y concourt; et ce,
 
bien qu'une part disproportionnee des investissements publics ait
 
ete historiquement affectee au developpement et au maintien des
 
infrastructures basees dans les villes.
 

C'est precisement parce que ces previsions concernant le
 
developpement n'ont pas abouti, qu'on se preoccupe de nouveau de
 
l'environnement. Certes, aucune des conclusions presentees dans
 
ce rappport n'est nouvelle; en effet des publications qui datent
 
de trente ou de quarante ans presentent de bons arguments en
 
faveur de la protection du milieu avec plus d'eloquence que ne le
 
fait cette evaluation. Quoiqu'il en soit, il semble d&s &
 
present clair que les systemes de production ruraux, soutenus par

les petits cultivateurs, continueront de representer la pierre 
angulaire du developpement dans le Sahel, et qu'il sera 
impossible de soutenir cette production si les ressources 
naturelles continuent de se degrader. La justificaiton 
dconomique de la protection des ressources naturelles reside dans 
le fait que la degradation des ressources va en rendant 
irrdalisable la seule espdrance pour une dconomi stable future 
dans le Sahel: des systemes de production ruraux bases sur la 
gestion de l'agriculture, de l'elevage et des eaux. 

Quel niveau d'investissement est justifie pour proteger les
 
ressources naturelles de base? Bien des observateurs reflechis
 
ont tres justement exprime leur souci que, bien que la protection

des ressources soit prioritaire, les coats budgetaires publics
 
(assistance technique, formation, partage des coats, etc.) sont
 
tout simplement trop eleves pour permettre des interventions
 
autres que quelques projets isoles, dont les impacts macro
economiques seront forcement negligeables. Leur souci est
 
valable dans une certaine mesure; des donateurs et des
 
gouvernements ont regulierement mis sur pied des projets servant
 
de "demonstrations," projets qui, m6me s'ils s'averent reussis,
 
ne demontrent que ce que nous n'avons pas les moyens de
 
reproduire.
 

On a beaucoup ecrit en termes generaux afin de lgitimer
 
une mode populaire courante de pensee; par ailleurs, il est
 
facile de fausser des analyses economiques, afin que des
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conclusions basdes 
 sur la faculte du jugement paraissent
irrefutables. Par exempie, d'un certain point de vue,
nous pouvons tirer la conclusion suivante:
 

Le rythme de la degradation du milieu est 
inquietant. Il
s'accelere & mesure qu'augmentent les pressions exercees par les
6tre humains et les animaux. La pluviometrie moyenne va 
en
baissant. Les zones agricoles se trouvant au 
nord de l'ancienne
ligne isohyete de 700 mm sont en marge de la viabilite, m~me dans
les annees de pluies abondantes 
(du moins l& oi les pratiques
traditionnelles restent en vigueur). 
 Etant donne les recoltes en
voie de decroissance et les populations croissantes, les deficits
almentaires 
dans les zones plus arides sont de plus en plus
structurels, et nor 
 pas le resultat d'une pluviometrie
exceptionnellement bas %;e. 
 Les codts budgetaires publics & long
terme d'une reponse 
atix deficits alimentaires structurels sont
extremement eleves (exp:,ditions urgentes de denrees alimentaires,
urbanisation rapide, sous-emploi, etc.). 
 Si les systemes de
production ruraux 
continuent de se desagreger, il n'y aura
pratiquement rien d'autre pour 
combler les lacunes dans
economies saheliennes. Donc, le benefice rapporte des
les
 

investissements 
dans les ressources naturelles
potentiellement enorme; est
 
un haut niveau d'investissement dans 
ce
secteur est non seulement justifie, mais aussi necessaire.
 

Ce raisonnement, qui est logique des 
autres points de vue,
ne prend pas en compte 
la dynamique de l'economie rurale. Le
premier chapitre de ce rapport traite 
d'un "contexte en voie
d'evolution rapide.,, 
 Tout au long de notre evaluation, nous
constations que le besoin d'innover pour faire face A de nouveaux
obstacles et de nouvelles possibilites, constituait un motif plus
puissant chez les fermiers 
et les responsables charges de
gestion des ressources, que ne 
la
 

l'etaient des decisions visant la
protection du milieu. 
 Ii nous incombe, donc, de recapituler les
tendances sous-jacentes que nous avons pu degager:
 

- Les populations locales ne sont pas encouragees & gerer ou 
&
proteger les ressources 
dans l'absence de benefices decoulant de
ces actions. L& ofi des ressources tellas que le bois 
et des
produits forestiers sont mises 
en dispcnibilitd en tant que
marchandises gratuites, 
il est plus profitable, du point de
financier, aux individus vue
 
de les permettre de se degrader 
par
l'exploitation que d'affecter leurs 
propres ressources A leurprotection. 
M~me si des sommes importantes etaient affectees aux
projets de protection des ressources, la degradation des terroirs
communautaires continuerait en probabilite,
toute 
 jusqu'& ce
qu'elle se stabilise a des niveaux encore plus bas que 
ceux
existant actuellement, pourvu, bien entendu, que la stabilisation
 

soit encore possible.
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- La simple stabilisation de la productivite agricole exigera la
 
mise en oeuvre de mesures de gestion plus intensives sur des
 
parcelles specifiques de terres sous culture.
 

- Les prix relatifs & long terme des "facteurs de production"
(terres, main-d'oeuvre et capital) sont en voie de changement.

La densite demographique a augmente, et les rendements moyens par

hectare ont diminu6. Par consequent, !a production agricole par
 
personne est en voie de baisse depuis 1968. 
 Les benefices
 
resultant de la gestion intensive des terres sont, donc,

potentiellement plus grands qu'ils ne l'etaient par le passe.
 

Nous avons trouve tres peu de preuves indiquant que les
 
politiques publiques pouvaient declericher des changements

rdpandus dans les conduites des fermiers qui ne s'harmonisaient
 
pas avec ces notions de la protection de leurs propres inter~ts
 
personnels. Mais nous avons bien constate que, en calibrant les
 
encouragements offerts, fournissant des
en efforts de formation
 
et de soutien, et en repartissant les coats des risques, les
 
actions publiques peuvent soit accelerer, soit interrompre la
 
rapidite avec laquelle les changements positifs ont lieu.
 

Programmes d'action par pays
 

En se basant sur les faits, l'evaluation du Sahel englobant

quatre pays vise & jeter les bases de l'action. Nous mettons
 
l'accent sur les preuves telles qu'elles sont exposees dans les
 
6tudes de 
cas detaillees au Volume II. Les conclusions et les
 
recommandations presentees dans ce Rapport principal 
font emerger
 
une 
liste d'options repondant aux criteres multiples des actions
 
sur le terrain, qui sont valables du point de vue du
 
developpement. 
 On fait deja le prochain pas, qui consiste &
 
faire usage de ces conclusions dans 1'elaboration de programmes

d'actions specifiques pour chaque pays (Mali, Niger, Senegal et
 
La Gambie). Par definition, de tels programmes d'action 
ne
 
devraient pas servir de prescriptions generales pour les actions
 
& entreprendre dans n'importe quel cas. Bien au contraire, ils
 
ont pour objectif de delimiter les interventions que doit
 
entreprendre le secteur public, afin de tirer des
profit

possibilites specifiques dans chaque pays. Quoique differentes,
 
ces possibilites existent dans tout sous-secteur, comme il est
 
indique dans ce rapport.
 

Quels en sont les coits?
 

En repondant & cette question inevitable, nous devons faire
 
entrer en compte tous les elements dont nous avons deja traite:
 

- Dans le cadre des actions menees localement (par des fermiers, 
des eleveurs et des responsables des ressources locales), neon 
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saurait realiser un impact repandu qu'en tirant profit

d'encouragements & la gestion 
amelioree des ressources et au
rapport accru de revenus, et ce, selon des modalites que les
gouvernements ont 
 les moyens de soutenir et de reproduire.

Quoique les investissements initiaux dans les actions de
demonstration risquent d'etre les
cofiteux, approches entrainant

des charges rdcurrentes elevees ne figureront pas, par necessitY,

dans la sdrie des solutions proprosees.
 

- En ce qui concerne la diversi+ biologique et la conservation

de l'heritage ecologique commun, 
L-L faudrait reconnaitre que les
populations 
rurales vivant en marge de la subsistance ne leur
donnent pas la priorite. Ii faudra peut-dtre faire des

investissements publics importants 
 avant mme d'entamer des
actions 
 specifiques. Parmi les contributions les plus
importantes & faire en la matibre figure la solution de conflits
 
en zone tampon, ce qui permettrait aux populations locales de
 gagner leur vie en harmonie avec le mileu, et non 
pas en

contribuant A sa degradation. Il existe des exemples de casprecis laissant & croire que cette approche a bien marche (voir

le Volume IV portant sur la biodiversite). Nous n'avons constate
 aucun cas ofi un gouvernement donne reussissait & proteger le
milieu aux depens des populations locales, m6me s'il aurait voulu
 
le faire.
 

- Ii y a des actions qu'il vaut mieux ne pas entreprendre, parexemple des boisements situes dans 
les zones d'une pluviometrie

inferieure & 600 mm. Les populations rurales, qui sont engagees
dans une lutte 
pour leur propre survie, font implicitement des
choix d'actions de fagon A ne pas perdre du temps. Ii est donc

possible que les gouvernements affectent, sans bien y reflechir,

des millions 
de dollars et des ressources institutionnelles
 
precieuses & des solutions qu'ont rejete ceux qui etaient censes
 
en tirer avantage, sans que cela leur ait rien donne.
 

- La moderation en matiere de politique publique signifie la
promotion utile actionsdes faisables. 
 Seul un nombre limite
d'actions, parmi 
toutes celles mises en oeuvre depuis vingt ans,
repondent au critere affirmant qu'elles doivent s'averer valables

du point de vue technique, socio-economique et financier. Et
 
pourtant, il existe beaucoup de possibilites de decupler

niveaux courants d'apports 

les
 
de fonds provenant de toutes les
 sources, 
sans pour autant s' carter des criteres assez rigoureux


du succbs. Aussi est-il plus probable que l'avenir de la gestion
des ressources naturelles coincide avec les occasions futures du
developpement, 
qu'il ne l'est qu'il coincide avec des luttes
qu'on aurait dejA probablement perdues. 
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Le succes, que nous definissons comme produisant un impact

soutenu et croissant sur la protection de la production rurale de
 
base, sera toujours relatif. Les fonds qu'on y affecte ne feront
 
qu'un facteur parmi tous ceux qui determineront finalement le
 
degre de succ~s qu'on aura realise. Sans tenir compte des sommes
 
depensees ni du degre du succes atteint, les consequences

combinees de la secheresse, de la degradation des ressources et
 
du manque de debouches economiques, finiront par deplacer des
 
millions de personnes dans le Sahel dans les decennies & venir.
 
La quantite d'investissements qui pourra 6tre absorbee depasse

celle que n'importe quel donateur a lui seul serait en etat
 
d'affecter; elle depasse m~me ce que tous les donateurs et les
 
gouvernements-h6tes pourraient raisonnablement contribuer. 
 S'il
 
nous fallait estimer cette somme globale, nous dirions qu'elle

atteindrait son apogee & un niveau de plus de cent millions de
 
dollars par an au Mali, au Niger et au Senegal, et & une somme
 
legerement inferieure en La Gambie. Lletendue de la coordination
 
entre donateurs, ainsi que le degre d'integration de la gestion

des ressources naturelles dans d'autres programmes de
 
developpement rural, influeront, donc, de fagon cruciale sur les
 
chances du succes.
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Mali 

WATER CONSERVATION
 

Village Initiated Small Cement-Rock-.Earth DamThe village of Kaban initiated the construction of two water reteLtion dams. The water is used for 
human and animal consumption, washing clothes, and, to a minor degree, for gardening. 
the dams. 

The water table as viewed from open wells in the village has noticeably risen since the construction of 
The danis r.tam storm flows and reduce the chance of chaw-uel erosion down stream. Surface water 

is available for longer periods of time which attracts domesticated anhuals as well as wildlife. The increased
grazing around the dam could lead to reduced surface cover and increased erosion. The two dams directly affectapproximately 15 hectares. 

Background Information 

Mali. Kaban has received 
Kaban is located iii south central Mali, 15 km northwest of Banamba and 130 km northwest of Bamako,resource of 25,000-50,000 

an average of around 730 mm of rainfall.m3-km2/year. The area has a renewable groundwatervillage and livestock supplies. 
Water is generally unfavorable for crop irrigation but favorable furTube wells can yield 0-5-2.0 m3/h (TAMS, 1983).

Approximately 50% of the areadrained, silty soils (Aridic Haplustalfs). 
is flat to very gently sloping, silty plains with deep, moderately wellshrubs, predominantly Acacip seval and Zizhus nauriania. Approximately 20% of the area is composed ofsupport patchy vegetation with moderately 

These soils support a moderately dense cover of small trees and largegently sloping, shallow to moderately deep, well drained soils over iron stone (Aridic Cuirustalf).dense thickets These soilssoMbretumApproximately of large shrubs, notably P erocp.uaso. 15% of the area lucens andis composed of level to gently sloping alluvial plains with 
moderately fire textured, deep, well drained soils (Aridic Haplustalfs).cover of trees, notably Bombax LOtaum. Approximately 70% 

These soils support a moderately denseof the areacropping and has a land capability class of IVc. The remaining 30% of the area has low field cropping potential 

is suitable for non-irrigated field
with a land class of Vlsc (TAMS, ..983). 

cultivation with some 
Kaban's population is between 2,000 and 5,000. The land use for the area is predominantly rainfed, plain

denuded zones to regular zone pasture.with millet, sorghum, and peanuts being the predominant crops. 
Over 60% of the tand is cultivated continuouslyOther crops grown include cowpeas, bambara

peas, orchards, corn, foxglove, vegetable gardening, cotton, Jamaica sorrel, and tobacco. Cattle, sheep, and goats 
are the major livestock animals listed in the order of importance (TAMS, 1983). 
Description of Initiative 

The village coordinated and funded the construction of two small dams, one 100 meter long, across a 
small drainageway which provides surface
gardening. water for longer periods of rime
The dam has caused a noticeable increase in the water table as viewed from the wells. 

and is used for livestock andcould have been constructed with less expensive materials and could have been better designed with 
The dams
 

protected spillway. a larger
 

Catholic Mission Initiated Small Rock Danms
The Catholic Mission 
 initiated the construction of small flood retention dams in the villages 
Fakobougou and Dialacoro Ditoumou. Ihe dams increase water infiltration into the soil which allows increased

of 
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rice production at some sites while allowing rice cltivation on land previously used for sorghum cultivation at 

other sites. The brief impoundment of flood water allows women to wash clothes behind the dams after storms. 

The damsThe dams have caused a noticeable rise in the water table as viewed from the village wells. 

retain the flood water for a longer period of time, reducing peak flows down stream. This reduces the chance 

of erosion down stream and increases the period of storm flow which results greater aquifer recharge from the 

In areas were the storm water is held for louger periods of time, livestock as well as wildlifestream channel. 
are attracted to the area. Also fish have appeared in the semi-permanent pond that has formed behind one dam. 

The increased water availability has reduced some of the risks of agricultural production and allowed an 
more efficiently. The three dams that the Teamintensification of agriculture which utilizes human energy 

observed affect approximately 5 hectares. 

Background Information 

Fakobougon and Dialacoro Ditoumou are located 50 km south-southwest of Bamako in south cential 

Mali. The area has received an average yearly rainfall of around 1100 mm. The area has a renewable ground

water resource of 25,00-50,000 m3-km2/year. Water is generally unfavorable for crop irrigation but favorable 

for village and livestock supplies. Tube wells can yild 0.5-2.0 m3/h (TAMS, 1983). 

Approximately 50% of the area consists of almost flat to moderately steep, gravelly, moderately dezp, 

reddish soils over iron scone (Typic Cuirustults). These soils support a dense cover of medium trees, large 

shrubs, and perennial grasses, especially Isoberlinia doka and Androooong a anus. Approximately 20% of the 

area consists of gently sloping, well drained, gravelly, shallow soils over ironstone (Mollic Cuirorthents). These 
and large shrubs, such as Pterocarpus erinaceus andsoils support moderately dense patches of small trees 

Lanne microcara (TAMS, 1983). Butyrospermum parkii (karite) trees are dying in the area. 

Approximately 75% of the area is usable for field crops. Fifteen percent of the area has a land capability 
Local floodplain soilsclass of I/Ii, 10 percent with class Use, 50% with clas lIIse, and 20% with class VIIse. 

are called Falla with Ganga and Bele soils occurring on the uplands (TAMS, 1983). 

Fakobougou's population is less than 200 (17 extended families). The land use for the area is 
floodplainspredominantly rainfed agriculture on valley pediments with some natural submersion irrigation on 

Cultivation is dispersed with 11-30% of the area cleared for cultivation. Sorghum, millet, andand depressions. 

peanuts are the predominant crops. Other crops grown include corn, foxglove, rice, orchards, cotton, bambara
 

Cattle, sheep, and goats are die major livestockpeas, vegetable gardening, cowpeas, Jamaica sorrel, and tubers. 
animals listed in the order of importance (rAMS, 1983). 

Description of Initiative 

Fakobougou 

These porous flood retention dams, initiated by the Catholic Mission, cause larger areas to be flooded 
The increasedfor longer periods of time as occurred naturally before the general decrease in annual rainfall. 

flooding has allowed large areas of sorghum cultivation to revert back to the more productive rice cultivation. 

The increased flooding has also increased the amount of water infiltrating into the soil and recharging the local 
a 6 to 9 meteraquifer. The increased aquifer recharge has increased the water level in the village well from 

yearly variation to 5 to 6 meters variation. 

One of the three dams has collapsed due to poor design but their beneficial effects of these dams have 

captured the interest of the village and they are interested in rebuilding the broken dam and also building new 

ones. The broken dam was constructed in a gullied drainageway (five meters wide, two meters deep) that had 

existed since the villagers could remember. The dam caused floods from smaller storms to leave the incised 

channel and spread over the floodnlain. The increased flooding was frequent enough for the farmers to, once 

again, grow rice. The dam, which was not constructed with a clayey core, failed due to piping which under

mined the dam and caused its collapse. One of the functioning dams crossed the drainageway where it was not 

gullied. This four year old flood retention dam was 70 meters long, two meters wide and one to two meters high. 
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MaliIt was constructed with rock gabion and earth. The village provided the labor and hauled the rock using bicycles 
and carts. Sixty to seventy people worked for 17 days to construct the dam and the Catholic Mission supplied 
the wire for the gabion baskets.nonerosively flows back into the channel. 

The flood water flows around the ends of the dam which act as spillways andwith water. Some of the flood water is retained and charges the soil and aquifer
There are no villages immediately down streamproblematic sid,: effect of the existence of the dam is that Peul herders also water their cattle there during the 

so water rights are not an issue. However, onedry season. 
 This causes trampling damage to the crops and speeds up the depletion of the stored water.
Dialacoro Ditoumou! 

long, one 
The gabion dam in this village was also initiated by the Catholic Mission.meter high and one meter wide. It isapproximately 50 metersflat drainageway and impounds the flood water and result in it spreading over a wider area during the floods. 

The most popular result of the dam is the pond that is created during flooding which allows women 

This porous rock dam was constructed in the center of a relatively 
clothes. The dam also increases water infiltration into the soil which recharges the aquifer. As a result the level 

to wash 
is not 
of the water table in the village's well has noticeably risen since the constructijn of the dam. The flood water 

impounded long enough to allow for expanded rice production which was widely cultivated when the 
annual rainfall was higher. The farmers are very much interested in constructing small dams that will allow them 
to increase their rice production.
the top of the dam which 

The design of the dam is such that diu-ing larger flood the water flows over threatens to erode the soil at its base and will eventually result in the collapse andfailure of the dam. 
The villagers from Fakobougou and Dialacoro Ditoumou construci:ed the dams with technical assistance 

and wire for the gabion baskets provided by the Catholic Mission. The resulting rise in th ; water table and 
increased rice production has maintained the villages interests and provides them with incentive to constructmore dams :hould technical support be provided. 

Discussion of Initiative 
The villagers are very interested in constructing new dams and repairing the broken one but are 

prevented because they do not know how to design te!dams. The existing dams are not efficiently designed and 
reflects a general lack of technical skills available to small voluntary and noa-governmental organizations trying 
to help the people. Proper site selection and appropriate dam design will result in more efficient use of labor,materials, and greatly decrease the chance of failure. 
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Operation Haute Vallee Check Dams 

Background Information 

Location: The Third Region of Mali. 

savannah terrain cross-CUt with 
of the Location: Gently accented, forested

Major Characteristics 
are thin with a high sand a .d/or lateritiC gravel content. Receives some 

Most soilsseasonal watercourses.800-1000 mm rainfall annually. 

Several thousand hectares. 
Area Affected: familiar to villagers, haviag been 

already
In some places, check dams are 

Special Charactcrstirs: 
years ago. some naturalinitiated by the White Fathers 

piedmonts withonirrigation. Primarily rainfed agriculture
submersionTraditional Resource Use Pattern: 

of areas crossed by shallow water 

Nature of the Initiative: Systems of rock and earth dams in a number 

courses. 

Description of Initiative 

village of Fadjibougou, 60-70 people organized themselves for 17 

In th" 

Technical Measures Taken: 


days to build a 70 m long, two meter high dam in accordance with technical advice from project staff. Villagers 

hauled the rock and earth on carts and bicycles. Construction techniques are relatively simple and all materials 

(Operation Haute Vallee) project
-"itiative

The large AID-financed OHV 

social Organization of the 
as a point of departure for 

has begun developing these dams in response to local demand. Project staff, having adopted a more interactive 

extension after some eight years of experience, have sought to use dam development
the traditional town or age grade

Labor is deployed through
management activities.natural resources wokwsdretdb in whom villagers expressedother organizaton. Tetn a leader of the senior town dewxeor The work was directed by ascnb

work organization. . .btadtoa 

confidence.. 

Small dams Provide immediate benefits, but additional dams can be added 

conomic Incentive System: improved water levels in village wells (5-6 

meters, up from 6-9 meters), reduction in water lifting and hauling outlays; restor3tion of rice production; more 

harvests. 

tree production; improved animal access to water; increased fishas resources and energy permit. Farmers recognize multiple benefits: 

reliable fruit landholders, women, and leaders. 

Benefits are broadly distributed to upstream of dams'awareness 
Socioeconomic Data: 

proper maintenance. Demonstration has increased local 
Success with check

workers and technicians. 
long lasting with

aeiorcedmg wthe c-dibility of OHV extension toEffects are 
as rural feeder roads, encourages farmers experiment with

Effectivees, project benefits such
dams, along with other 

other project activities. 

contour bunds, composting, village woodlots and 

General Discussion of the Initiative- This case illustrates the importance of mixing short and long-term 

interventions, and project respottsi/Cness to local needs. 

benefits in technical 



Mali 
SOIL CONSERVATION 

DRSPR Initiated Diversion Bunds and Vegetative BandsDivision de Recherchesfarmers how to construct diversion bunds which reduce gully erosion in their fields. Also the project isextendi g, 

with limited success, the 

sur les Systems de Production Rurale (DRSPR) in Fonsdbougou has shownuse of vegetative bands along field bouhidaries in order to help reduce erosion.These...lrds enio ,-, r . o he re c erset ion g,These interventions help reduce soil erosion and help maintain soil fertility and productivity. 

vegetative 

Approximately 

bands, in addition 

20 affected 

to providing 

hectares 

pasture, 

were observed.

improve water infiltration into the soil and help 
Thewater. 

conserve 

Background Information 

averaged around 1150 mm 
Fons6bougou is located 40 km north west of Sikasso in southeastern Mali.renewable groundwater per year but more The rainfall in this area hasresource recently the area has received around 700 rm.of 50,000100000 m3-km2/yearirrigation for units larger than 10 hectares and moderately favorable for units less 10 hectares using hand-dug 

The area has awells. The Possibility for using tube wells for village and livestock supplies is favorable. 

Water is generally unfavorable for crop 
over 2.0 m3/h. Tube wells can yieldThe depth to groundwater from the surface is under 20 meters and mostly under 10 meters 

(TAMS, 1983).
Approximately 45% of the area is composed of flat to gently sloping, very gravelly, very shallow, well 

drained soils over ironstone (Mollic Cuirorthents). These soils support thinly scattered moderately dense patches 

of small trees and large shrubs, especially Pter s Priu . and 1n...e(Typic Cuirustults). cAL . Approximately 25% 

of the area is composed of almost flat to moderately steep, gravelly, moderately deep, reddish soils over ironstone 
These soils supportespecially Loberlinia doka and Andol 

a dense 

gaau. 


cover of medium trees, large shrubs and perennial grasses,Approximate
short rotation cultivation (TAMS 

y 15% of the area is composed of gently 

sloping, deep, moderately fine textured soils (Oxic Haplustults)1983).ironstone. A co pit. in the area 
These soils are generally under continuousexposed 80-100 oraThis silty cap is possibly a loess deposits cm silt loansurface overover an old laterizcd soil.Approximately 50% of the area has land adequate for field cropoing. There is approximately 15 percent 

land with a capability class of I/!;, 10% of clas,& Iw/Id, 25% of class [/U1se, and 45% of class VIlse (TAMS,
 
1983).
 

The land use for the area is predominantly rainfed agriculture on valley pediments with some natural submersion
 

irrigation on floodplains and depr~,sions. Cultivation is continuous with 31-60 percent of the area cleared for
 

The population of Fons~bougou is between 500-1000 and is predominantly of the Fanufu ethic group.cultivation. 
 Sorghum, millet, and corn are the predominant crops. 
 Other crops grown include peanuts, foxglove,
 
cowpeas, Bambara peas, tubers, cotton, Jamaica sorrel, rice, and orchards.Around 45% of the farmed area is cotton and 25% is sorghum. The fallow periods of crop land are 
to naturally low phosphate fertility of the soil and the decrease in rainfall has resulted in poor crop yields. 

decreasing and the soils are not completely recovered by the time it is put back into production. This in addition
Cotton yields of 1500 kg/ha have been achieved by following the fertilizer recommendations and applying 150 
kg/ha of "cotton complex" (7000 F CPA) and 50 kg/ha of urea. 

Caule, sheep, and goats are(TAMS, 1983). the major livestock animals and arePeul herders are not that common in the area. own animals. listed in the order of importanceThe farmers have enough labor to herd their 
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ersadtecooemhdsosovte...
Description of Initiative Extension methods are 

started in 1977 as a socio-economic farming systems project.
De project was 

nd then choose methods to solve them. 
problem of gully erosion in the fields. They divert

Rock deid idnf probleseu athe n ldentifyeto helpusedftomrtojectwthefartefocued on in the farmers fields that occur below the plateau.nu ceatexcess runoff from ther 

bems.
 

Even with this success, the farmers still noticed that runoff within their fields wascfusingter sing 


Divesion bunds within the field and along field boundaries were then constructed. Fifty meter spacings between
 
1-2 percent slopes. The farmers do not accept diversion bunds in their field at closer 

diversions were used on 


spacings. The diversions are laid out whn possible on a 0.4 percent grade. Therefore after the first rains,
The farmer dig some of the 30-50 

tall bunds before the rains but the ground is dry and it is very hard to dig. 
cm 

a crop, the farmer do most of their bund construction during this 

but before the ground is wet enough to plant
planted there is a large labor demand for cultivation and little bund 

After the crops are
abrro pherod 


te tAt gh the ground is easily dug.
narrow period o atteGrassed sripse are grown, usually at the boundaryo of the fields, these tend to be 2-3 meters wide. 
a ps alsoalso grown usal 

Gasedstrucion 
, 

The farmers do not accept wider strips. 

the fields since the 
Discussion of Initiative thei fieldasv most

banonsrus withinon so. 

soils and the resulting gully erosion in their fields is a perceived problem. 

The project has good participation in the constructing of diversion bunds above 

ruoff from the shallow plateau soS 
r froe shau 

nd can result in erosionaan inefficient layout
This results in 

However the farmers are not as eager to construct diversionsand vegetati 
is having similararea

constructed along field boundaries. 
The CMDT Erosion Control Project in the 

of them are ing diversion bunds.problems when 

problems with farmers not wanting the bunds to crowd their fields. 
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Mali 

REFORESTATION 

Natural Forest Management 
Operation Amenagement Reboisement De Sikasso (Swiss)Local tree species that are desired by the villagers living near the forest are planted and/or protected 

from weed competition in order to increase the production and value of the natural forest. Fire control measuresare also initiated and supported by the project. 
These interventions change the composition of the vegetativevalue. cover and produce biomass with a higher 

The vegetative cover at the site is relatively dense so that if there is increased protection of the soil fromerosion it will be minimal. Less than 100 hectares of the national forest have been treated. 
Background Information 

Farako National Forest located in southeastern Malirainfall in this area has averaged 1200 mm per year. 
near Finkolo, 10 km east of Sikasso, Mali. The100,000 m3-km2/year. The area has a renewable groundwater resource of 50,000-Water is generally unfavorable for crop irrigation for units larger than 10 hectares and

moderately favorable for units less 10 hectares using hand-dug wells.village and livestock supplies is favorable. The possibility for using tube wells forthe surface is under 2fl meters and mostly under 10 meters (TAMS, 1983). 

Tube wells can yield over 2.0 m3/h. The depth to groundwater from 

Approximately 30% of the area is composed of almost flat to moderately steep, gravelly, moderately
deep, reddish soils over ironstone (Typic Cuirustults). These soils support a dense cover of medium trees, large 
shrubs and perennial grasses, especially lsoberlinia .k-kaarea and And g g.nu. Approximately 20% of the 

is composed of steeply sloping, gravelly, shallow to moderately deep soils over sandstone with rocky and
stony surfaces (Lithic Ustropepts). These soils support a moderately denseannual and perennial grasses, especially Tirminagi cover of large shrubs, small trees,macroptera and 1Dihetroon beuii. Approximately
20 percent of the area is composed of gert!y sloping, deep, moderately fine textured soils (Oxic Haplustults).
These soils are generally under continuouscomposed of flat to or short rotation cultivation. Approximately 15%Cuirorthents). 

gently sloping, very gravelly, very shallow, well drained soils 
of the area is 

over ironstone (MollicThese soils support thinly scattercd moderately dense patches of small trees and large shrubs,especially Pteraca~u ernaceus and Laane microcarpa ITAMS, 1983).

Fifty percent of the 
area has soils that are appropriate for rainfed field crops.soils are of land capability class I/li, 30% of class Ilse, and 35% of class VIIse (TAMS, 1983). 

Twenty percent of the 

The population of nearby Finkolo is between 1000-200.rainfed agriculture on valley pediments with some natural s"bmersion irrigation on floodp 
The land use for the area is predominantly

insand depressions. 
Cultivation is dispersed with 11-60% of the area cleared for cultivation. Sorghum, millet, peanuts, and corn are 
the predominant crops. Other crops grown include cotton, cowpeas, rice, foxglove, tubers, Bambara peas, 
orchards, and Jamaica sorrel. Cattle, sheep, and goats are the major livestock animals and are listed in the orderof importance (TAMS, 1983). 

The Farako National Forest is a 15,500 hectare forest established in 1951.the Swiss-funded industrial forest plantations. The forest contains most ofOne thousand hectares of this classified forest are planted in the 
exotic species of teak,. eucalyptus, and gmelina for the purpose of providing a wood reserve natural forest contains approximately 50 m3/ha of standing volume. for Sikasso. TheThe Swiss project in the Farako National 
Forest is intensively managed and is functioning well according to the workplan, but most of the activities have 
a research orientation and seem too intensive, costly, and complex for large scale implementation by villagers. 
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sl foret t the, e cte theDescription of Initiative 

To determine what areas of the forest are put under natural forest management, the project uses the 

one meter deep are managed sol 

Natural Resource Inventory (PERT) maps of Mali to sep oils by t 
e in the forestu 

greater than one meter deep are put into plantationswhile soils less than on 
are also used to design management practices and experient 

forest. The inventory maps ofecmpeting grass cover and 

In 1987 the project started a study in natural forest management. Within the zone designated for natural 
In 198 tehre 

hese stripscleared of copethm g e ti one meter) strips are occur withine 
theirAlso, where existing preferred local species to encourageforest management (due to soil depth less than 

are planted. area around these saplings is cleared 
preferred local tree species 

less than one meter tall, a 300 m2 
and if they are 

The project has difficulties in germinating some of the local species. 

growth. 
an award if there is little burned brush around the
 

The project discourages burning by paying villages 
uderbethe direction of a project
 

The more area that has been burned the less the award is. The forest is 
divided• into resonsbsty Each village is equipped with basic fire fighting 

regions between adjacent villages.village at thediendt "eof thebli dry season. 
ofthe en

At the end of the season,
 
equipment and is responsible for fighting fires in their region of the forest, under 


u e a s . their responsibility region not burned, according to the
"laves r ethe l e nte f 

salaried and village designated leader (19,500 F CFA/nonth during the dry season). 
fceaea 

the village receives paymnt fo..... 


following schedule:
 
F CFA


%of surface Paymentarea not burned 

40,000
100% 40,000
90 % 
8O0% 30,000 

20,000
70 % 10-0
60% 
 0 
50% 

--- ......
 
-

Source: Amadou Diallo, Swiss Forestry Project 

other than the project using local labor, the villagers are excluded from the management of the forest. 

day and receive nearly 2,000 F CFA
One person can weedThe villagers, hoaevr, can obtain permits to cut and harvest forest products in the National Forest. 

s tre 60 m2pacel inon 
The project pays village laborers 650 F CFA per day or per 600 m2 for weeding.

vllge pas 
cive 650 F CFA

Theproec abo m ny 

Some weed as many as three 600 m2 parcels in one 
600 m2 in three hours. 

Clearing firebreaks takes approximately 17 person days per hectare and 

per day for his work. 
per person day. 

of InitlativeDiscussion 

This project originally started with a man focus to develop plantations of exotic species but as it became 

....accrdng to tile workplan,
s fnt ioningI ., rehct Al ield of the projects activities would be 

was not ecoormical the project switched more of its efforts to community forestry, 

orest managemen. scale replication in the 
researchn h dat ua e st mrgeapparent that this appoachandnatfororesearch 

achiingo replication in 

difficult, if not impossible. The Swiss project i: well managed and is functioning wl 
in 

but none of the activities are dcveloped and undertaken with the ultimate objective of achieving 

scle. The activities are far too intensive, too costly, and too complex to be implementedi 
on vlage atural forest management efforts are just starting but in time should provide 

the fi the s 
o a argthefied

information for developing management techniques that are appropriate to this vegetation and climatic zone. 

infomatofordevhelopi,mage 



Mali 

Collective Village Nurseries in th~e Sikasso Region
furnish free seedling 
 for the village reforestation efforts. 

The Forest Service and the Swiss project based in Sikasso advises villagers to establish nurseries and 
subject to the advice and approval of the Forest Service agents. 
Service. All of the work carried on in the nursery is doneSeeds are given to the nurseries by the Forest 

The seeds are germinated directly in beds, from where the seedlings will be transplanted, bare-rooted. 

The population of Natie is between 500-1000.agriculture on valley pedimentsCultivation is dispersed with 1-10% 
with some The land use for thenatural submersion irrigation area is predominantly rainfedpredominant crops. of the onarea cleared for cultivation. floodplains and depressions.Other crops grown include Sorghum, millet, andPeanuts, cowpeas, cotton, Jamaica sorrel, ric, 

orchards. corn are the 
tubers(TAMS, 1983). and

Cattle, sheep, and goats are the major livestock animals and are listed in the order of importanceThe people in this area have a land classification system with Ley soil occurring in the floodplains and 

Bele soils occurring on the lateritic slopes next to the floodplain.
is not compensated for his work other than through being released from working on other communal projects 

One older village member was made responsible for the operation and maintenance of this nursery. He 
The farmer said that the Forest Service gave him the idea for the nursery. The trees are given free to the people 
of the village to plant where ever they want.
there.
 Trees would be sold to others outside the village if the demand is
lower half of the 20-30 m2 nursery floods for 4-5 hours during storms.
growing 

The site the farmer selected for the nursery is on the edge Of his rice and dry-season garden field.
is unpotted The water table is one meter deep 
The
and 

the method the farmerin(10 

boys *were using both surface water from the small stream and water collected in shallow pits.icm taul),gm elina 
i(1,0-15 The farmer wasisthh f rc 

neem (40-80 cm tall), and teak (3co-so cmuse in growing garden,.m es afl) in raised beds whicha tr crops.This private village nursery operation illustrates a. typcal villager response to outside authority. 
a ataljd w 

• Even,.,atbetween the advisor and the farmer occurs. 

though this authority comes in the form of government advice it is authority neverthelez: and very little dialogue
sonBased on several conversations with villagers, the communication
tells what to do, when and how to do it. 

The agent has all the technical knowledge and he
 

between the forestry agent and the villagers is one way only. 
ee 

Also refer to Case Example, the Swiss Forestry Project in the Third Region for additional discussion. 

Village Tree Plantations in the Sikasso Region 
Village tree plantations in the region around Sikasso are supported by the Forest Service and the Swiss 

project. 
 Gmelina, teak, and eucalyptus 
are the species planted.V leoofr s 
 tf 
 parea
The rainfall in this area has averaged 1200 mm per year. 

The land-use for the area is predominantly rainfed agriclture on valley pediments with some natural submersion 

The population of Ifola is between 500-..o.
gati on floodplain 
 and depressions Cultivation is dispersed with 1-10% of the area cleared for cultivation. 
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Other crops grown include peanuts, cowpeas, cotto, 

Sorghum, millet, and corn are the predominant crops. 

Jamaica sorrel, rice, tubers, and orchards. Cattle, sheep, and goats are the major livestock animals and are listed 

in the order of importance (TAMS, 1983). 
The 

The two hectare tree plantation consisted of 3 to 4 year old gmelina, teak, and eucalyptus trees. 

Plowing is done between the trees as well as around the plantation in order to 

tree spacings is 3 by 3 meters. 
Plowing was done in the direction of the slope and the resulting gully erosion 

form a 10 meter wide fire break. 

occurrLd where furrows intercepted runoff from the road and small drainageways. 

At another site one individual in Ifola had approached the Forest Service for technical advice on how 

wvas advised to plant gmelina eucalyptus, teak and 

to plant trees, which species to plant, and at what density. He 


He planted all of these species in the recommended spacing density four years ago and is now
 

mango trees. 
The trees have reached merchantable pole size long ago.
 

what to do next.waiting for advice on 

ZiworodougDou 

The rainfall in this area has averaged 1200 mm per year. The population of Ziworodougou is between 

The land use for the area is predominantly rainfed agriculture on valley pediments with some natural 
of the area cleared200-500. 

submersion irrigation on floodplains and depressions. Cultivation is dispersed with 1-10% 
Other crops grown include peanuts, 

are the predominant crops. 
are the major livestockfor cultivation. Sorghum, millet, and corn 

Cattle, sheep, and goats 
cowpeas, cotton, Jamaica sorrel, rice, tubers, and orchards. 


animals and are listed in the order of importance (TAMS, 1983).
 

The village collectively decided to plant gmelina, eucalyptus and cashew trees on the persuasive advice 

Farmers are growing plantations of gmelina for poles 

of a wealthy member of the village now living in Dakar. 
was not interested in planting and growing local species since 

One farmer interviewed are not
and wood for matches. 

Contour plowing or other soil and water conservation practice 

a sufficient supply existed in the area. 

used. The cultivated soils in this area form a weak crust and could result in sheet and gully erosion on all but 

the mild slopes if soil conservation methods are not used, 

The villagers in the project area are in need of more technical advice and better management techniques,
Also, 

the enforcement role that Forest Agents fill does not lead to a successful extension programs. 

however, 
the lack of total control that the farmer has over the management of his tree crop as he or she would have over 

Refer to Case 

agricultural crops greatly impedes the development of village and individual plantations in Mali. 

Example, the Swiss Forestry Project in the Third Region for further discussion. 

Angel Togo
 

Private Initiative for intensified Resource Management
 

Village of Pelesoko, four hectare fields of Angel Togo located in the flood plains (Yame) 
Location: 


between Mopti and Bandiagara.
 

Problem Addressed 
In recent years, 

average plots of 4-6 hectares per family. 
grow millet on Land is scarce,lv!,st farmers in the zone 

This is a major transhumance area. 
rainfall has declined, with some years of severe drought. 

Fallow periods have decreased and in some cases 

as is competition for resources between farmers and herders. 

agricultural land is kept in continuous production. 

Millet yields have been so low in recent years that most farmers 
Land degradation is widely evident. 

are unable to meet subsistence needs through rainfall agriculture. 
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Mali 
Background 

widely as a soldier. 
Angel Togo isa 55 year old veteran of the French Army, for whom he served in Indochina, and travelled

He speaks French but is not literate. He has a wife and two older sons, both of whom 
in school. Through military pay and retirement benefits, he has had some cash income for much of his later life. 

are 
He says that through his travels he noted that other places haddecided he should have more. more trees than in his region andWhen he retired in 1982, he obtained eucalyptus seedlings from the Service des 

Eaux et Forets and planted them. His motivation appears to have beentravels), esthetic and economic. a combination of cultural (via hisHe specifically mentioned the desire to break out of the cycle of diminishing 
millet yields, to lower the workload in his old age and to have something more than barren fields to pass on tohis sons. 

Specific Interventions 
Since 1982, Angel Togo has planted 3000 eucalyptus trees on his four hectares. He began with a few 

dozen scedlings obtained free from Eaux et Forets, and has increased plantings every year since.
p!anted in windbreaks, as The trees areborders around the fields and in other locationsstreams to water seedlings during establishment and has recently dug a well. 

at his pleasure. He uses nearby
In addition to eucalyptus, he has 

planted guava, tamarind and other species for products which can be marketed. He has a variety of garden crops 
and also grows millet to meet the needs of this small family.
advice and free seedlings from forestry agents. 

For new species and initiatives, he receives both 
In areas used for millet, he has both planted and protected the natural regeneration of Acacia albida. 

His millet yields appeared substantially better than surrounding fields, and several of his neighbors present 
commented that his yields were better than most. Mr. Togo has planted live fencing around many of his garden
crops, which he said wc:re for protection and to hold the soil. 
 When asked about the Tamaring tree, wh;ch
not bear fruit for twenty years, he replied that it was for his sons. 

iU 
He lives in the village (a few hundred meters from his land) and maintains a small nursery on his roof. 

Except for new species, he produces his own seedlings. Seedlings are gown in plastic (from Eaux et Forets), incalabashes and in earthen pots. 

Sociopolitical Considerations 
By tradition, the land is his, but he has no legal title. His improvements to the site have increased his 

sense of property ownership. By law, in order to harvest wood from the trees, he still requires a "free permit"
 
from Eaux et Forets, which he has always been able to obtain.

either seasonally or on a one time basis. 

He does not require one for each cutting, but
 

Mr. Togo's land has attracted a great deal of attention from neighbors and from visitors, the interest 
of each tending to reinforce that of the others.landscape. He, his neighbors and the local agents say that herders seldom move across his land, thinking of it 

His fields stand apart from the relatively barren surrounding
as "private property" different from surrounding fields. 
 He says he is very vigilant on this point. 
Traore, 

He is now well known in the village, and in surrounding ones. His immediate neighbor, Abdulahi 
was present at the interview and said after seeing the eucalyptus growing he obtained seedlings from 

Angel Togo and planted them three years ago. He poinr, i to his fields where several hundred trees of about7-10 meters each were visible. 
Word of his success seems to have spread quickly. In the lasthave come to ask him for eucalyptus seedlings. -lin.eyears, farmers from four villagesWhen he has them, he gives them for free. He has provided 
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The idea of establishing commercial 
each to date. 

hundred farmers with 5-15 seedlings
approximately one He appeared pleased with the respect that 

nusery operations was discussed, but was of little interest to him. 

and didn't think they could afford to pay. 

his free distribution of seedlings had brought from his neigbbors 
While he has 

arming into production for cash. for-, by the strong demandatransition from subsisteri.'"oin vdne 
Mr. Togo has made a o rs (military service), other subsistence farmers appear to be attracted 

the cash economy for years mtjmparticipatedrt ii hash 
yth t denfsOthers are either using the poles 

by the cash benefits and "counter cyclical" nature of his operations (as evidenced b At present,
produces can bc marketed even when subsistence crops do poorly).t...aetarenutrsopoles.eucalyptus, 


sa er s e
 
euclyptus- whichwhc roduces poles which 

Mr. Togo is the only farmer to actually have marketed large numbers of p 
are not yet ready for harvesting, or operate on a smaller scale.
 

themselves (saving cash outlays), 


Economic Conslderafltibns 
on the land. He employs,now work 

Mr. Togo is in his late fifties. His school-age sons do not 

seasonally, up to four workers at 400 CFA francs per day, plus food, each. 

After the first 

After three years, a eucalyptus can be harvested and the pole sold for 1000 francs. 
are shipped toPoles 

One to two workers can 
harvest, one year's regeneration yields a smaller pole with a market value of 500 francs. 

market in a hand-drawn cart (which he owns) in about one-and-a-half hours (one way). 

take four or five poles per trip. 
Mr. Togo does not use any 

of the trees he plants for firewood, which he appears to obtain either traditionally or for cash.Approximately thirty seedlings can be planted in one person-day of effort. 

Within the next few years, he plans to build plantings to a total of 5000 eucalyptus, and to increase his 

In discussion, he cited the 

already substantial Acacia albida, live fencing, garden crops and other tree species. 

following benefits he expects: 
He expects prices to 

Poles provide a stream of cash income independent of rainfall. 

o 


rise in the long run, and is already a factor in local market supply. 

Increased yields for millet from windbreaks and Acacia albida plantings, with sufficient 

o 
production in most years to mcet all or most of his family's food needs. 

Marketable garden crops, fruit, fodder and other by-products, which can also serve as 

o 
a supplement to his own needs. 

are both 
on this point: He and his wife 

He was very sanguine He 

getting old, and he wants to be able to live without have to work degrading land.Capital formation.o 

wants his sons to have benefits from the land without being at its mercy. 

If he achieves his goal of 5,000 

with a market value of 3,000,000 CFA francs (3,000 trees @ 1,000 francs each). 

of 5 to 7 million francs ($16,000 to $23,000) from the eucalyptus alone. The value of windbreaks, garden crops, 
It is noteworthy that through his eucalyptus plantings to date, he has created a standing volume of poles 

eucalyptus, and with expected increases in the real price of poles, he will have formed new capital in the order 

a well, in-field plantings of Acacia albida and other improvements, could well increase that figure by 50%. 
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Mali 
Et ,.my Summnary 

Three points are to be noted: 
0 Rainfed agriculture in the zonehowever, is relatively high . is increasinglyis a key ingr di ,. / dificultTMasteryserof water[w t resources ,-Th"L~water table,

Sk eng in this Particular rrso.. .(1a naitrisee de leau)willingness case. Necessity, exposure to new ideas, 
to innovate, an appreciation of the role of capital investment plus 

a web of Unique
Success. individual characteristics have accounted for Angel Togo's 

That success has created a model which one hundred farmers, most 
of whom do not share his background, have followed in some measure.0 Counter-cyclical production (marketable products not dircctly dependent

rainfall) diversification (garden Crops, poles, fruit, millet, forage) 
on 

and cashzone and (b) have appeal to a large 

income appear to (b)) be useful farmer strategies for risk inanagemena in theumber of farmers, amongst whom there 
o 

is a widely held perception that millet farming may no longer be sustainable.The economic concept of capital formation is directly linked, in this case, to 
soil protection and enhancement of the productive capacity of the land. 
this instance, neither can be separated from Counter-cyclalty In 

diversificationand cash incomes.
 
Sustainablity and Replicability


Based 
on a very brief visit and interviews, and given the background knowledgemanagement) nutrient on the soilsfinacia 

environment, the team believes 
g, 

that 
vi 

this 
bil 

example has increased] sustainability of productive land-u 
cycling, biological diversitylog cal divesi nd 

and 
and ofpro uctve anduse and waterSoil s anfinancial viability have all clearly been enhanced. 

economic activity. protection, erosion control, 
may both limit sustainability if others pursue the same strategy in large numbers. The "strategy', however, is not 
limited to a specific package 

Continued access to water and access to commercial marketsof technicaleconomic circumstances. interventions, 
 and may iiself :volve with changing physical
the soil conditions under which the first trees took 

and 
established 

If Angel Togo can serve as a "model', it is only on a localized basis. Critical is the access to water, and 
The team root and flourished.technical interventions. 

estimates that between 5,000-10,ooo That he is a local modelfarmers in other Zones 
The socio-economic farmers may reasonably is alreadygroundare he has broken draw from his specificalready breaking similar ground with whol 

has wider applicability, and innovativesuited to their environment. different technical approaches
however. 

Few farmers are likely to duplicate that absolute level of success he has achieved, 
w lthwv of succesas 

more 
a chive 
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SOIL FERTILITY IMPROVEMENT 

Compost Pits 

..,'RSPR)in '7ns6bougou, ana thae C.,zana 
The construction of Compost pits for demonstration and research purposes have been initiated by several 

a ostrugtMali. USAID's Operation Haute Vall6e (OHV) project in Dialacoro-Djitoumou, the 
SI' pto~~t


oranzt....thr.....hout Mal 

, 

Dutch Division de Recherches sur les Systbm de Production Rurale (DRS 

Research Station near Segou are examples of compost pit sites. 

a means of collectiny, and processing animal and 

Each pit, roughly 2 x 5 x 1 
The composting pits located next to corrals provide 

crop wastes which can be used as fertilier and to increase the soil organic matter. 
Villagers in Dialacoro-Djitoumou 

to 10 tons of excellen. organic fertilizer per year. 
used as demonstrations 

meters, can supply up located next to corrals were dug and are 

constructed fourteen isolated pits and ten pit 

O1-IV advise the farmers to apply 5-10 tons/ha-yr of the composted material to millet and sorghum 

in the area. 

one test on a cotton field
and 10-20 ton/ha-yr to corn and cotton. 

The result from The project has"inFons6bougou. 

DRSPR 
•. 
also promotes the use of organic fertilizer through the use of compost pits. 

_oco pot re aslihtl higher cotton yield 
established one six-ton capacity demonstration pit in 

in the area indicated that approximately four tons per hectare of compost produced g h 

than the yields obtained using chemical fertilizer. 

On a regional level the impact of compost pits at this time is minimal, however, it provides an exLellent 

This intervention is more likely to have 

The Cinzana Research Station near Segou is beginning 
source of fertilizer and organic matter for farmers that own ivestock. 

are 
an impact on cash crop production than cereal crops. Research and field trial results 


on which to evaluate the value of composting.
on the fertilizer value of the compost from several pit systems. 
research 
forthcoming and will provide better information 

Risk Avoidance in Crop/Fertilizer Association 

The farmer interviewed in this village said that the reason he uses credit to purchase fertillizer for his 

cotton crop but not for his millet and sorghum is that the millet and sorghum crops are more risky. This is due 

period of flowering and grain filling. Cotton on the other hand is indeterminate and flowers and produces cotton 

This reduces the risk that any one drought period during the growing season 

throughout the growing season. 

to their determinant growth which results in the seasons production being largely dependent on the one brief 

will threaten the season's crop. 

Bere Younou, Private Gardener 

Immediately across river from Djene. One hectare commercial garden of Bert 'i ounou, plus 

Location: 
adjacent lowland of same size being brought under cultivation. 

Problems A4dressed 
area which had been abandoned as unusable 

The site of Bere Younou's garden was a highly degraded 

In some places only mottled clay is left. Other areas are dominated by clayey silt. The structure 

for agriculture. 
is blocky and given to water-logging as seen in the mottled soil. 

to above ground water and the high 

There is a strong demand for garden cops in Djene, and the ready access 

water table (1 meter) make the site appropriate to the opportunities Younou is hoping to seize. 

14 
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Mali 
Background
 

Younou is a traditional
family. mason of low to middle income, approximately 45 years old and with a largethe one contracted by the VRP to produce well linings, and 

As a mason, he is involved in the cash economy, and is described as having "travelled widely."access He isappear to have contributed to his strategy for improving this degraded plot. 

to both the skills and income from this 
Through an administrative permit, he obtained rights to use 1985. Neither those owners nor the administration the plot from its "customary owners" insaw any potential value in the land at that time.When he began work, he was described as "crazy" by his neighbors. 

Specific Interventions 
The small plot sits next to the river and is less than 70 meters across the water from the heart of Djenetown. The cultivated plot is enclosed by chicken wire and some live fencing (sisal).enclosed. 

The second plot is notThere are thrce hand-dug wells on the plot, each with a lining of his own manufacture.Since 1985, he has established orchard zrees (grenadinier, mango, citrus, papaya, banana, cashew, vitex, 

tamarind and guava), market annuals (melons, peppers, hibiscus, peanuts, sweet potato), and sorghum.He brought in grafted mangoes from Koutiala and first saw the use of sisal for living hedges in Sikasso. 
On the same plot, he operates a mini-nursery.free. He raises both guava seedlings and sisal, which he gives away 

His workers collect manure from surrounding areas and transport it in by cart.which run the length of the field. There are two 'diguettes" 
He has asked the forestry service for assistance on soil conservation and living hedges. He has received 

of his efforts. 

rsi e a d vsblt 
these, plus other technical advice, seedlings and frequent visits, which have added to the "prestige" and visibility
Socio-Political Considerations 

there. They are drifters 
Younou employs three to four workers for his garden on a seasonal basis, plus one "gardien" who lives 

young men who have come to Djene with no means of livelihoodhousing in r.tun for their labor.  and get food and 
The forestry agents said he had little trouble obtaining rights to the land because it wasdifficult 

One of his neighbors is copying his garden on a plot immediately behind his. degraded.The agents felt that it might be 
to get land rights in the future if Younou is successful because the perception of the land's potential 

may change. They did not, however, feel that land tenure (he only has usufruct rights) would be a problem for 
him because of the improvements he has made. The garden has high visibility, being very close to town, andhas attracted attention from residents. 

Fconomic Considerations 
Virtually all of his crops have strong cash demand.so as to generate cash income throughout the year.of his plantings. 

Whether by accident of design, they are distrihutedExcept for the annuals, he has not yet harvested from mostThe cash income potential appears to be high. 
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Hand dug wells area day.
Food costs are probably 200 francs 

no cost.
Labor is housed on site at 

estimated to cost four to six days labor (at 400-500 francs/day). Lining costs were estimated by agents at 200,000 

Both because of the very high water table (1 meter) and because 

CFA, but others estimated them at half that. 

Younou makes the linings himself, his cost is probably much lower. 

The clear economic motivation is cash, and economics appear to be the driving force behind the garden. 

While restoring the soil and bringing it into production, Younous has also added substantial capital value through 

His second plot, now being brought into 

his improvements (we estimate between 300,000 and 600,000 CFA). 

a desire to expand operations once initial gains are consolidated. 
production, suggests 
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Mali 
BIODIVERSITjy IMPROVEMENT 

Sacred WoodsSacred woods occur throughout the savanna region of southern Mali.are free to enter the These groves of trees 

protected by the neighboring villages from any type of human exploitation, however, villagers as well as livestock 
area. areIn additionenvironmental and ecological information. 

to the religious significance, sacred woods are also storehouses ofIt functions as an arboretum that contains tree and other vegetationthat are rare or extinct in the area. 
In Fonsdbougou, a village composed of the Fanufu ethic group, there are several sacred thicket in the 

area. One has a gallery forest and tree species that are rare for the area.
In Dialacoro Djitoumou 
 a half hectare areaparticular sacred woods contains at least one species of tree (Miegon) that has become rare in the region sround 

has been protected at leastthe village. as far back as 1817. This
this seems 

This village appoints a person that is responsible for the protection of the wooded thicket althuugh 
more for status than the actual need to prvent villagere from exploiting the wooded area. 
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ORGANIZATIONAL IMPROVEMENT 

USAID's Operation Haute Vallee (OHV) 

The OHV project is a $20 million, 10-year effort designed to promote integrated rural development 
an $11.5 million Phase II of theThe current USAID intent is to designprimarily in the 2nd region 	of Mali. 

population of 
project 	 including an expansion of the project impact area. The present impact area has a 

The region is divided into six large sectors which are subdivided 
approximately 450,000 people and 939 villages. 

Each of the 130 Sectors have field 
into 27 Rural Expansion Zones which arc further subdividcd into 120 S,-ctors. 

extension and training agents. 

The major activities of the project are: 

o 	 Credit system to village associations (55%) and individuals (45%) for cash crop 

farming--loans given for fertilizer and agricultural equipment. 

o 	 Provision of animal traction systems.
 

Rural roads and roadide tree planting.
o 

o Extension and training of village farmers.
 

Activities planned for the future include:
 

o 	 Diffusion of improved clay wood stoves. 

o 	 Reforestation and enrichment planting in the natural forests. 

o 	 Improved bush fire control. 

o 	 Green belts. 

appears to be doing all the "right things" (diversion bunds, contour line plowing,
The OHV project 

as far 	 as reducingroots extension and training)
windbreaks, small 	 water catchment dams, and grass 

deforestation, increasing biological diversity and fighting desertification. The activities of the project focus on 

reducing the pressure on the fragile natural resource base and are carried out for the local people with their 
conc,,rns, not 

solicited 	 and welcomed participation. The project addresses natural resource problems and 
them, but through localthe resources in order to 	conserve

through preventing people 	 from exploiting 
better stewardship over scarce natural resources. The evident succes., of this 

participation in promoting 
pragmatic approach, with which the team concurs, demonstrates that natural resource concerns, problems and 

solutions cannot be divorced from the people whose literal survival depends directly on the right to exploit these 

resources. 

area were not farmer or selfobserved 	in the OHV impactThe environmental protection activities 
initiated. The ideas always first came from some external source such as the OHV project, the Catholic Mission, 

and/or from non-governmental organizations in the area. However, once the farmers are exposed to an idea 
The villagers mobilize collectively

and have received some training, the interventions spread among the people. 


or individually to carry out work, often with little or no additional exterv il support.
 

The project offers extension and training in the forms of: L ass media (radio. TV, etc.); groups (small 

- 15 villagers trained by extension agents); individual contacts between the project extension agents 
groups 	of 6 

Several 	technical "how-to" course modules 
and the 	farmers in the field; and demonstration (model site) plots. 

All of the courses 	have been taught in the 
have been developed according to the needs observed in the field. 

The following are 
field and, according to OHV representatives, the spread effect has been quite substantial. 


course modules:
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Mali 
o Soil conservation techniques such as diversion bunds, micro-catchments, dams, contourPlanting, etc. 
O Preparation and use of chemical a'nd organic fertilizer. 
o 
 Improved planting density for agricultural crops.
 
o Chemical pest control. 
0 Seed and crop storage and preservation.
O Seed production and the introduction of improved seeds and crop varieties. 
o Improved wood stoves. 

and retraining of the selected villagers.the Poly-Technical Institute in Katibougu. Groups of 6 to 15 farmers are selected by the village and receive 

The training programs occur at three levels: the training of field agents; training of selected villagers;
The field agents are salaried government employees and are trained atone full day of field training by the field agents. The training is optimally timed to minimize the time between 

the training and the techniques application in the field.techniques are properly applied and appear, The follow-up visit by the field agents ensures that theto have the most durable impact. Tie ultima.e goal is to have 
of the villa-gers.
selected groups of farmers provide examples of improved techniques which will eventually spread among the restThe most important aspect of the OHV traininig and extension program 
importance of grass-roots level training. There may be problems with how the training is conducted and whether 

the techniques offered is the recognition of theare the most appropiate, but
recognizing that extension training is vital. 
they are resolvable 
 and of secondary importance to 

The interventions extended to the farmers do not require investments of any significant magnitude. The 

focus of the project is to use local resourcesi~plications of practicing improved soil conservation 
and labor 

techniques on the 
as 

cost side, for example, are practically nil 

as much possible. The economic and financialwhereas the direct benefits may be very attractive.
An example of OHV activities is the introduction of improved varieties 

Improved cotton varieties can be obtained through the project credit system, however, the improved sorghum 

varieties cannot. of sorghum and cotton.Farmers take advantage of the guaranteed market and credit system for cash crop by using the 

credit for fertilizer and equipment. The lower risk of total crop failure associated with the indeterminate growth 

of cotton, the increased yield obtained through fertilization, and the guaranteed market provides the farmer 

enough incentive to purchase fertilizer oncrops. credit. The residual effect of the fertilizers also benefit their grain 
Millet yields, for example, have doubled in man), areas (from 750 to 1,500 kg per hectare) because of the 

projects extension efforts and the residual fertilizer from the previous year's cotton crop. 

Government of Mail Decree to Use Improved Wood StovesPartly as a result of the governmental decree that everyone must use improved wood stoves and because 

the stove design used has been accepted by the women,rural areas throughout Mali. The women there has been a mass diffusion of clay stoves in theand men indicated they are very satisfied with the stoves because ofthe time they save when collecting wood. as 50%. Some claimed that wood consumption had been reduced by as much 

19
 



of the enormous difficulties improved wood stove proponents have had in diffusing their stoves on•any significant 

This apparent mass diffusion of improved wood stoves can be considered a major breakthrough in view,.cale. Over the years there have been large investments made in stove designs and attemptsbut with ittle immediate success. t n a stribution,People have previously rejected the stoves because of a multitde of reasons:
They do not perform to expectations, they are too costly, they would break and erodereplacement the people forgot how to correctly build them. or when they needclay version. The stoves can The improved stoves used throughout Mali are thebe made by the women themselves in le..s that one day, using only clay, water,stones, and labor. 

An apparent combination of persistent extension, community oriented social structure, and finally the
government decree has fimallv resulted in wide scale acceptancepreferred over the traditional 3-stone stove even 

of the improved stoves in Mali, whichwhere fuelwood supplies are relatively abundant. 
are 

This is in 
contrast to many other improved wood stove programs throughout the Sahel which have yet to succeed in areaswhere fuelwood supplies are critically scarce. 

Swiss Forestry Project In the Third Region
The project began in 1981 and will continue until 1989.has four components: The second phase began in 1987.forest classificationeducation and forest management; The projectindustrial plantation forestry; forestryat Tabakoro Centre de Formation Pratique Forestier (CFPF); and support to the regional Forest

Service in Sikasso, primarily on village reforestation efforts. Approximately 10 Peace Corps volunteers work withthe project. 

Forest Classification and ManagementThe project has identified through the collaboration of the villagers 360,000 hectares of forested land 
that will be reclassified to protected forest. The project used the soil, vegetation, population, cultural, and
hydrology maps produced by the USAID supported PIRT project to identify potential areas within the third
region that should receive protected status. Approximately 40,000 hectares in the region are already protected.
Tbe project anticipates little negative reaction from the ,ocalpopulation about the reclassification of the forest 
land because few villages are located inside the soon to be protected areas.begin the management of the forest. This entails constructing 

The next step for the project is to 
conditions in the forest, and planting selected species. 

a network of firebreaks, improving growing 

Operation Amenagement et Reboisement a Sikasso (OARS)This industrial forest management component started in 1982 in the Farako National Forest which was
 
given to the project to manage.

economical and financial 

The emphasis was placed on establishing a viable forestry industry includingforest production and
species plantations (Ea. camaldujlensis 
a sawiil in ,"kasso. Approximately 200 hectares of exotic
mechanical techniques per year until 1986. 

and gmg]ina) were established in 3 x 3 meterW spacing usingplantations was far below the levels anticipated, 
a it was determined that growth and yield performance in thethe project decided not to continue with the plantation

component. However, intensive management of the existing 800 hectares of plantations continues. This includes
mechanical and manual weeding twice a year, every year, and firebreak maintenance around the plantations.
Villagers are hired and paid a daily rate (650 F CFA/day) for their work as weeders in the plantations and for 
other work in the forest. 
a larger focus on 

The project's lack of economic success in plantation forestry has resulted in placingnatural forest management describedas
Operation Amenagement Reboisement de 

in Case Example, Natural Forest Management,
Sikasso. 
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Forestry Education at Tabakoro
Centre de Formation Pratique Forestler (CFPF)

is to train 25 agents techniques each year. Since the beginning of the project for three years, three groups of 25 

The project gives financial support to the school and helps with curriculum development.students have graduated as scheduled. The objectiveNow, however, 25 students graduate only every other Year because the 
Malian government does not have the means to guarantee employment for all of the forestry agents. To make 
up for the reduced number of students, the project sponsors seminars for forestry agents using school facilities. 

Support of the Regional Forest Service in the Sikasso RegionThis village reforestation program of the project is implemented through the regional Forest Service in 

Sikasso. 
 The main components are village tree nurseries and plantations.

The villagers choose the site, prepare the site, and plant the trees. 

The overall objective of the program 
is to sensitize villagers to the importance of tree plantations and to teach people how to plant and maintain trees.Both during this process and afterwards they 
receive continuous advice from the forestry agnt. The exotic species (eucalyptus gnelina neem, and teak) have 
been the only trees planted, however, the forestry agents recently have promoted the planting of several local 
species in the same plantation. Although the trees all belong to the villagers and are planted in their farm fields, 
they must still obtain pern'its from the Forest Service before they can harvest.To date approximately 1,000 hectares have been reforested through this program in about 350 villages. 
Up until fairly recently, seedlings were produced in seven government nurseries and given away. Now seedlingsare also produced in several village nurseries or are sold at subsidized prices to villages where nurseries have not 
been established.
 

A subcomponent 
 ofestablishment of protected village forest, 5 
the village reforestation program is for thethey work - 30 hectares in size, on village land. 

Forest Service to promote thewith the Forest Service agents to develop management plans. 
Villagers choose the sites andindicated an interest in participating in this program.Example To date, nearly 30 villages haveon For further description of these programs refer to Case 

the Collective Village Nurseries in the Si.kasso Region and Case ExamplePlantations in the Sikasso Region. on the Village Tree 

the villages. 

-- i.e., in and/or for
 

There appears to be very little emphasis placed on training at the grass roots level 
The training given to the forestry agents at the Tabakoro school is in forestry, not in extension andreforestation component, appears to be of the top-down % 


integrated development techniques. The advice given by the forestry agents in the field, particularly in the village
ariety. Villagers are in essence told what to do, when, 
and how to do it. There have yet been no cases where villagers have said they wanted to harvest the trees (most
 
of the planted stands now have grown beyond the ideal size for fuelwood, some trees are even 

polewood size), and they all wait for the advice from the forestry agent. beyond the idealidea of why they chose the exoic species they planted Few of the villagers have any definitetrees (Anacardium occidentale) nor what to do with the wood once harvested. Cashewwere planted in one village because villagers had been told that the oil fromw 
the nuts could be used as a lubricant for airplane engines. 
 What the villagers eventually plant is based more on
 

the advice given by the forestry agents and the availability of species in the nurseries at the time, than a functionof their freedom of choice. 

the project's villages 
Despite the apparent top-down approach to giving advice, there has been a spreading effect in many of 

as a result of the Village Reforestation Program.
date. In addition 

As mentioned above, approximately 30 
villages in the region participate in the reforestation program and a total of 1,000 hectares have been planted to 

to the collective reforestationForest Service to receive advice efforts, many individuals farmers have also approached the
on how to reforest portions of their land. They want to plant trees when they

see others in their village do so successfully. 
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Research Division of Rural Production Systems (DRSPR) 

a wide variety of topics, several of which are similar to the"topics 
DRSPR conducts research over 

addressed more directly in the field by the OHV project. A strong emphasis is placed on agricultural and rural 

The project has identified soil and water conservation as the major focus in its rural development 
development. 

and has concentrated its research efforts on improving techniques and testing their acceptance by the farmers.
 

Research topics include soil conservation techniques, crop associations, fertilizer trials, agroforestry trials, live 

fences, livestock vaccinations, forage production on fallow land, and compost pits. 

DRSPR is an applied research organization financed by the Dutch under the Ministry of Plan umbrella. 
The 

The present funding level is eight million guilders for a period of three years. 
The project began in 1977. 
project employs nine expatriate and several Malian professionals in several disciplines. 

DRSPR works in approximately 30 villages conducting research and demonstrating new techniques. The 

project representatives claim that the rate of adoption of the new techniques (prticularly soil conservation 

techniques) has been excellent. Several villages have organized themselves into associations to collectively adopt 

the new technologies. 

Their extension and training program is different than the OHV program in that DRSPR's approach 
extends existing packages that are 

identifying appropriate research topics while the OHV 
is focused on 

appropriate to the farmers situation.
 

is to build and improve on
program
One of the objectives of the DRSPR training and extension 


traditional soil conservation, anti-desert'fication, and erosion control methods.
 

Very little emphasis has been placed on the economic and financial aspects of the research carried out 

by the project. However, an agricultural economist was only recently added to the project staff. The following 

are some rough estimates of time a farmer must invest in soil and water conservation techniques: 

Meters/Person Day
Techniques 

1.0Diversion bunds (earth) 
1.0Diversion bunds (rocks) 
1.5Runoff channels (rocks) 


Liviiig hedges (1 m wide) 10.0
 
20.-.25Shrub planting 

- --.. 


Source: DRSPR, Oct. 1985 

Cinzaua Research Station (SRCVO/DRA/IER) 

ch station carries out basic and applied research aimed at creating new varieties of millet and 
The resea In 

sorghum and testing their adaptability to the difficult soil and environmental growing conditions in Mali. 

addition the station carries out research on crop associations, the chemical composition of organic fertilizer from 

compost pits under different methods of operation, and windbreaks. The station has a fully equipped soils 

analysis laboratory. 

on millet and sorghum focuses on finding varieties that give stability rather than high 
The research 

yields. After considerable dialogue with village farmers, researchers learned that the important factor is not to 

get the highest yield possible, but to be assured that a crop will be available for harvest after the growing season. 

With the traditional varieties, there is always the risk that disease will set in, pests will attack the crop, drought 

When any of these events occur, a large percentage of 
sets in, or any combination of these and other factors. 

In response, the research 
the crop, if not all, is lost. Farmers have little to fall back on if the staple crop fails. 
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Malistation has focused on developing varieties such as the 6 
season and avoid droteghts that frequently occur late in the rainy season.a s " ei ' ml e a j ,t h t h v h r e r wn 
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MISCELLANEOUS 

Traditional Method to Reduce Crop Losses From Birds 

Some farmers in the area around the Cinzana Research Station near Segou plant the same varieties of
millet at the same time as their neighbors to reduce their crop losses from bird damage. This method of 
planting limits the period that an area of millet fields provide food for birds. This apparently results in the fields 
attracting and supporting fewer birds during harvest time. Also the crop loss that any one farmer experiences
is reduced since a limited number of birds feed briefly on all the field that ripen at the same time. Coordinated 
plantings and harvests are becoming more difficult, especially in the more marginal rainfall zones due to the 
reduced rainfall and increased variability of rainfall. 

Traditional Fruit Tree Management In the Sikasso Region 

Some of the large native trees surrounding one of the plantations near Ifola, Mali are girdled with a 
machete. This is done once every few years to increase the fruit harvest. The 0.5 to 1 cm wide cut around the 
trunk of the tree eventually heal but a permanent swelling occurs around the trunk at the cut. 

DRSPR Livestock Vaccination 

The project constructed a livestock vaccination pen in 1987 and invited villagers of Fons~bougou to bring
their herds in for February vaccinations of Bovis Pestis. The subsidized cost to the farmcr/herders for the 
vaccine is 15 F CFA per head. The vaccinations are popular because they help keep the animals healthy for 
animal traction use. The project has 100 percent participation from he farmer/herders for all their livestock. 
The project hopes that vaccination pens will be replicated in other villages. 

The population of Fonsdbougou is between 500-1000. The rainfall in this area has averaged around 
1150 mm per year however the rainfall during Le previous season was around 700 mm. The land use for the 
area is prkdominantly rainfed agriculture on valley pediments with some natural submersion irrigation on 
floodplains and depressions. Cultivation is continuous with 31-60 percent of the area cleared for cultivation. 
Sorghum, millet, and corn are the predominant crops. Other crops grown include peanuts, foxglove, cowpeas,
Bambara peas, tubers, cotton, Jamaica sorrel, rice, and orchards. Cattle, sheep, and goats are the major
livestock animals and are listed in the order of importance (TAMS, 1983). Peul herders are not that common 
in the area. The farmers have enough labor to herd their own animals. 

Walia Magazine 

Environmental Education In Mali's Fifth Region 

Background Information 

Location: Mali's Fifth Region. 

Major Characteristics of the Location: Walia's headquarters are in Mopti. The Fifth region has the 
most complex ecology in Mali because of the seasonal flooding of the Niger River into a series of vast plains
and lakes. Over nine ethnic and/or linguistic groups share the area practicinir distinctive economies and 
exploiting discrete econiches historically. In a context of environmental deteno'ation and economic crisis,
wildlife and habitats diversity has decreased catastrophically through over-exploitation, open access rules, and/or
unenforceable limited access rules. 

Area Affected: Some 78,009 square kilometers. 
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Specialreconciling long-term and short-term
of the Initiative!: 

Characteristics 

Walagains, as well as harmonizu rurt acFifth improvedFithreren Of Mofali.the Initiative: Walia is a mimeogaphei, 
resources management,

ilustrated magazineeo me tg aswt conservation.distributed to 25 schools in the 

Description of Initiative 
and the 

IUCN mImeographs 


regiona branch of the Forest Service cosponsor the 

Techlnical Measures Taken: IUCN, Centre Canadien d'Etudes et de Cooperation (CECI), CARE-Ma/i
and delivers m gazije. Walia i Peathe r geography wildlife Malian to the schools s 

rSo 
Social Organizatio 

mniental and health concerns, traditional stories, ecolog,abcs l raissus of the Initiative: d naticlproduced for each issue and destined Individual issuesM a ians. in fact --- areMa.t.oday i,. . .d si passed e ooY,0o9ssore,and naturalteachinpopular e foro a school -age target group 
around soy t/translator.chiEa is SO great that Walia Isnow 

l is 
read 

e area o -
that the 4000 ropiesd e rro.to ech school most probably readby the throughoutMaalohead of the I000

vis 
Socioeconomic 

s takes three months to complete. Each issue is followed up
Data: oect and her Maliantheir 

IUCN spends $40,000 annually On the project.region. Children oftencurricula. Contests, games and projects based on 

DeteGeneral Discussion of the Initiative:Africa. 
talk to their parents about ecologaresources chanmatters. 

Walia hsbogt natura achthe Walia resourceses Incorporatematra issues Walia into 
for preserving b 

nta 

Similar efforts have been critical to the improved climate 
rs ncoroneto theaotfore in the 

.... ataiaerint 

v ng Voawesityin East 
The "Bouna Agreement,


Background Information
 

Location: Mali's Inner Delta Region.Major Charactersc 

of the Location:
200e400n m. Populations of animals, plants, and people are seasonally dense. 

One of the few inland deltas in Africaeconomy tradition Rainfalllly. oe
Area Affected: 

Highly diverse ecosystem andSeveral hundred square kilometers 
Traditional Resource Use Pr 

on the Niger River. 
ruetingthat preventedcllimatic nge. overuse of foestsa° systems of herding f'shing agriculture and 

Nature of the Initiative. Through several years of negotiation 
rangc have become clouded by rapid historical and 

gdan agreement 
employin,Conflict resolution techniqueson common resourc use. 
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Description of Initiative 

Technical Measures Taken: The Bouna Agreement will create a new series of common property laws 
to replace the current contradictory mix of local village lineage claims, rules promulgated by the Fulani Dina 
in the nineteenth century, French colonial law, and more recent national common property access rules. 

Social Organization of the Initiative: In essence, IUCN is helping goat herders, fishers, local traditional 
authorities, and national authorities who use a series of small, seasonally flooded forests in the Inner Delta of 
the Niger. The agreement: 1) vests rights of forest ownership to local villages; 2) places power of local 
management into the hands of the dioros and village chiefs who are the managers historically; 3) formalizes 
fishing rights that already exist; 4) enforces a no cutting policy of trees for enclosures or browse; 5) forbids 
harvesting of heron nestlings for two years; 6) restricts entry of goat herds (destructive overgrazing of the 
bourgou grass and trees); and 7) ubtains backing for the agreement from the appropriate administrative entities 
of the Malian government. 

Economic Incentive System: The interested parties have been shown that through proper management
bird guano will increase algal growth and fish production for fisher folk; goat herders will be assured better 
forage and assured access to the bourgou grass in exchange for ceasing to cut Acacia tortillis, (var. kirkii)
branches for enclosures and forage; farmers will have more reliable flocks of storks to help with locust control;
the Mali government will fulfill its RAMSAR agreements to protect wetlands. Finally, local control will be 
more effective because of constant monitoring by the controllers. In January 1988, this multi-dimensional 
agreement still needed approval of local administrators and the Forestry Service to become fully binding. 

Socioeconomic Data: The total cost of this initiative, the related Walia publication, and other Inner 
Delta projects is only $712,000 spread over four years. 

General Discussion of the Initiative: The "Bouna Agreement" exemplifies a non-technological
intervention to improve common property management, including biodiversity, through conflict resolution. It 
also shows how a disinterested NGO can serve as a neutral facilitator in a negotiation process. This approach 
to common property management is unique in the Sahel. 
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Niger
WATER CONSERVATION 

Swissaid Water Retention Dams for Humans and LivestockSwissaid supported the construction of two earthen water retention dams to provide surface water for 

villagers and livestock throughout the rainy season and up until November or December.The dams collect runoff from small watersheds which reduces storm flows and erosion. 
provide surface water for livestock as wellwalk long distances to obtain water. as wildlife. 
areas. The damsThe dams reduce the human and animal energy need to 

Some of the impounded water infiltrates into the soil and recharges the aquifer, although the village has 

Also, livestock can be watercd without having to pass through agriculturalyet to notice a change in the village welLs. These dams impound an area of 200 to 600 m2.
Background Information
 

mm 
Cuirihamija is located 50 km north-northeast of Tahoua in central Niger. The area is within a 250-300 

average yearly rainfall zone with characteristically high variability in rainfall. 
degraded during the past 20 years.Many of the drainageways in the valley have cut deep ravines. 

The area has been severelyslopes of an escarpment capped with laterite. 

The plateaus and hillsides have lost nearly all vegetation and produceilityhigh levels of available phosphate and ptaium 
The sites are located on the footslopes and sidefree carbonates present 

These soils are deived from phosphate rich limestone and haveThey. are neutral to basic (PH ranges from 7 to 9) and have 
They have silty clay to silt clay loam subsurfaces strong structure 

cation exchange capacity and water holding capacity. and a rehatively high 
crust formed on the surface creates a large amount of runoff water during rain storm. which has caused a large 

These soils are generally bare of vegetation.degree of gully erosion in the area. 
The slight

The soils have strong structure.Ouirihamija is a recently settled village of less than 200 people, with around 90% consisting of the Bouzu 
veion 
ethnic group and the remaining 10% consisting of Hausa, Toureg, and Peul.the rea.Te rgoUlrP t ple, throug Twenty years ago there were ros era I..ack of available farm land in the south noprovides fuel and construction wood for the are. 
for pasture although the ar .... have moved north into thiscrae 
ihltlete.srh 


.s.e, area has bn usa.The area has been used 
aa is severely degraded with little tree, shrub, or perennial grass cover.This project was initiated in 1976 by Father Roget Desbos who has been working in the village since
 

1967. 

Agadez region to the north.
 

Father Desbos took four villagers to see similar water retention dams that had been constructed in the

Description of Initiative
 

months of volunteer work was require to complete this dam. 


In 1980, fifty villagers constructed an earth and rock dam near the village. Approximately 35 person
and animals needs throughout the rainy season and up until November or December. The dam reduces the rime 

Water stored behind the dam provides for humanwater for livestock and reduces the time needed by herders in the village to water their animals. 

needed to carry water from the wells that are located some distance from the village.
three meters deep is stored in the reservoir. A earth bund diverts water from 

Also the dam provides

Water up to 

reservoir to supplewent runoff water collected from the dams natural watershed. 
excess water nonerosively from the diym's spillway to the natural drainageway 

a nearby drainage way into theproblem from the eroding bare slopes above. 
Another earth bund divertsSiltation of the reservoir is a 

Immediately above the reservoir the people have constructed 

series of contour rock bunds to trap the sediment. ThesL have already completely filled with sediment. 
a 

villagers have cleaned sediment from the reservoir twice since it was constructed. Theto increase the size of the dam. The removed sediment is used 
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At another site approximately 10 km south of the village, fifteen herders over a 2 month period(approximately 300 person-days of work) constructed a rock and earth dam across a small drainageway in orderto provide water for their livestock. Father Desbos initiated the dam construction and the villagers and herdersprovided the labor. Food-aid (approximately 500 F CFA worth of millet and dry milk per day of work) was givento them for the work they did. As in the previous case, Swissaid provided shovels and picks for construction ofthe clam. The herders constructed the dam in order to provide their animals water on the plateau during therainy season. Before the dam was constructed the herders, in order to water their livestock, had to herd themseveral kilometer down from the plateau and into the valley. Besides taking a long time to herd their animalsfrom the plateau to the valley, the herders risked having their animals damage farmer's fields. 
This dam, although successfully collecting and storing water, has no spillway to allow excess water toescape nonerosively. Should an exceptionally large storm occur the dam could be breached and the damdestroyed by eroding flood water. A series of rock bunds were constructed across the drainageway above thedam in order to reduce sedimentation within the reservoh'. 

Discussion of Initiative 

The demand for a water retention dam can be huge as in this caseconstructed where the villagers voluntarilya relatively large dam. However, the villagers and herders in Ouirihaamija are not interested inconstructing another one near the village since their needs for water have sufficiently been met. Water retentiondams for human and animal use have much different requirements than those constructed to increase agriculturalproduction as in the cases described in the Mali, Senegal, and the Gambia sections. 
Siltation of the dams is a major problem. The watersheds in this case are completely denuded and eachyear eroded sediments accumulate in the reservoirs. Persuading villagers to control erosion by treating the upperwatershed before the dam is constructed will require excellent extension and/or subsidies. After eight years thevillagers in Ouirihamija are now well aware of the problems of siltation and know that they must do somethingto reduce it. The villagers have constructed sediment traps immediately above the dam but have not yetprotected the entire watershed from erosion. 

FLUP Initiated Water-Harvesting for Trees and Crops 
Small water-harvesting catchments are constructed to increase tree seedling survival and growth ondegraded shrubland in Guesselbodi National Forest. The Forest Land Use Planning Project pays laborers fromnearby villages minimum wages to build the structures. 

The rain that falls on the crusty soil is captured behind small bunds which allow a larger percentage ofthe water to infiltrate into the soii. This allows increased vegetative growth and aquifer recharge. Also the
captured and impeded runoff reduces erosion on slopes and drainageways down stream from the catchments.
Each water-harvesting catchment concentrates water to 5 to 25% of the catchment area. 

Background Information 

Guesselbodi National Forest is located 20 km east of Niamey in southwestern Niger. The site is a 10,000ha National Forest on eroded degraded shrubland. The present annual rainfall is around 450 mm. Thepredominant soils of the forest occur on the nearly flat to moderately sloping plateaus and are shallow, gravelly,and occur over ironstone. These soils support thinly spaced, moderately dense thickets of small trees and largeshrub, primarily of Combretum sP-M.Moderately deep to deep, sandy soils are of minor extent but highlyproductive. T'hese soils occur at the base of the plateaus and are easily eroded. 

Zarma is the predominant ethic group in the area. Some sedentary Peul also live in the area. The forestprovides pasture for nearby sedentary populations as well as for the transhumant population. The forest isespecially grazed during the rainy season when the surrounding fields are in crops. 
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The project pays laborers, usually from nearby villages, the governmental minimum wage to dig erosioncontrol and water conservation bunds, build channel protection dams, and plant tree seedlings. 

Description of Initiative 

Numerous types of soil and water conservation efforts are being evaluated on the forest. These includesmall V-shaped water-harvesting catchments, contour bunds, and grids of earthen bunds. The V-shaped waterharvesting catchments are approximately 2 meters on an edge. Workers can dig four of these V catchments perday (approximately 2 to 3 cubic meters of earth per day) which brings the cost of each catchment to around 200F CFA each. Contour bunds of earth and/or stone when constructed on the flat landscapes are primarily usedfor water retention. When they are constructed oncontrol. the steeper slopes their primary purpose is for erosionContinuous square grids of earthen bunds, which are used capture and hold all the rainfall, were triedbut considered too expensive. 

Each tree that is planted behind these water conservation structurez isfertilized with 40 grams of supersimple phosphate at a cost of around 5 to 10 F CFA per tree. The water conservation and fertilization measureshave greatly increased tree seedling survival and growth. 
Experiments on the yield and spacing of sorghum and millet grown in water-harvesting catchments wereconducted at the forest by a Peace Corps volunteer. They showed that during a 320 mm rain fall year yields upto 0.6 kg/m2 could be achieved on degraded, abandoned soils by using fertilizer and water-harvesting catchments.Spacing of plants seem less of a factor than site conditions. A financial analysis, based onconducted on an agroforestry system that grows Acacia k 

this research, wastrees, sorghum, and cowpeas in water-harvestingcatchments and it indicated that a 42% internal rate of -eturn ccnld be achieved on degraded abandoned soils(Sive and Tabor, 19,5). 

Discussion of Initiative 

Water-harvesting has a bright future in agriculture and forestry for selected areas throughout the Sahel.Construction techniques for water-harvesting structures can be simple and easy to learn, they can be applied toall but the most sandy of soils, and they are most effectiveWater-harvesting increases the amount of water available to the plant. 
on crusty soils that have usually been abandoned. 

It reduces the period of stress on a plantdue to drought by allowing small rains to saturate th. s'il. And it increases the length of the growing seasonby allowing the planting of seeds after tht first rain. 
Base on the FLUP experiments, millet and sorghum yields of 600 kg/ha can be expected on moderately
fertile, deep soils with only 20 percent of the area planted. 
 This agrees with 600 to 700 kg/ha yields reported
by the Swissaid water-harvesting project which is in a 300 mm per year rainfall zone. 
 The high yields achieved
in the FLUP experiments also suggest that the 600 kg/ha yields can be doubled through improved site selectionand preparation. Also, the research suggests that denser spacing of collection areas, where supplemental wateris supplied through diversion of runoff, could provide per hectare yields approaching 3 to 4 tons. 

The increased tree seedling survival and growth that results from foi aing water-harvesting bunds aroundthem makes the additional cost in labor seem small compared to the cost of producing and planting the seedlings.Also, the increased growth rates caused by water-harvesting and fertilization reduces the period of time thatprotection from livestock is needed. 

Swissaid Initiated Water-Harvesting for Crops and Trees 
Swissaid helps villager in the region north of Tahoua construct water-harvesting catchments for growingcrops and trees. Swissaid pays the villagers food aid for building the catchments. 
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The rain that falls on crusty abandoned land is captured behind the small bunds of the water-harvesting 
catchments. These catchments allow a larger percentage of the water to enter and be stored in the soil. This 
increased water storage allows increased vegetative growth and aquifer recharge. Also, the captured water and 
impeded runoff reduces erosion on slope and drainageway down stream. The increased vegetative cover as a 
result of these water-harvesting catchments helps protect the soil from splash and wind erosion. The Swissaid 
design concentrates the runoff from approximately 18 m2 onto 6 m2. Several hundred hectares have been treated 
in the area. 

Background Information 

Ouirihamija and Enadoujoum are Swissaid project sites located 50 km north-northeast of Tahoua in 
central Niger. 'The average annual rainfall in the area is around SW ram. The sites chosen for water-harvesting 
are located on footslope soils that are derived form phosphate rich limestone and have high levels of available 
phosphate and potassium. These soils have silty clay to silt clay loam subsurfaces and have a relatively high 
cation exchange capacity and water holding capacity. They are neutral to basic (pH ranges from 7 to 9) with free 
carbonates present, and are generally bare of vegetation. The slight crut formed on the surface creates a large 
amount of runoff water during rain storms which has caused a large amount of gully erosion in the area. The 
soils have strong structure. The type of clay occurring in these soils expands when wet. The large cracks forme
d in these snils after they dry threaten to cause failure of bunds through erosion from piping if the catchment 
are not maintained. These areas have not been used for caltivation and are available to anyone willing to 
cutivate them. 

Ouirihamija is a relatively recently settled village of less than 200 people, with around 90% Bouzu and 
the remaining 10% consisting of Hausa, Toureg, and Peul. Twenty years ago there were no villages in the area. 
The people through lack of available farm land in the south have moved north into the area. Plentiful Calotropis 
procera provides fuel and construction wood for the area. 

This project was initiated in 1976 by Father Roget Desbos and financed by Swissaid. Father Desbos has 
been working in the village since 1967. The project started after Father Desbos took four villagers to see water
harvesting catchment work being done in the Agadez region to the north. 

Description of Initiative 

In 1980, Father Desbos helped the villager of Ouirihamija build the.ir first water-harvesting catchments. 
They made the catchments within a half hectare fenced garden area and planted millet, cowpeas, and okra, at 
approximately 30 by 30 cm spacings. The water catchments are constructed by excavating an area the shape of 
a half circle with a radius of 2 meters. Earthen bunds are formed on the edge of the circle. These bunds have 
settled somewhat over the past seven years but yearly maintenance kecps them functional. 

More recently Swissaid, over a two year period, has supported through food-for-work the construction 
of 250 hectares of half-moon shaped water catchments near the village of Enadoujoum. These catchments are 
constructed on unclaimed eroded barren land at the base of hills and escarpments in the area. The catchments 
are constructed in areas with 1-3% slopes. The villagers constructed the catchments at a density of 400 per 
hectare. At this density around 75% of the area is used to collect runoff and 25% of the area is cultivated in 
sorghum and millet. Sorghum is planted at a density of 3 pockets/m2. Millet is planted less densely, 2 
pockets/m2, because of its ability to tiller. The farmers report yields of 600 to 700 kg/ha or around 0.2 to 0.3 
kg/m2 of actual area planted. The farmers are extremely happy with their harvest and the edge of the village 
is bordered with hundreds of newly constructed graineries. Swissaid reported that a farmer in a nearby village
around 20 km from Enadoujoum has constructed, on his own, a hectare of water-harvesti.d catchments for millet 
and sorghum cultivation. This was the only example in the area where construction was self-initiated. 

In one area around 50% of the catchment bunds had been breached and eroded due to the large amount 
of runoff from an exceptionally large storm. This large percentage of failure was due to a badly designed 
"protective" diversion bund and failure of the farmers to properly maintain their catchments. In one area a 
diversion bund/dith was dug at the base of the hill and just 4bove the catchments in order to intercept the 
runoff from the completely denuded hill. Th. improperly desir ied diversion ditch has resulted in the formation 
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have eroded a break in the bund. 
Niger

of a large gully. Also, at a point where the diversion bund intersects a small drainage channel, the storm flows
impounded behind water-harvesting

The flood that resulted destroyed numerouscatchments was released when water from the broken diversion and the 

broken catchments flooded catchment bunds. The waterout of catchrments in straight lines on non-uniform topography resulted in Poor oientation of some 

over them and resulted in massive erosion in the catchment area.The failure of these catchments Also, the laying 
catchments. 

to hold their Portion of runoff creates excessive runoff for the catchment below 
and often results in erosion and failure of the Catchment bund.Swissaid has supported through food aid the estabiihment of several village wood ots. The village of 

made by the Swissaid supported village cooperative, and planted the catchments with trees that are provided by 

Ouirihamija has constructed several I0 ha plot of water catchments, encircled the plots with chain-linked fence
tbe Forest Service, mostly ProsoLiPlantations i9Uor but someare 90 to 95%. Within local tree species as well.18 months these trees grow between 2 and 2.5 

The SUvival rates o thesemeters tall and provides a 

sharp contrast to the adjacent bare eroded slopes next to the plantation.
 
the 

Swissaid helps organize the villagers so they can
village wood lots, the planting of trees. work communally on building the catchments and, for
The participating villagers then divide 

themselves as property. They harvest for themselves all that is produced in their catchment 
the catchments amongthey are also responsible for the maintenance of the catchinent. 

trees and crops, but
Food-for-work is provided by Swissaid for the construction of the catchments because the families need 

a means of support if their able-bodied members are to forgo incouxe that they could make by working elsewhere 

during the dry season. 

Discussion of Initiative 

For areas with smooth 
The layout of the Catchments at both sites are Perpendicularhas been transferred to the predominate slope of the parcel 

even slopes as at the Ouirihamija site this is relatively effective. However, this method 
to areas of more complex slopes and the straight line orientation of catchments result in 

many of them pointing the wrong direction to efficiently capture runoff. - -
parcels are not often respected and results in many of the catchment bunds being eroded away. 
the accumulated Also natural drainagwa within thecatchients. 

pulse of water created by aThese series of bunds breaking In many areascauses massive destructionadequately protect the catchments from excessive runoff with diversion bunds. 

of the 
cases are aggravated by improperly constructed bunds, poor maintenance, and failure to 

This project illustrates how a smallorie.
 ae 
 , sm orrganization can
Participation, and provide a means to help the farmers. 

ntiy a local problem, inspire a high level of local

However, it also shows that lack of sufficient technical 

skills in an organization can limit the full potential of technical interventions. 
needs some technical upgrading.these 

The fact that Rural Works (Genie Rural) badly designed a diversion bund indicates that this service also
techniques to villagers so 

Rural Works should learn and use simple techniques when possible and teach 
that they will not be dependan onconstruction of water-harvesting catchments or other structurc. 

t outside technicians to continue the 

Kelta Water-Harvesting (atchmentsThe Projet de Developpement Rural Integrd de Keita (PDRIK) is encouraging people in the Keita 

Arrondissement to constructed two types of water.harvesting catchment by providing foodfor-work A contoursloping areas with deep soils. 

bund type of catchment is used on the sandy plains and lateritic Plateaus,sand a trench type is used on the steeper 
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Rainfall runoff is captured behind small bunds which allow a larger percentage of the rainfall to infiltrate 

into the soil. This allows increased vegetative growth and aquifer recharge. Also the captured and impeded 

runoff reduces erosion on slope and drainageway dowa stream. The trees provide protective cover against splash 

and wind erosion. The trees enrich the soil with organic matter and nutrients and provide wood products to the 

villagers. Spacing of the catchments are such that runoff is concentrated in a quarter to a tenth of the catchment 

area. Collection areas are 1.5 m2 for the trenches and 700-900 m2 for the contour bunds. 

Background Information 

The project area is in a 350-400 mmKeita is located 100 km south-east of Tahoua in central Niger. 
The arearainfall zone which is characterized by highly variable rainfall throughout the year and between years. 

consist of plateau soils, sideslope and footslope soils, sandy plain soils, and alluvial soils. Plateau soils which 

range from shallow to deep are mostly used for pasturage and forestry. Agricultural soils in the plateau areas 

often occur in depression and sinkholes which have accumulated deeper soils and receive supplemental water 

through runoff. Sideslope and footslope soils are the predominate soil in the Keita area and occur on the steep 

to moderate slopes below the plateau escaipment or on the outlying hillf. These clayey soils have fbrmed from 
Over grazing and deforestation on thesephosphatic limestone and are some of the most fertile soils in Niger. 

soils has resulted in them appearing as barren wastelands. The valley also contains sandy plain and stable dune 

soils wiiich are the predominate agricultural soils of Niger. These sandy soils are drought, and low in phosphate. 

The alluvial soils that occur in the area are extremely variable and can range from sandy to clayey in texture. 

The area has been severely degraded due to the general reduction of rainfall, overgrazing, deforestation, and 

expansive agriculture. The selection of this severely degraded area for the project provides a stark background 

to accentuate the positive results that occur. 

which isThis intervention is one aspect of a 34.8 million dollar, seven year, Italian based project 

concerned with integrated rural development of a portion of the Keita arrondissement. This project is described 

in more detail in Case Example, Projet de Developpement Rural Integri le Keita. 

Description of Initiative 

Trench types of water-harvesting catchments are dug on the hills and side slopes between the plateaus 

and the sandy plains in the valley. These hills and sideslopes have deep limestone derived soils with high water 

holding capacities, high fertility, and high pH. Using water-harvesting on these soils results in an impressive 90 

to 95% tree survival rate and an amazing rate of growth especially considering that they are growing in a 300 

to 350 mm rainfall zone. Local and exotic species of trees have grown 2 to 2.5 meters in only 18 months. 

The trench catchments are designed and spaced so as to catch and hold all of the rainfall runoff. This 
Theseresults in deep percolation and the formation of moist columns for the roots to tap the water table. 

trenches are approximately 3 meters long, 0.6 meters wide and 0.6 meters deep, and lines of them ar, spaced 

along the contour one meter apart at intervals of three to four meters. Between 600 to 800 are dug per hectare. 

These trenches are dug at an average rate of one per person-day. Men and women share this work equally. 

The project uses trench water catchments as the main upper watershed treatment. They require 

participating villages to construct these catchments on the hills before the project helps with other conservation 

structures in the farmers fields. 

The contour catchments are used on agricultural soils of the sandy plain and on the gently sloping soils 

on the plateaus. They are constructed along contour lines which are surveyed by teams using builder's levels and 
Three types of tractorrods. A surveying team can layout around six hectares of contour lines per day. 

implement are used to construct the contour bunds; ripping chisels, berm plows, and compacting rollers. Hand 
alabor is used to remove and place rocks on the bund. The mechanically formed bunds follow the contour 

The ends of the bunds are turned up-hill from the contour for about 15 meters on thedistance of 60 meter. 
nearly flat plateaus and less on the more sloping land in the valleys. The contours catchments are spaced 30 

meters apart. The bund is 40 cm high and 70 cm wide at its base. 
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Niger 
The farmers are given super simple phosphate fertilizer forconstructed (enough for one match box per pocket of sorghum or millet) with the hope that they will purchase 

the first year after the catchment is
fertilizer for the following years. However, the farmers generally have not followed the project's wish. A reasonfor this may be that the rains are so variable that the farmer is only willing to put minimal inputsmarginal soils. on theseThe 1986 harvest on the plateau was good (good rainfall year) but the 1987 harvest was poor(poor rainfall year). The less fertile, drought soils of the plateau are much more dependent on good rainfallthan the deep soils in the valley. 

PDRIK uses the indigenous village land control system, "le terrior villageois", when planning landrehabilitation efforts around each village.

land to be treated each year. 

The project and the villages together decide on contiguous areas of
This allows easier protection of the youngestablishes a system for rotation management where the land is protected from animals until the tree and grasses 
trees from grazing animals, and 

become established. 

PDRIK gi ,es food aid (approximate value of 800-1000constructing these water-harvesting catchments. 
F CFA per person-day) to the laborers forTrench catchmens are dug at a rate of one per person-day.The contour catchments constructed by this project cost around 250,000 to 300,000 F CFA/ha to build. The highexpense is due to the use of heavy equipment and skilled labor in addition to village labor. 

Discussion of Initiative 

Although PDRIK's interventions are dependent on paid labor and heavy equipment other aspects of theirapproach is extendible to other areas of the Sahel. For example, the project requires the village to treat theupper watershed with soil and water conservation structures before structures are built in the lower watershed.Also, the project and the villages work together to agree on what rehabilitation efforts will be applied to the land.Catchments are dug and trees are planted in protectable blocks of land.land are treated and protected. The following years adjacent blocks ofThe trees and catchments areharvest rights on divided among the participants which retainthe trees but are also responsible for the maintenance of the catchments. 
PDRIK selected an area for the project that has many elements that encourage success. The people inthis drought stressed region are more interested in new management techniques. The project chose an area withsome of the most fertile soils in Niger. The degraded conditions of the area provides a sharp contrast to thesuccesses that the project produces. Also, reforestation and agricultural development of the denuded landscapespose few land use tenure problems. Protecting a previously denuded area from livestock is much easier for theherders to accept. 

Malbalza Water-Harvesting for Trees 
Small water-harvesting catchments are constructed by villagers in order to reforest bare eroding slopes.A Forest Service agent organized this activity by following a technical paper issued by the Department of Tahouaand providing food-for-work to pay for village labor. 
The rainfall runoff is captured behind these small bunds and causes a larger percentage of the water toinfiltrate into the soil. This reduces erosion, increases vegetative growth and aquifer recharge. The planted treesprovide protective cover against splash and wind erosion. The trees enrich the soil with organic matter andnutrients and provide wood products to the villagers. The project constructed water-harvesting catchment20 hectares. Each catchmnent concentrates runoff from 19 m2 onto 6 m2. 

on 

Background Information 

Malbalza is located 130 km south of Tahoua in south central Niger. Malbalza is a moderately largevillage that has Niger's only cement factory. The project area is in a 450-500 mm rainfall "n which is 
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characterized by highly variable rainfall throughout the year and between years. The site is located on moderate 
sloping hills. The clayey soils are formed from phosphatic limestone and are some of the most fertile soils in 
Niger. Over-grazing and deforestation on these soils has resulted in them appearing as barren wastelands. The 
region is composed predominantly with Hausa farmers who grow mainly field crops of millet and cowpeas during 
the rainy season. 

Description of Initiative 

The Forest Service agent in Malbadza followed a technical sheet that was sent to all forestry agents in 
the department. The sheet describes a method of designing, constructing, and using food-for-work labor to build 
water-harvesting catchments for growing trees and crops. The agent that organized this project has two years 
of forestry training (Agent Technique). Using food-for-work labor, he organized the planting of 20 hectares of 
denuded land near the village with Pro.sois juliflora and A seneal. The villagers who participated received 

Seven thousand two-meter diameter half-circleapproximately 800 F CFA worth of food aid per person-day. 

catchments were constructed and trees were planted in each one. By November of the same year tree survival
 
was 89%. The trees are protected from livestock by guards and will be protected from cutting for 3 years.
 

Discussion of Initiative
 

This project which is replicated at other villages within the Tahoua Department is relatively easy to 
implement and is a good method to disperse food aid. Land that is degraded and abandoned is put back into 
a high level of production using relatively simple techniques that the villagers can easily use themselves. These 
methods, however, need refinement in that the catchments are laid-out along straight lines running perpendicular 
to the general slope of the land. This method result in the misalignment and failure of many catchments, 
especially in areas with uneven slopes. This intervention provides immediate, often spectacular results but needs 
some modification to achieve its full potential. 
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Niger 

SOIL CONSERVATION 

Swissald Large Channel Protection Dams
 
construction of channel protection dams. 


Swissaid provides financial and technical support to villagers in Ouirihamija and Enadoujoum for theSwirsaid uses food aid to pay the unskilled labor.Channel protection dams reduce orfloodplain from the main channel. stop channel erosion and gully erosionThe constriction of storm flows by the dams cause increased flooding and 
sedimentation that spreadson over the
production and aquifer recharge. 

the floodplain which allows much greater infiltration of water into the soil for agriculturalproduction which alows an 
The increased water availability reducesintensification of agriculture some of the risks in agriculturaland more efficient use of human energy. 

hundred hectares are directly affected by the construction of nine channcl protection dams. 
Several 

Ground Informatior
 
Ouirihamija and Enadoujoum 
are located 50 lam north-northeast of Tahoua in central Niger. The area 

is in a 300 mm average annual rainfall zone.of relatively large drainageways. The channel protection dams are constructed in the gullied channelsThese drainagewaysDue to the general devegetation of their watersheds the storm flows have become larger and more intense. 

are the most densely vegetated areas within the region.has caused gullying along sections where the stream Thischannel gr.adient is large, and deposition of sediments,
mostly sterile sand, along sections were the stream channel gradient is small.


The villages in the
villages in the area. area have been established relatively recently. Twenty years ago there 
The people through lack of available farm land in the south have moved north into the

region. were noBouzu is the major ethnic group in the area.
 
Some areas along the floodplain of these drainageways have been planted in sorghum during the past
 

25 years that this region has been settled. Plentiful roeraaL r.9.rp
t'e villagers. 

provides fuel and construction wood for 

Description of Initiative 

Desbos. 
Swissaid's channel protection efforts began near Ouirihamija in 1985 through the .fforts of Father Roget 

Father Desbos has been working in the region since 1967. Five channel irotection dams were 
constructed near the village along a one kilometer long gulied section of the valley's major drainageway. 
dams were spaced along a 800 meter section of the gullied drainageway. Theand the other two in 1986. Three dams were constructed in 1985The darn were positioned so that the impounded water of the lower dam reaches to 
the base of the next 

and eventual collapse. 

one up stream and thereby protects the dam from undermining by tumbling flood water
The gullied channel was 3 meters deep in spots. 
land. 


The upstream end of the gully had an advancing head wall which each year dissected more agricultural
to stabilize the gully. 
Swissaid contracted an agent of Rural Works to design and help supervise construction of a series of dams 

Besides the gabion dam constricting the flow within the gully, earth bunds which extend 
across the flood plain further restricted the flow of the flood water.flooding on the floodplain.

and water infiltration in the channel and on the floodplain. 

Both the dam and the earth bunds increase

The dams and bunds stopped the advance of the gullies and increased sedimentationgreatly improved crop production on the floodplain and in the channel. 

The increased soil fertility and water availabilitybund and dam are able to store sufficient water that even in November, two months after the last rain, sorghum 
was still growing. 

The soils on !he up stream side of theAlso, dry season gardens are now grown in the stabilized channel which is filling with siltand clay sediments. 
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Swissaid also initiated the construction of a series of four channel protection dams along a section ofa large drainageway near the village of Enadoujoum. Although the gully is much deeper and wider than the gullywhich was stabilized near Ouirihamija, the same design and construction methods were used. These dams, justlike those near Oirihamija, restricted the flow in the gully and caused more frequent flooding of the floodplain.Due to the increased flooding, large areas of the floodplain %harvest for the village of Enadoujoum. 
tre planted in sorghum and produced a largeOne major difference between the two sites is that the series of damsnear Enadoujoum did not extend the full length of the gully.collapse of the last dam dowa stream from the others. 
This resulted in the undermining and partialSand has completely filled the gullied channel behind thedams near Enadoujoum. The lateral gullies that were forming from the channel are now stable. The Prefet onviewing these dams was greatly impressed, especially from the tast dam in the series which provided a strikingcontrast of a large 3-4 meter deep gully below the dam and a completely sand filled channel above the dam. 

Laterite rock was mined from nearby areas and used to fill the gabion.the rock and construct the dam Unskilled labor used to minewas paid by Swissaid through food-for-work.construction Swissaid also subsidized theof the gabion wire baskets through the village cooperatives and povided transportation for thematerials. 

Food-for-work provides the incentive for the people to construct the dams and bunds. Otherwise manyvillagers would, out of necessity, have to leave the area in search for income during the dry season.income generated during the construction of the dams provided The food 
an equivalent income of 15,000 F CFA perperson-month. The greatly increased sorghum production on the flood plain now offers an example and incentiveto villager for construction of other dams. 

Discussion of Initiative 

Channel protection dams are usually too large for an individual or eventechnical and financial support. a village to construct withoutWithout this support to stabilize the large gullies the land is at risk fromextensive lateral gully erosion and permanent loss of productive agricultural land. The dams cause increasedflooding of the floodplain which provides supplemental irrigation for crops. This is especially important in thedryer rainfall zones. 

It is important that the entire length of the gullied drainageway be treated with a series of channelprotection dams. As demonstrated at one of the dam near Enadoujoum, if the gully continues from the last dam,the last dam will be left unprotected from undermining and will eventually collapse. 
Also, dam construction projects

organize can be community projects which offer opportunities f'r villages toor reinforce those organizations that exist. These as well as can be aother projects catalystincreasing organizational and management skills of villagers and for the formation of new enterprises. 
for 

FLUP Gully Erosion Control Checkdams 
Sm all channel protection dams are constructed through paid labor that is hired by the Forest Land UsePlanning Project (FLUP) in order to stop gully erosion. This is one of several interventions used by the projectto rehabilitate the forest and brushland. 

The soils surrounding the stabilized channel are protected from lateral gullies forming. The flood waterretained behind the dam reduces storm flows and helps reduce erosion down stream. 
 The retained water
infiltrates into the channel and helps recharge the local aquifer. Also, the improved habitat result in increasedvegetative cover around the stabilized gully. 

Background Information 

Guesselbodi National Forest is located 20 km east of Niamey in south western 
Niger.
10,000 ha National Forest on eroded degraded shruhland. The site is aThe present annual rainfall is around 450 mra. Thepredominant soils of the forest occur on th. n-arly flat to moderately sloping plateaus and are shallow, gi'avelly, 
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Niger 
and occur over ironstone. These soils support thinly spaced, moderately dense thickets of small trees and large
shrub, primarily of Combretm =pp. Moderately deep to deep, sandy soils areproductive. of minor extent but highlyThese soils occur at the base of the plateaus and are easily eroded.
 

Zarma is the predominant ethic group in the area. 
Some sedentary Peul also live in the area.provides pasture for nearby sedentary populations The forestas well as for the transhumant populations. The forest isespecially grazed during the rainy season when the surrounding fields are in crops.
The project pays laborers, usually from nearby villages, the governmental minimum wage of around 900F CFA to dig erosion control and water conservation bunds, build channel protection dams, and plant treeseedlings. 

Description of Initiative 
3mall check dams are constructed in gullied drainageways. They are constructed from hand placedlateritic rock that are collected from the surface or, when not available, from that ripped from the ground usinga bulldozer with a ripping chisel. The spacing of the dams is such that the water from the lower dam will beponded to the base of the upper dam. 
 This spacing is estimated without using surveying equipment. 
 After therains, sediment and vegetation collect above the dams and grow on the previously scoured and bare gullies. 

Discussion of Initiative 

tangible 
Gully erosion is expensive to control and usually does not provide benefits that are as immediate andas other conservation structures.exponentially increasing the expense of stabilizing them. 
 Frequently gullies occur where rocks 


However, if the gullies are not controlled their spread can be rapid,available, thus the added transport cost makes the expensive repairs even more expensive. 
are not readily

In cases where rocksare not available, gully erosion control is much more complicated and requires a community effort to revegetatethe gullies and control excess runoff from the upper watersheds. 

CARE Maggia Valley Windbreaks 
CARE, working with Peace Corps volunteers and area farmers, planted lines of windbreaks to protectthe agricultural soils within the Maggia Valley from wind erosion. 
The windbreaks protect the soil from erosion and provide
efficient transpiration of the crops. a microenvironment which allows 
moreon the surrounding brush land. 

Wood harvested for the windbreaks relieves the demand for wood that isThe reduced wind erosion improves the air quality for people living nearwindbreaks. The effect windbreak on the aquifer is not yet known. 
the
 

Windbreaks protect bare soils from wind erosion for a distance down wind of 10 to 20 times the height

of the windbreak. This distance depends on soil and wind conditions. 
 The 400 km of Maggia Valley windbreaksprotect 4,000 hectares. 

Background Information 

Maggia Valley is located 110 km south-southeast of Tahcua in central Niger. The valley is in a 400 to 
450 mm per year rainfall zone and is surrounded by lateritic plateaus. The windbreaks are located on the terraceand floodplain soils which are grown are flat, deep, well drained, and loamy sand to sandy clay loam in texture.The water table is generally 5 to 15 meters deep. 

The predominate ethnic groups in the area are Hausa, usually farmers, and Fulani, usually herders.
Agriculture is restricted to the sandy plains, terraces, and flood plains in the valley. Millet, cowpeas, and 
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sorghum are the major field crops. Occasionally, once every 10 years or so when floods provide supplemental 

water to the fields, cotton is intercropped with millet and sorghum. 

Description of Initiative 

The CARE project established the first windbreak in the Maggia Valley in 1975. CARE foresters, Peace 

Forest Service have worked with the farmers in planning and planting theCorps volunteers, and agents 
Since 1975 over 400 km of windbreaks have been established to protect fields in the valley. Thewindbreaks. tocost of establishing and protecting one kilometer of windbreak for the first four years is between 270,000 

The windbreak lines are spaced 100 meters apart with each line consisting of300,000 F CFA or about $1000. 
nilotica. The lines of trees are spaced 5 meterstwo lines of neem or one line of neem and one line of A 

spaced 4 meters apart. The line are oriented perpendicular to theapart and the trees within the lines are 
prevailing winds. 

The neem trees that are trimmed grow back very rapidly. Fifteen year old trees that were pollard cut 

at a height of 2 to 2.5 m in May-June 1985 are nov, 2.5 years later, nearly the same height as the trees that were 
more effectivenot trimmed. The crowns of trimmed trees grow lower to the ground which makes. them 

windbreaks. 

The project hopes to undertake a pollard cut of up to 35 ki of the oldest windbreaks at the end of this 

However, the ownership of the trees in the windbreaks, and the method of distribution of the wooddry season. 

products to be harvested has still not been decided. CARE is striving to have the wood products divided between
 

the field owner, woodcutter, and village or valley wide cooperatives but some of the forestry agents in the area 

feel that the windbreaks are for the Forest Service. 

Windbreaks, besides producing wood products, increase the production of crops between the windbreaks 

by protecting the crop from winds that cause sand blasting of young plant and from storm wind that can cause 

lodging. Yields are also increased, especially during low rainfall years, because the windbreaks allow the crop 
Studies conducted on the effects of the Maggia Valley windbreaks of crop yieldsto more efficiently use water. 

indicate that one can expect a 17% increase in overall millet yields when the crop is grown between windbreaks. 

That is, 1000 hectares of millet fields with windbreaks will yield about 17% greater yields than 1000 hectares 
The increasc in biomass production of the crops is even more substantial.without windbreaks. 

The effect of wood products from the Maggia windbreaks on local markets will be interesting to follows. 

Four meter neem poles currently sell for 500 to 750 F CFA in the area. The effect on the pole wood market 

of maintenance harvesting of 35 km of windbreaks per year is unknown. This is especially important since private 

woodlot production of poles has become very popular. 

Discussion of Initiative 

in stopping wind erosion, increasingThe Maggia Valley windbreaks are a widely recognized success 
However, the valley has relativelyagricultural production, and providing wood products to a deforested area. 

high water tables compared to much of Niger and the Sahel so the extension of neem windbreaks will not be 

appropriate for all sites in the Sahel. Determining ownership of the trees is still a burning question in the valley 

and may pose problems in other areas as well. Difficulties may also be encountered in designing windbreaks so 

all farmers bear an equal burden of having a portion of their fields out of production. The loss of grazing land 

for four years during the establishment of the windbreaks is also a problem that should be addressed with the 

herders. Also, the water balance between aquifer recharge and the transpiration of the ground water by the 
There is a danger that inappropriatewindbreaks is unknown for Maggia Valley and other areas in the Sahel. 

windbreaks may put too large of a demand on the water table and result in a lowering of the water table. 
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SOIL FERTILITY IMPROVEMENT 

Gao Project (UNSO)
 
Background Information
 

Location: Boboye, Loga, Do. ;o Arrondissements, Dosso Department, Niger 
Major Characteristics of the Location:(dallol) of the Niger River. 

Plateaux with sandy soils fall away to several fossil affluentsNaturally dense stands of Acacia albida are found in some of the latter areas.Upland vegetation is open tree savannah with Combretum micanthrum, and Guiera senegalensis with scatteredlarger trees including Ficus, sp., and tamarind. From north to south, annual rainfall is in the 300-600 mm range. 
Number of Hectares Affected: Several thousand. Ninety villages affected by project activities. 
Special Characteristics of the Case: Project is working with individualistic Zarma farmers and Fulanifarmer-pastoralists. Project utilizes direct payments for tree planting and protection. 
Seasonal cultivation of millet, sorghum, and cowpeas accompanied by cash crops of peanuts and cotton,especially in the better watered areas. Around Dosso, some big merchants have begun to use mechanization.Around Boboye, a traditional agro-sylvo-pastoral system involving protection of Acacia albida, or Gao trees,existed. Under higher rainfall conditions, historically, maize and sorghum were commonly planted at the feetof Gao trees. 

Protection and regeneration of field trees, especially Acacia albida through direct payments to farmersand through ongoing extension efforts. Current applied research activities concern development of living fences,alley cropping, contour bunds, direct seeding, etc. 

Description of Initiative 

Technical Measures Taken: Farmers were paid 30 CFA francs per protected seedling. Initially, projecttried to get farmers to picket the seedlings with color coded pickets in order to examine year-by-year progres:Women were paid 200 CFA francs for woven protective baskets made from local materials: CombretumGuiera. anc.Project aims for 100 trees/ha, but suggests 50 trees/ha would be as reasonable goal. 
A number of small village nurseries producing seedlings (Baobob, Neem, Nere, Prosopis, Gao, etc.) forreforestation have been established. These are dependent upon the good will of local village heads. Thepopulation does not seem especially enthusiastic about continuing this activity. 
The project overcame difficulties of transplanting Gao by using direct seeding with protection, earthenpots, and early replanting. The key issue in artificial regeneration is protection to allow roots to develop. Twoweeks of protection during the wet season is enough to get p!ants established. Thereafter the main problem isprotecting young plants from destruction during weeding and from deracination by cattle. 
There is some interest in construction of contour dikes and reseeding with Andropogon gayanus.bundle of seco, or cut Andropogon goes for 1000 francs on local markets. The

As was discovered at Guesselbodi,this grass regenerates will behind bunds. 

39
 



Summary of Project Activity
Years Action 1983/84 1984/85 1985/86 Total 

Vlags 22 33 46 47 
118,495394 1085 1648 1700382554,455VillagesFarmers 


38,215 ,1,4

Total plants produced 25,828 
Gao produced 20,443 	 31,762 45,099 97,304 

25,337 40.687 84,706
Total trees planted 18,682 

36,313 73,30515,942 23,050Gaos planted 
2720 22 44 

Gao/farmer 
7,709 26,674 5,377 37,760

Protective baskets produced 

Social Organization of the initiative: The project began with traditional extension methods, i.e., top down 

In the second year of the project, the GRAP interactive extension method, devised in Burkina Faso, 
Farmer recognition of themethods. 	 i ly during the rainy season. 

was implemented. Villages are.visite 
st
 

agronomic advantages of Gao facilitate implementation of project goals. Progress is grea 
interest in promoting
an 

are made through the chiefs, the latter have 	 theSince payments a farmers' attitudes towards 

support these goals. 

variety of reasons, project staff note a change 

aprotection activities. For 

There has been something of a spread effect from the project, 

environment towards a more proactive stance. 

with farmers in some non-project villages protecting Gao on their own. 

Results of Extension Efforts 
Total1985/861984/851983/84Years 

90846752Project Villages 
2,500Farmers	 1,6751,5551,566Participating 	 177,854 314,860101,57135,435Gaos Protected 	 1261062,365Gaos/Farmer 

Economic Incentive System: The essence of the system is the cash payment received by farmers for each 

seedling protected and/or planted and protected. Project staff say that they would like to move away from this 

system, but the system was inherited from the precursor FAC/CCCE project and villagers favor it. 

Staff claim that trees belong to the population. Farmers may, 

General Discussion of the Initiative: 
A sociological survey discovered that only 10% of the 

under Forest Service control, thin trees in their fields. 
a regular

The sam 2 evaluation complained that
population would continue planting activities in the absence of project support, mainly because of the sacrifice 

in time and effort involved in planting and protecting trees. 


extension effort had not been established due to the lack of extcnsion personnel.
 

note that Gao aloae is insufficient to cope with the effects of drought, lack of 

Project documents 
following, and erosion on departmental soils. For this reason, the project has broadened its efforts to experiment 

cum living hedges, and adding Acacia senegal to Acacia 

with contour diking and establishment of windbreaks 
No method of rapid windbreak establishment has 	yet been found, although the project is 

albida plantings. 

experimenting with a number of species, especially Australian acacias.
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REFORESTATION 

FLUP Management of Guesselbodi National Forest 

The Forest Land-Use Planning Project is developing and using natural forest management techniques 
on Guesselbodi National Forest to rehabilitate the degraded forest and greatly increase the production of wood
and other products from the forest. Central to the management techniques is control over land-use and 
involvement of the surrounding communities in the management of the forest. Reforestation, soil and water 
conservation, controlled cutting of live trees, and controlled grazing of the forest are techniques used by FLUP 
in natural forest nanageme.nt. 

Reforestation and natural forest management, beside providing wood, forage, and a better vldlife
habitat, protects the soil from splash and wind erosion and increases its fertility and productivity. The soil and 
water conservation structures also increase vegetative production and increases aquifer recharge. Due to both
reforestation and conservation structures the rainfall runoff from the area, although less, carries less sediments 
and is of better quality. The reduction in wind erosion improves the air quality for the surrounding villages.
Approximately 4,000 hectares have been treated at Guesselbodi National Forest in the past four years. 

Background Information 

Guesselbodi National Forest is located 20 km east of Niamey in south western Niger. The site is a
10,000 ha National Forest on eroded degraded shrubland. The present annual rainfall is around 450 mm. The 
predominant soils of the forest occur on the nearly flat to moderately sloping plateaus and are shallow, gravelly,
and occur over ironstone. These soils support thinly spaced, moderately dense thickets of small trees and large
shrub, primarily of Combretum M1. Moderately deep to deep, sandy soils are of minor extent but highly
productive. These soils occur at the base of the plateaus and are easily eroded. 

Zarma is the predominant ethic group in the area. Some sedentary Peul also live in the area. The forest
provides pasture for nearby sedentary populations as well as for the transhumant population. The forest is 
especially grazed during the rainy season when the surrounding fields are in crops. 

The project pays laborers, usually from nearby villages, the governmental minimum wage of around 900
FCFA to dig erosion control and water conservation bunds, build channel protection dams, and plant tree 
seedlings. 

Description of Initiative 

The management of this forest began with a soils and vegetation inventory of the forest. The forest was 
divided into 10 parcels, approximately 1,000 hectares each. The size of the parcel was determined on the projects
capability to planting tree. and construct water conservation structures over the area within a one year period.
The parcels are treated and protected from livestock for four to five years until the planted trees grow above 
grazing height. Guards are hired who are not from the area and thus are unlikely to have any social obligations
to any of the users of the forest. The guards for this project are Touregs which have a tradition of being guards.
Livestock caught in the protected area are put in stockades and the owner is fined when he claims the animals. 
During the beginning of the project threre were numerous violations but now there are relatively few. 

Planting of indigenous species is an integral part of natural forest management. Planting trees and 
grasses provides an opportunity to change the species composition of a degraded forest and achieve much highe
and more valuable levels of production. By planting indigenous species the people are provided trees that have
known uses and products (e.g. food, fodder, firewood, building poles, fiber for cordage, tannins, dyes, stains and 
inks, gums, re "nsand waxes, poisons, antidotes, and drugs). 
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The FLUP project promoted, to a reluctant Forest Service, the cutting of live trees followed by a period 
Cutting old, slowiy growing trees allows these trees to be replaced byof protection, usually one to two years. 


very rapidly growing sprouts. Protection from livestock allows the sprouts to grow above grazing height.
 
Otherwise the sprouts are likely to be killed through overgrazing. Studies are being conducted to determine the
 
level of increased production. Current conservative estimates of regrowth is 1.5 m3/ha-yr. The immediately
 
exploitable wood that exist ;n a forest provides sufficient incentive for this type of management. 

Another major management technique used under appropriate site conditions isthe construction of small 
Phosphate fertilizerwater-harvesting catchments around each tree planted and around selected existing trees. 

is applied to all the trees planted. Water conservation and soil fertilization increases tree survival and growth 

rates at minimal extra cost compared to that of producing and planting seedlings. Tree production costs are 
around 35 to 200 F CFA, not to mention transportation and planting cost, while the cost of fertilizer for each 
tree is 5 to 10 F CFA. The labor cost of a water-harvesting catchment c n range from essentially zero to very 
expensive. Two types of water-harvesting catchments are mainly used by this project. One type, which cost 
essential nothing to build, is where a portion of the earth removed from the planting hole is shape into a small 
bund orientated s' that it intercepts runoff and diverts it into the hole. The other type consists of two bunds, 
each two meters long, formed in a shape of a "V'. This type cost approximately 200 F CFA each in labor. 

The project conducts applied research on different conservation and planting techniques. Much of the 
research is initiated and conducted by Peace Corps and German volunteers who also oversee the construction 
of soil and water conservation structures, the management of the tree nursery, and the planting of the trees. 
Nigerian forestry agents assigned to the project receive on the job training while conducting assign tasks. The 
project frequently gives field courses in natural forest management to forestry students. 

The project isinvolving ncighboring villages in the management of the forest by allowing them to exploit 
its natural resources. The cooperative structure which was organized by the Cooperative League of the United 
States of America (CLUSA) is extremely viable and works to the mutual benefit of the project, the villages, the 
villagers, and :he cooperative. The cooperative organization consists of representatives from the neighboring 
villages. It provides an organization through which the project can work with the villagers in achieving 

The villagers who are cooperative members have thesustainable and increased production from the forest. 
privilege of exploiting the forest resources at the direction of the project. The members must in turn sell the 
forest products, usually wood, to the cooperative. The cooperative then sells the wood at a higher price usually 
to traders who in turn sell them in Niamey. Often the villagers will by-pass the traders by buying from the 

The cooperative makes itscooperative the wood that they collected and then selling it at nearby markets. 
percentagc of the wood and the villager makes more from the wood. Cooperative members are discouraged 
from by passing the cooperative because they would be stealing from the cooperative and the villages who 

collectively benefit form the cooperative's revenues. Also it is in the cooperative and villages interest to protect 
the forest from illegal harvesting from the forest. 

The neighboring villages also benefit from the forest by being allowed to cultivate on the sites that are 
ideal for agriculture. The project requires the farmers using the national forest land to protect the trees planted 
for windbreak. Hopefully, over time, the farmers will become aware of the benefit of agroforestry as have the 
farmers that have fields within the CARE Maggia Valley windbreaks. 

Discussion of Initiative 

The deforestation around urban centers is a serious environmental and economic problem facing 
Saheian countries. For example, an estimated 3 million metric tons of wood will be harvested from one million 
hectares of forest and shrubland during the next 12 years in Niger. The forest and shrubland around urban 
centers is experiencing severe pressure from lower annual rainfall, wood harvesting, livestock grazing, and 
-xpansion of agricultural. Unless the present land management is changed regeneration of trees and grasses in 

these area will remain low and desertification will continue to claim more and more productive land. 

As a result of the project's activities, donor groups and the government are considering adopting the 
Guesselbodi approach and extending it throughout the country. In order to extend this natuzal forest 
management approach, land tenure, especially for herders, must be resolved since most of the forest land that 
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should be managed is not within the boundaries of national forests. This approach will remove a large area ofland from grazing. Even though the managed tracts of land will provide greatly improved pastures the initial lossof limited pasture land will place disproportionately the burden on the herders. 
This approach will require the training of "new" techniques in forestry management to a large numberof forestry agents. An estimated 60 additional forest agents plus administrators will be needed to manage theone million hectares that will be required to supply Niger's wood requirements for the next 12 years. 
The change in attitude for the Forest Service from one of total protection to that of sustainableexploitation may be difficult for the government and its agents to accept, but examples like the GuesselbodiForest can provide convincing evidence to speed their adoption. 

Swissaid Initiated Village/Private Wood Lots 
Swissaid organized and supported through food aid the construction of water-harvesting catchments andthe planting of trees for village woodlots. Once the trees are planted individuals are given ownership of the treesand catchments. 

The village of Ouirihamija is reforesting abandoned, degraded areas that are devoid of vegetation. Therain that falls on the crusty soil is captured behind small bunds which allow a larger percentage of the water toinfiltrate into the soil. This allows increased vegetative growth and aquifer recharge.and impeded runoff reduces Also the captured watererosion. The increased vegetative cover as a result of these water-harvestingcatchments helps protect the soil from splash and wind erosion. 

The Swissaid design concentrates the runoff from approximately 18 m2 onto 6 m2. The village hasconstructed water-harvesting catchments and planted trees in three 10 hectare woodlots during the past three 
years. 

Background Information 

Ouirihamija islocated 50 km north-northeast of Tahoua in central Niger. The area is located at the baseof an escarpment capped with laterite on the footslope soils derived form phosphate rich limestone and have high
levels 
 of available phosphate and potassium. The soils on these foot slopes have silty clay to silt clay loamsubsurfaces and have a relatively high cation exchange capacity and water holding capacity. They are neutral tobasic (pH ranges from 7 to 9) with free carbonates present, and are generally bare of vegetation. The slight crustformed on the surface creates a large amount of runoff water during rain storms which has causedamount of gully erosion in the area. a large 
expands when wet. 

The soils have strong structure. The type of clay occurring in these soilsThe large cracks formed in these soils after they dry threaten to cause failure of bundsthrough erosion from piping if the bunds are not maintained. The areas where water-harvesting catchments areconstructed have not been used for cultivation and are available to anyone willing to cultivate them. PlentifulCalotropis rLegr provides fuel and construction wood for the area. 
The village of Ouirihamija is a relatively recently settled village of less than 200 people, with around 90%Bouzu and the remaining 10% consisting of Hausa, Toureg, and Peul. Twenty years ago there were no villagesin the area. The people through lack of available farm land in the south have moved north into the region. 
This project was initiated in 1976 by Father Roget Desbos and financed by Swissaid. Father Desbos hasbeen working in the village since 1967. The project started after Father Desbos took four villagers to see waterharvesting catchment work that was being done in the Agadez region to the north. 
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Description of Initiative 

In 1985 the villagers of Ouirihamija began woodlots that are communally constructed and planted but 
privately owned. The villagers begin during the dry season by constructing water catchment in the shape of 2 
meter radius half circles. Each catchment concentrates runoff onto 25 percent of the area which nearly 
quadruples the water that is normally available. Each participating villager construct four catchment per day at 
a density of around 400 catchment per hectare. See Case Example, Swissaid Initiated Water-harvesting for Crops 
and Trees, for further discussion on the water-harvesting catchments. 

Swissaid helps organize the villagers where they communally construct the water-hE--vesting catchments 
and plant the trees. Swissaid provides food aid to the villages for their labor and subsidizes the making of chain
linked fence through the village cooperative. Villagers that build and plant the village woodlot are compensated 
for their labor through payment in food-aid. Each person receives 2.5 kg of sorghum and a variable amount of 
dry milk per day (800-1000 F CFA in value) for each day of work. The project pays for chain-link fencing that 
the village coop cative makes in order to protect the woodlot from livestock. Once the trees grow above grazing 
height the project plans to use the fences at other sites. After the trees are planted the villagers divide the 
catchments among themselves for cropping and/or tree management. 

For each 10 hectare woodlot each family receives approximately 50 catchments with trees. Each family 
is responsible for the maintenance of their trees and catchments. They trim and harvest their trees with the 
guidance of the Forest Service. The villagers also plant millet, cowpeas, and okra, at approximately 30 by 30 cm 
spacings, in the same catchments as the trees. This allows the farmer to take advantage of the full productive 
potential of the catchment until the trees grow large and create too much shade for the crops. 

The trees that are planted during the rainy season are provided by the Forest Service. They are mostly 
Prosois iuliflora but numerous local species are provided as well. Survival rates of trees planted in these 
woodlots are around 95% when planted on the clayey footslope soils and around 80% when planted o the sandy 
plain soils in the valley. Trees in these woodlots have grown 2 to 2.5 meters in the 18 mon hs from planting and 
provide a sharp contrast to the adjacent bare eroded slopes next to the plantation. 

Discussion of Initiative 

This project combines the positive aspects of communal work in a common area with those created 
through private ownership. A technician that is monitoring and directing a project can more efficiently use his 
or her time if a large number of individuals are concentrating their work on a common area. Working in groups 
is often much more enjoyable than working individually. ALo, protecting one largt; communal woodlot is much 
easier than protecting many individual woodlots. 

When the villagers know that they will directly receive benefits from their communal labor, the work 
tends to be of better quality. Giving private ownership over the trees decentralizes the operation and 
maintenance of the woodlot to a family or individual level. The villagers then can use their trees and catchments 
in ways that best suits their needs. This system offers more incentive for the villagers to maintain the catchments 
and trees. Also communal peer pressure will ensure maintenance because a poorly maintained catchment can 
threaten the others down hill from it. 

The water-harvesting techniques used are simple and easily replicated by villagers on their own. Their 
are no opportunity costs or tenure problems in using these degraded, abandoned lands which are often ideal for 
water-harvesting. 

It is doubtful that the people in this severely degraded area with no immediately exploitable resources 
could forego income, that they could earn elsewhere, in order to construct water-harvesting catchments for the 
woodlots. Using food-aid allows the villager to construct catchments and to plant trees which can provide them 
with a source of income in the near future. As soon as the people situation improves and they are assured 
adequate food, clothing, and shelter, then they will be more willing to invest in the future on their own. 
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Private Woodlots in the Tahoua Department 

Farmers are using short rotational forestry techniques to grow trees on prime agricultural land. The 
trees grown in the woodlots provide a denser, more protective cover than the agricultural fields that they replace. 
The denser cover provides better protection against wind -nd water erosion. It also provide a better wildlife 
habitat. The increased production of polewood through privte woodlots relieves the natural forest and brush
lands from exploitation. Private woodlot are usually 100 to 3,000 m2 in size. 

Background Information 

The Maggia Valley and Bouza are located 110 km south-southeast of Tahoua in south central Niger.
The recent annual rainfall in this area is 350-400 mm. Herding and rainfed field cropping is the major land uses 
of the area. Millet, cowpeas, sorghum, cotton, and peanuts are grown in the area. The Forest Service has 
allowed unrestricted harvesting of trees by the individual that plants them which has lead to the spread of 
woodlots. The woodlots are located in depressional areas of the sandy plains where the trees receive 
supplemental water from flooding or high water tables. 

Description of Initiative 

Tama Area Woodlots 

The farmer interviewed near the village of Tama in the Maggia Valley started his woodlot in 1979. He 
has been to Mecca for the Hadj and was one of the first in the village to start his own woodlot. He now has a 
total of three woodlots. Two of his woodlots are on the best soils in a drainageway which frequently floods. This 
provides supplemental irrigation to what rain that falls. The water table at this site is 20 meters deep. His first 
harvest was in 1984, five years after planting. Neem trees are predominantly grown because there are few 
eucalyptus seedling available to plant. The initial tree spacing is often irregular, generally 1 tree per 1 to 7 m2. 
Seed and stump sprouts often densely cover the ground under the canopy of the older trees. 

Bouza Area Woodlots 

Fifteen out of 100 families in a small village near Bouza have woodlots. The growing of private woodlots 
started 15 years ago when the Forest Service allowed the cutting of neem. The farmers said that an area with 
a high water table or an area that frequently floods is needed in order to grow a woodlot. Tree spacing is 
variable and is similar to the spacing observed in Tama. 

The Forest Service decision to allow uncoLutrolled harvesting of trees that a villager plants permitted the 
culture of trees as a crop. The Forest Service in the Tahoua Department gives Tree Farmer of the Year Awards 
for each arrondissements. 

The need for more wood keeps up the demand for more woodlots. Approximately 20% the families in 
Tama have woodlots and the number is increasing each year. In a village near Bouza t ae villagers sells most of 
the wood that they grow, obtaining an income of 50,000 F CFA/year from an averagr size woodlot. Poles are 
sold for 500 F CFA each in the villages around Bouza, 700-750 F CFA each in Boma, 600 to 700 F CFA each 
in small villages around Malbalza, 800 F CFA each in Malbaiza and approximately 1,500 F CFA each in Tahoua. 
The people are not afraid of the local markets being saturated because they feel the market in Tahoua and in 
other areas where polewood is scarce will take-up the slack. 

Discussion of Initiative 

Using prime agricultural land to grow an assured polewood crop makes economic sense in zone where 
drought and crop failure islikely, especially when one considers that growing trees has a small labor r.luirement 
and few storage problems. 
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people 
The market for wood produced from private woodlots has not yet stabilized. Each year more and moreare starting woodlots. Crucial to their development is a good relationship with the Forest Service andthe ability of farmers to freely harvest the trees that they grow. 

Bouza Area Live Fence 
A four meter high Prosop 5uliflora live fence has grown around the seasonal pond that the villagersuse for dry season gardens, orchards, and woodlots. The villagers planted the live fence with the help of LWRin 1983. The live fence is discontinuous and the empty gaps are filled with thorny, dead branches when thefarmers needs to use a section to partition and protect their garden plots. The farmers are afraid to allow cuttingand trimming of the fence for fear that they, themselves, will cut too much from the trees and kill them.Forest Service has assured the villagers that it is alright to cut the trees. 

The
Presently the fence is acting as aneffective wind break where the line of trees are oriented perpendicular to the wind. These live fences still havepotential to provide good protection for the gardens from animals and provide a large amount of wood and leaffertilizer for the gardens. 

is 350-400 mm. The site is in 
The site is located 20 km south of Bouza in south central Niger. The recent annual rainfall in this areaan interdunal depression with sandy soil around the edge of the depression andclayey soils in the depression. The water table is 5 meters deep. 
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ORGANIZATIONAL IMPROVEMENT 

Project de Developpement Rural Integre de Keita 

This $34.8 million, seven year Italian based project is concerned with the integrated rural development 
of a portion (53 percent) of the Keita arrondissement, located 100 km south-east of Tahoua. The population 
of the arrondissement is around 150,000 people. 

The project is truly integrated with activities in agriculture, forestry, livestock, road construction, soil 
conservation, cooperative development, rimmercialization, credit development, education, and health. Of the 

$29.0 million for payment of equipment, materials, andtotal invested, the Italian governmenf is donating 
expatriate salaries. FAO is donating Y3.8 million in food aid, and the Government of Niger is donating $2.0 
million in government worker sarii-s. The area immediately affected by project is 2,570 km2 arond the town 
of Keita, of which 153 km2 art. plateaus, 2,165 km2 are valley slopes, and 252 km2 are alluvial plains. This 
investment averages $135/hectare, obviovsly an amount that is not widely extendible throughout the country or 
the Sahel. 

The project is designed o be flexible and pragmatic. It started with a survey of successful natural 
-- source management and community development techniques used in Niger. From this the projects team of 
specialists further developed the project plan. This included a variety of interventions, such as: soil ,andwattr 

crop culture improvement, livestockconservation, tree planting, tree nurseries, crop variety improvement, 
improvement, crop storage facilities, wells, clinics, schools, clinics, and cooperative establishment. Through village 
participation, the people decide what actions they need and should implement. Among these project-supported 

trustinterventions many have immediate and tangible results. Once cooperation, results, and have been 
established other less tangible interventions are initiated. 

The project area is in a 350-400 mm rainfall zone which is characterized by highly variable rainfall 
The area consist of plateau soils, sideslope and footslope soils of thethroughout the year and between years. 

valley, sandy plain soils, and alluvial soils. Plateau soils, which range from shallow to deep, are mostly used for 
pasturage and forestry. The agricultural soils on the plateaus often occur in depressions and sinkholes which 
have accumulated deeper soils and receive supplemental water through runoff. Sideslope and footslope soils are 

on the steep to moderate slopes below the plateau escarpmentthe predominate soil in the Keita area and occux 
and on the outlying hills. These clayey soils have formed from phosphatic limestone and are some of the most 
fertile soils in Niger. Over-grazing and deforestation on these soils has resulted in them appearing as barren 
wastelands. The valley also contains sandy plain and stable dune soils which are the predominate agricultural 
soils of Niger. These sandy soils are drought, and low in phosphate. Alluvial soils are extremely variable and 
can range from sandy to clayey in texture. The area has been severely degraded due to the general reduction 

areaof rainfall, overgrazing, deforestation, and expansive agriculture. The selection K.f this severely degraded 
provides a stark background to accentuate any positive results. 

Among the interventions the soil and water conservation ones have the most visual and immediate 
impact. Three simple techniques were chosen by the project that can be used throughout the project area. They 
consist of a water-harvesting trenches for growing trees, water-harvesting contour dikes for growing both crops 
and trees, and checkdams to stop gully erosion. These interventions which are labor and equipment intensive, 
account for a large part of the project's budget. However, its result is a spectacular transformation of a barren 
wasteland into land that is producing food, forage, and wood. 

The project uses a watershed management approach in treating the land. In order for people to receive 
the benefits of the project treating their agricultural land that occurs in the valley, they must first treat the upper 
watershed, the plateaus, hills, and footslopes. This prevents excessive runoff of the upper watershed from eroding 
away the work done in the lower watershed. Also, the control of runoff in the upper watershed allows the use 
of smaller less expensive structures in the treatment of the lower watershed. 
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The project uses the indigenous village land control system, "le terrior villageois", when planning landrehabilitation efforts with each village. The project and the villages together decide on contiguous areas of landto be treated each year. This allows easier protection of the young tree from grazing animals. It also establishes 
a system for rotation management where the land is protected from animals until the tree and grasscs becomeestablished, then is opened to controlled grazing. This then could be followed by tree harvesting, replanting, and
animal protection, etc. 

The project's activities provide means for dry season "income" to people and allows many of the mento stay in the area instead of traveling to other towns in search for work. The high level of participation should
be expected since the people are in need of something to improve their rapidly declining standard of living. Alsothey have been sensitized to the benefits of soil and water conservation through previous conservation projects. 

The government of Niger at all levels can not take lightly this concentrated amount of aid. Food-for-Work which has produced the most noticeable results of the project, infrastructure development, extension, and
education that are provided by the project have encouraged strong governmental backing. 

Many of the less expensive aspects of the project are used elsewhere vth equal success. The seven yeartime constraint, the use of expensive heavy equipment, and the use of soil and water techniques that may havebeen more labor intensive than necessary contributed to high cost of the project. Three aspects that may allowsimilar projects to be as effective while using less money are: (1) a longer project time frame; (2) lessdependence on machinery and more on local labor which may be slower and less cost effective, but has moresocial and economic impact to the area; and (3) the utilization of soil and water conservation techniques that are
better designed, more sight specific, and less expensive to build. 

Prefet de Tahoua initiated Interventions 

The Prefet (departmental governor) of Tahoua, located in central Niger, had a technical sheet on waterharvesting developed and dispersed throughout his department. The sheet describes the use of water-harvestingfor tree and crop production and is based on the design used by the Swissaid project (Case Example, SwissaidInitiated Water-harvesting for Crops and Trees). The Prefet encourage the forestry agents to use food for workto initiate tree planting in the area and also suggested that millet and other crops could be grown within the 
catchments. 

Case Example, Malbalza Water-harvesting for Trees, describes a project initiated by a forestry agent inMalbalza as a result of the Prefet's technical sheet. This demonstrates how a bottom-up development project
can develop regionally adaptable natural resource interventions which can then be rapidly and widely dispersed
using the top-down approach. 

Niger River Fisherman's Association 

Another example of policy reform leading to improved resources management is provided by fisherman's
associations in Niger River fisheries in Niger. 

Niger River fisheries have declined forn an annual capture of 45000 metric tons in 1960 to only 900metric tons in 1985 due to lower annual river flows, less variety in seasonal flows, and the exploitation of the river
basin floodplains for irrigated rice culture. Over the same period, daily catch per fish.r has dropped from 13kgs to 3.3 kgs. Some species have virtually disappeared. Conditions are dramatic in the southern zone shared
by Benin and Niger, where over 80% of the capture is immature. Furthermore, lack or organic matter, limited sources of feed, periodic drought and competition with other activities for water resources limits futureacquaculture development. However, research results from the UN1P and U.S.A.I.D. financed FAO NigerFisheries Development Project suggest that proper resource management can double reverine production within
three to five years to 2000 metric tons annually. 
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Niger 

The policies of Niger's "Development Society", created in 1979, are based on revitalization of localauthority and participation. The recently adopted national charter now makes the "Development Society"responsible for regional and sectoral development. The FAO-sponsored Fisheries Development Project exploitedthis policy opportunity in order to start forging a new relationship between the Niger Fisheries Direction and theFishing communities. 

project staif. 

In 1985, fishers started creating their own professional associations in consultation with
They selected senior leaders, balancing regional, ethnic and "national" representation. Seniorofficers in each community are also the successors to ancient, still-respected traditional senior offices for each
regional fishery. 

Proposals for a fisheries management plan are the fruit of two years of frequent debate between FAOproject staff, Niger Fisheries Direction personneL, and the fishers. Management proposal include legal measuresto be institutionalized nationally and local measures identified by the associations. Legal measures prohibitspecific gear and restrict seasonal uses of certain areas and species. They were, however, designed for gradualimplementation in to furtherorder minimize disruption of the economy.local Local measures coverimplementation and monitoring, limiting "stranger"fishers participation, education of fishers for an ecologicallysound catch, and the identification of fish sanctuaries reserved for growth =ud reproduction. Further progressand institutionalization of reforms depends upon the fruit of further dialogue to be carried out under a plannLdsecond project phase. 

IDA Forestry Project, Damana 

Background Information 

Loca;ion: Damana Canton, Filingue Arrondissement, Niger. 

Major Characteristics of the Location: The zone consists of lateritic plateau cross-cut with fossil riverbeds (daLlol) covered with recent sandy soils. Dallol zones are characterized by Acacia :!bida (Gao), Balanitesaegyptica, Hyphanae thebaica, Zizpyhus mauritania and other Acacias. Plateaux vegetation is dominated byCombretum nigricans, Combretum micranthum, and Guiera senegalensis. Annual rainfall now rarely exceeds400 mm. Population pressure has forced inhabitants to establish villages on the plateau tops within the last 70 
years. 

Number of Hectares Affected: Three villages are chosen for intensive work; numerous villages haveobtained seedlings through project activity. Twenty hectares in one village protected by check dams. 

Special Characteristics of the Case: Since June 1986, the team has been experimenting with a newextension methodology for integrated agroforestry approaches to antidesertification. 

Traditional Land Use Practices: Rainy season cultivation of millet and sorghum in association withextension livestock rearing. 

Nature of the Initiative: Developing interactive extension methods to cope with major environmentalproblems experienced by villagers, including serious erosion and lack of means to exploit numerous small ponds. 

Description of the Initiative 

The main focus of work has been damming a gulley which threatens one village. A well has been dug.Mini-nurseries have also been established in the three villages. The projet has experiment with tin-field plantingand protection of field trees. Fencing and kiking of a small pond for gardening is underway. A programextend improved mud stoves employing AFN (Association des Femies du Niger) extension agents has bee~n
to 

financed.
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Social Organization of the Initiative 

The ionds d'AideThe World Bank provides funding through its umbrella forestry project. et de 

Cooperation (FAC) and the Association Francaise des Volontaires de Proress (AFVP) provide personnel. 

zone is difficult. According to the technical assistance, viiliers do
Organizing village self-help in the 

not have many interests in common. Village authorities do not have much power. Local administration has 

been very favorable to local initiative. Villagers have few resources. Cross-cutting land tenure claim 
never 

While the project is working towards a plan for village territo-y management.
complicate reclamation programs. 
for these reasons progress will be slow, inaemental. Technical assistance is feeling its way along. Where 

possible each activity is based on ,xpressed needs at the village level, then, a retrospective study of resource use 

is made, and joint plans for development elaborated. Project insists that villagers resolve internal discord 

themselves before assistanc, is rendered. 

For construction of check dams on the fully, 10 persuas rct:.ived some special technical training. Thirty 
Men did worked with the stones, while one carried waier to 

person work groups were called in turn to labor. 
The chief

the sites. The project provided some compensation during the two and one-half months of work. 

and certain other vigorous individuals provided leadership. An evaluation of the results was made after the 

rainy season so that people undei stood the causes of success and failure. Apparently, villagers have determined 

to continue the work. 

AFN extension agents trained five people in 4-5 illages in the construction and use of improved stoves. 

In three weeks, 95% of the compounds had improved stoves. A brief
Animators were chosen by the AFN. 

follow-up visit was organized a week later. Apparently "mong the women, a collective decision to try the stove
 

m L could repair them, but that they relied on the five
led to rapid adoption. Women claimed later that 

Technical assistance felt that a more significant follow up effort was needed.trainees for new construction. 

as a proofEconomic Incentive System: An OFEDES-dug well was provided the village by the project 

of the project's serious intent and as a sotuce of motvation. Self-interest has played a role i motivating people 

for the collective work involved in preparing the pond for the collective work involved in preparing the pond for 

Technical assistance notes a certain enthusiasm for Eucalyptus
gardening and for the gully control program. 
for poles, Neem for shade, Baobob for leaves and for fruit trees. A consumption study of improved stoves 

for some to 10% or lesi for others.revealed savings which varied from 30-40% 

The well cost 8 million CFA francs, the pond will cost 30 million CFA francs.Socio-economic Data: 

Generm'A Discussion of the Initiative 

would like to continue funding for another five
World Bank financing ends in 1988 although the FAC 


years. A long time horizon characterizos project activities according to technical assistance.
 

Establishing a climate of confidence is itself a lengthy, iterative process. Technical assistance opts for 

a flexible site specific approach to activities under a broad antidesertification/soil conservation rubric. They 

have hit on a basic extension message which they feel can be carried into new villages and their elaborated. The 
not exist; protect trees which do exist; economize scarcethemes of the message are: produce trees which do 


naturat, resources.
 

awarenessOver the long run, and assuming a broad-based heightened level of environmental can be 

achieved, the project sees village territory management at several diff~rent levels. These include: overall 

watershed management, through gully control and field level protection; windbreaks at the level of the entire 

village territory, pond development for individual villages; demarcation of grazing zones between villages. 

The project has tried a lot of different, currently popular forestry extension ideas. They tried to identify 
They also found protection from 

young regeneration with pickets, but found it difficult to picket in sandy soils. 


animals very difficult. They have used protective baskets, but the latter are expensive, and people are somewhat
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Niger 
reticent to deprive animals of pasture.customer intentions well. 

It appears that buying and planting trees grown in the nurseries impliesto protect as Unfortunately, certain popular trees, suchrequire more as mangoes and baobobswater than is conveniently available. 
Technical assistance indicates it might be interesting to expand activities into nearby plateau forests. 

Some 10 hamlets depend on the forests for income fon woodcutting.zone from which Niamey draws firewood. These forests are just on the edge of thebu Villagers there feel exploited by urban wood haulers given that a 
!lie of wood is sold for just SO.10 in the bush, while a stacked cubic meter retails for $15.00 in Niamey. 
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Senegal 

WATER CONSERVATION 

Bougoutouts Salt Barrier and Water Retention Dam 

Dam construction was initiated by Comitd d'Action pour le Developpement du Fogny (CADEF). The 

funding for the dam construction was provided by OXFAM Canada, however, CADEF also receives funding from 

Church World Service, Centre International d'Education Permanent et d'Amenagment Concert6, USAID, ISRA, 
and ENEA Dakar. 

Soil and water are conserved and productivity of the soil is increased through these interventions. The 

fresh water retained behind the dam attracts livestock and wildlife. Fish have appeared in the semi-permanent 

pond that has formed behind the dam. The increased water availability has reduced some of the risks of 

agricultural production and allowed an intensification of agriculture which utilizes human energy more efficiently. 

The dam affects approximately 20 hectares upstream by impounding water for a longer period of time. 

Also, it affects approximately 50 hectares down stream by providing a flush of water after the tidal flooding and 

thereby reduces the amount of accumulated salts. Four villages directly benefit from the dam and seven villages 
indirectly benefit. 

Background Information 

Bougoutouts is 10 km east of Sindian and 45 kin northeast of Ziguinchor in southwestern Senegal. The 

vegetation cover is a mixture of dense tropical (Soudanean-Guinean) forest, derived savanna through burning, 
and a 1967-1983 average ofand cleared fields. The area had a pre-1961 yearly rainfall average of 1400 mm 

around 1150 mm, as reported from nearby Ziguinchor. The largest recorded rainfall year in the area was 1750 
mm. 

The site is within a seasonal drainageway that is used for rice culture. The drainageway is flooded seven 

months of the year. The first four months only rainfall runoff flows through the drainage, however, during last 

three months flooding is affected by the tide. The floodplain along the drainageway is becoming more salty and 

the salt affected areas are spreading up the drainageway. The soils are dark, clayey soils and only formed minor 
cracks when dry. 

Rice is grown when the drainageway is flooded and after the harvest animals graze the residues and 

drink from surface water left in the depressions. The reduce amount of rainfall and flooding has resulted in 

reduced rice yields through shorter growing season and increased the amount of salt accumulation from tidal 
flooding. 

Description of Initiative 

A 440 meter long earthen dam, 1 to 1.6 meters high, was constructed across a drainageway in order to 

retain water and improve rice culture and act as a barrier to saline water from tidal flooding. The darn was 

constructed between February and May 1986. CADEF associations from nearby villages provided and organized 

the labor used in constructing the dam. CADEF provided the technical support, materials, and equipment used 

in the construction of the dam. The villagers dug a core for the dam, then filled the trench with layers of 

compacted clay and lateritic graves. The gravel was used in order to reduce the amount of hard clay that the 

villager had to dig to form the dam. The gravel was hauled to the site by a project truck. Two concrete and 
wooden gates were constructed so that the water level could be controlled upstream and stored water could be 
released in order to flush the fields down stream after the tidal flood recede. 
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Although a spillway was constructed, CADEF personnel believe the dam will be breached by flooding 
if the rains of 10 years past returns to the area. The dam is maintained by a committee from the association 

which this past year had to dig clay from the down stream side of the dam in order to fill holes and cracks along 
a section of the dam which were caused by burrowing animals. 

CADEF organizes village associations headed by a male and a female president which are selected by 
the villagers. Village gardens are the projects incentive for the village to start an association. Initially the 
association is given 25,000 F CFA in order to purchase seeds, fertilizer, aiud pay for the transport of materials, 
such as dead wood in order to build a fence. 

For the construction of the dam, one family donated their land on which it was built. The others farmers 
in the area retained their inherited land. The association, on their own initiative, organized a committee in 
charge of maintaining the dam. 

Some of the villages down stream are unhappy about the dam although the down stream yields of rice 
are larger now than just before dam was constructed. CADEF is planning to construct a second dam down 
stream from the existing one in order to stop the conflict. 

CADEF financed the purchase and transport of materials and supplied skilled labor and technical 
support. The total cost of the dam was 6.9 million F CFA. The increase fields which resulted from the dam, 
both up stream and down stream, insure that the villagers will maintain the darn. Also surface water remains 
behind the darn several months longer and provide a convenient watering hol.e for animals. 

Discussion of the Initiative 

The construction of the dams, although often expensive and beyond the means of villagers to organize 
and construct themselves, offers immediate benefits to a large number of people for long period of time. A well 
designed and positioned dam can greatly reduce construction cost so experienced, well trained people should be 
invulved in its construction. Water rights, as in this case, are often a point of conflict between neighboring 
villages so an agreement from all people directly affected should be attained before construction begins. 
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SOIL CONSERVATION 

Border Plantings for Windbreaks and Live Fences 

The Sous-Prefet suggested that the people plant dense lines of . horbia balsamifera along field 
boundaries. This use of euphorbia is very similar to its traditional use of marking field boundaries. The dense 
lines when properly oriented against the wind act as an effective wind break. Some of the border plantings are 
used as live fencing and are reinforced with thorny branches. These lines of euphorbia greatly reduce the 
demand for wood and branches that would otherwise be harvested from surrounding trees. 

Background Information 

These plantings occur around the Keur Momar Sarr area, 60 km east of St. Louis. The area received 
apre-1961 average 400 mm of rain per year but only received an average of 233 mm per year between 1968 and 
1983. The region is predominantly nearly level sandy plain under'aid by an old residual soil. The soils are loamy 
sand to sandy loam in texture, are generally low in organic matter, and have high infiltration rates. 

Description of Initiative 

The Sous-Prefet suggested in 1970 that the people delimit their fields with border plantings of Euphorbia 
balsamifera for protection against wind erosion, fencing from animals, and to identify field boundaries. Over the 
past 18 years a large portion of the administrative district (arrondissement) has been treated by the farmers. 

The farmers collect cuttings of euphori.ia and plant them in rows along field boundaries. Some farmers 
plant the cuttings more densely than others. As a result, the more densely planted lines act as effective 
windbreaks and animal barriers, while others only identify field boundaries. 

Discussion of Initiative 

In areas where wind erosion has occurred, the border plantings capture windblown sand and forming 
continuous sand ridges. These ridges, when oriented along the contour of the slope, act as water conservation 
structures to hold runoff and increase water infiltration for the crops. A similar, more deliberate, method of 
forming these sand dikes, is used in the southern part of Mauritania. There, some the farmers construct brush 
fences across small drainageways and around their fields in order to keep animals out of their fields and to 
collect wind blown sand during the dry season. The sand dikes that form retain some or all of the runoff and 
create water harvesting catchments. 

Alone, euphorbia rarely forms a fence that is impenetrable to animals but it does provide an effective 
barrier when a relatively few thorny branches, cut from nearby trees, are woven among its flexible stems. Where 
fences are reeded, these lines of euphorbia greatly reduce the amount of thorny branches needed to make a 
fence. Otherwise, these border plantings of euphorbia that protect the fields from wind erosion do not interfere 
wilL tracionai upen grazing during the dry season. 

Dune Stabilization Interventions:
 
USAID, Canada, UNSO
 

The stabilization of the dunes along the coast between Dakar and St.Louis is funded by USAID, Canada 
and UNSO, and implemented through the government of Senegal with little local participation. All of the three 
dune stabilization interventions are similar in their approach and implementation. 
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The projects have resolved, at least for the near future, an acute environmental problem in the area.They help prevent sand blasting of inland plants, intercept salt sprays that reduce or prevent cropping near theshore, stop active dunes from filling inland niayes (agriculturally productive inter-dunal ponds), and increaseagricultural production by stabilizing planted areas. All of the projects are, in part, restoration projects fromprevious human activities that destabilized some of the fixed dunes. 
A total of 6,000 hectares of Casuarin g auisetifola trees have been planted since the beginning in 19801982 of the three maritime dune stabilization projects. 

Background Information 

The project areas are near the villages of Kayar, Potou, and Lompoul, Senegal, along the coast betweenDakar and St. Louis in Senegal. The coastal area between Dakar and St. Louis is characterized by a littorallandscape of active dunes adjacent to a marine beach. The beach area consists of active dunes, some of whichare partially stabilized with pockets of rushes and succulent vegetation. Further inland, fixed dunes predominate,although blowouts are common and large areas (up to 4,000 ha) of active dunes occur. The dunal soils are loamysand in texture, are low in organic matter and have high infiltration rates. The niayes (depressions between thedunes) have loamy to clayey soils high in organic matter. The water table isoften just below the surface. Someof these niaye depressions were lakes before the Sahelian drought. 
The original plant life of the active dunes is not known, however, &Aciatortillis and other species occurin some areas. The vegetative cover was destroyed through overgrazing and overharvesting of wood. Thisprocess of devegetation was aggravated by the droughts over the past 40 years, which has extended the numberof active and reactivated dunes. 

The present vegetation is a mix of planted CasUarinae1quisetifolia (predominantly between the marinebeach and the inner dunes) with openings where Calotrois prpoc., Mavtenu, senegalensis, Cyperus maritimus,n.bifladeqhestata and lrn tetgrighl and ea5p., occur. Inland, there are e jypjjsand Prosopi juliflorp (mesquite) plantations near vegetable gardens. Along roads near Lompoul were plantingsof eucalyptus, Acaci oLoceric and mesquite. Occasional live fences of Euphorbia kilsamifera occur. 
Various animals occur in the casuarina plantations. According to tracks, sightings and interviews, bothgreen and patas monkeys use the forest for cover but feed from other trees and gardens. Rodents have madecolonies in the stabilized dunes and snakes and jackals and probably raptorial birds are major predators. Theplantations form a narrowly defined habitat because leaves and bark are not edible but do provide 
cover.
 
The pre-1986 average rainfall ranged from approximately 250 mm per year in the north to 500 mm inthe south. Rai'fall per year varies substantially. The 1968 to 1983 average annual rainfall was 233 my,
The water table is generally shallow (1.5 to 329 mm.
- 2.5 meters). Freshwater floats on saltwater and the depth of thefreshwater layer is not known. Year around vegetable gardening has been made possible with dug wells.Vegetables include hot peppers, onions, tomatoes, lettuce, carrots, cabbage and others. The area is alsocharacterized by the presence of numerous niayes, or highly productive depressions located between the stabilizeddunes that can produce three or four harvests per year of onions and carrots. However, some of the depressionalareas are saline which limits the agriculture potential. 

Description of Initiative 

In USAID's Kayar Project, two bands of trees werebetween 300 and 400 meters wide. 
planted, approximately eight and 12 km long and 

200 m wide, was planted. 
In the Gandiolais project, one band of trees, approximately 31 km long and 

leaving open 
After 1983, a second 200 m wide band of trees was planted parallel to the first band,an area/distance between the two bands of 30 meters.approximately 31 km long and 200 m wide, was successfully reforested. 

In the UNSO project, one band, 
of stabilizing interior dunes using other species such as Eucalvptu 

The UNSO project is also in the process
amldulensis and mesquite and others. Theinterior dune is 4,000 hectares ir size. Only 974 hectares have been stabilized so far. 
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In addition to the width of the bands of planted trees in the three projects, the direct impact zone should 

also include at least 100 m of land directly behind the planted trees, or 800 hectares for the projects. The 100 

mwide strip is based on the rule-of-thumb that one meter of windbreak height protects 10 meters of land. The 

trees in the plantaions are now approximately 10 m tall, thus a 100 m wide strip of land along the length of the 

plantations has been protected and made productive. 

Along the maritime beaches Casuarina eMuisetifolia seedlings were planted in either 2 x 2 or 3 x 3 m 

spacing. The organic litter at the base of established trees is added to the soil around newly planted trees in 
Other species have been tried (mesquite in 

order to inoculate the sterile soil with useful bacteria and fungi. 


particular) but were rejected in favor of casuarina because the latter proved to be much more salt resistant. The
 

trees appear to be ,rigorous and healthy but need silvicultural treatment, particularly thinning. Average diameter-

The canopy is 

breast-height is approximately 15 cm, the height of the trees is approximately 8 to 10 meters. 
of the 200 to 400 m wide bands of 

largely dosed. No natural regeneration is taking place. Within some 
Each plot is surrounded and well-protected by the areas with productive gardens.casuarina there are cleared 

These garden plots also existed before the project but were then much less productive.
trees. 

The only silvicultural treatment of the stands has been in the Kayar project--pruning to allow sunlight 

to reach the forest floor for the purpose of speeding the decomposition of the needles accumulated on the forest 

Stands of untreated 33-year old casuarina trees established near Kayar, now have a high mortality rate.
floor. 

addition, research in the Kayar project has discovered that the casuarina trees do not coppice well if the trees
ID 

Selective harvesting (while maintaining stable dunes) on rotation of less than 10 
are older than 10 years. a 

years could potentially extend the longevity of the plantations while producing valuable poles, charcoal and 
are in need of 

firewood. This is a strong argument for suggesting that stands younger that 10 years, which 


silvicultural treatment, be so treated to avoid having to replant if the older trees do not coppice.
 

The productive niayes depressions between the stabilized duncs have been protected by windbreaks. 
one of the

According to Mr. Abdourahmant; Sarr, an obviously successful farmer who shares 7.5 hectares in 

more than doubled since the establishment of the windbreaks.productive niayes, production has 

No communal organi2ation or cooperative has been
The initiatives are managed by the Forest Service. 

stablished or created as a result of the interventions nor has the Forest Service actively promoted the creation 

osuch groups. Local participation has been solicited in the form of paid labor and/or food-for-work, and more 

importantly, in the form of appealing to villagers to provide voluntary contribute their labor to guard and protect 

lhe trees (Ianouvelle politique). The villagers are complying, in part, because they will become the woodcutters 

* the future. Ilegal cutting appears to be negligible. 

The Gandiolais and UNSO projects, however, are both moving into second phases. Exploitation of the 

hes has become prioritized and the GOS wants to solicit local participation; however, the formula for how this 

Ill work is uncertain. The villagers tacitly understand that the GOS owns the trees but also that the trees are 

Who should benefit how much from the harvest of the trees, is yet to be determined.*anted for their benefit. 

a habitat in the casuarina areasThe dune stabilization efforts have been instrumental in creating 

Prniding shelter and cover needs for wildlife, but not food. The forests now provide shelter for monkeys, African 

6aes, rats, the African wild cat, snakes and several bird species. The trees, once well established, are not 

damaged or hurt by the presence of the animals. Domesticated animals are forbidden within the planted zone. 

farmers complained about rats, rabbits and monkeys which can cause considerable damage in the gardens.kxn 

The interventions have not disturbed traditional land use practices. The farmers were there before the 

6IM4 were stabilized. There are more farmers there now because the productivity of the land in the impact zone 
kheiad the bands of trees has increased dramatically. Although there is potential for improved gardening 

PliCticts (hand or motorized pumps etc.), particularly irrigation, none have been adopted, largely for lack of a 

system in the area and there has been no serious effort to establish cooperatives. All purchases of seedstdit 
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and fertilizer are privatized. In addition, crop productivity has suffered from the use ofeucalyptus on the borders
 

of gardens. Eucalyptus roots compete with garden crops for water.
because it diminished the salt sprays, and preferred mesquite behind the casuarina because it supplied edible
 

All farmers interviewed accepted casuarinapods and increased soil fertility. The natural regeneration of eucalyptus is encroaching
garden and poses a weed problem.to cut the eucalyptus roots that rob water from the crops. 

on a small part of one 
Some farmers dig ditches between the eucalyptus

These problems 
trees and their gardenscan pose recurrent labor costs.There is no well-defined economic incentive system.
local employment opportunities to some degree.
preparation and planting work, ad continue to work as guardians and, when required, as laborers for any work 

The presence of the interventions have providedrelated to the forest. 
Local People from (he villages have been hired to do the siteThey are paid sometimes ir-cash, sometimes through the food-for-work program, andsometimes the labor is voluntary. The trees belong to the GOS and, at present, there is no plan to exploit theThe following undocumented data was obtained during the field visits:The cost of plantation establishment is approximately 250,000 - 300,000 F CFA per hectare.The cost of labor is 161 F CFA per hour, or nearly 1,300 F CFA for an 8-hour day.

After six years of growth, the casuarina trees (planted in 2 x 2 in spacing) have reached 
m and aDJAMETER-BREAST.HEIGHT 


Opportunity cost of land is zero. 
o 15tfcr, on the average. a height of 10If investments had not been made, most economic 

of the land would be forfeited. 
or productive use 

The more appropriate question to ask is whether alternative investments, with 
the same dune stabilization goal, might not have been more cost-effective. 
agricultural productivity in the impact zone; i.e., the 100 m wide strip of protected land down wind of the trees, 

Any cost/benefit analysis of this type of dune stabilization effort should take into account the increasedin addition to the value of the wood products. 

Discussion of Initiative 
It is now, after having made the investments to prevent a total disappearance of vegetable faiining andin the management/exploitation 

future wood resources, that dialogue between the GOS and the villagers to define local Participation programsof the resources, will be timely.
Boubacar Barry (Kayar intervention), voluntary tree
Service laborer who has lived and worked in the area since 1948.

nursery worker and farmer, is a retired Forest
region over the years and is well aware 

Since his retirement, he has worked for free
 

in the nursery because of his "...love for the trees'. Mr. Barry witnessed the process of degradation in the Kayar
of the beneficial impacts attributable to the project. 
.however, because nobody has listened to his ideas on how the forests should be managed, now that management 
is crucial for the continued vigor of the trees. 

He is frustrated, 
He is adamant (and correct) that the stands need to be thinned 

and that the products (poles, fuelwood and charcoal) could be easily marketed.

be used to manage the forests on a sustained yield basis and cover recurre,:t costs. 

Portions of the proceeds could
any additional external support may no longer be required. 
If his formula were followed, 

Mr. Barry has also experimented with additional species of plants (neem, A 
etc.) in order to diversify the inland forest. 
 hPkoeca, leninalia
He stated that casuarina is toxic to other species (undergrowth) and
 

would like to promote more multiples tree species. This activity to promote biodiversity will be discussed in aseparate section. 

the application of fertilizer, at minimal cost during planting, may help increase growth, 

In addition to the inoculation of the sterile, infertile, and sandy soil with litter from established trees,protection costs. survival and reduce 
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From the longer-term point of view, a question of sand balance along the mantime beaches should beinvestigated. In general, a balance between sand added from both the ocean currents and the dunes leads to astable beach. It is possible that dune stabilization and the damming of the Senegal River may upset sand balanceand eventually lead to erosion and loss of the beach. A geomorphologist might be hired to study the effect ofthe dune plantations on the equilibrium between the transport of sand by shore currents and the wind."worst case" scenario might lead to an undermining of the stabilized dunes. 
The 

The depth of freshwater above the saltwater is not quantified. In the bottom of one depression nearLeona, salinization had begun to prevent cropping. The reforestation project has probably lowered groundwater
tables by increased evapotranspiration and increased hand-watered irrigation. Any increase in irrigation andreforestation will increase usage of the freshwater layer and could lead to saline water entering the root zoneand hurt crop production. Before supplying motor pumps or greatly expandiug the dune stabilization project, thequestion of fresh water quantity in the niayes should be investigated. 
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REFORESTATION 

PARCE: Rural Forestry Component 

The PARCE (Projet Amenagement et Reboisement du Centre Est) project is a reforestation project
supported by the World Bank, the Caisse Centrale (CCCE), FAC, UNDP/FAO and the government of Senegal
(GOS). The project has three components, silviculture and management, forestry research, and training. The
silviculture and management is composed of natural forest management, industrial plantations (discontinued),
and rural forestry. Only the rural forestry component of the PARCE project will be discussed in this case study. 

The rural forestry component of the PARCE project began with 95 (non-contiguous) hectares planted 
on village lands in 1983. Presently, a total of about 3000 hectares have been planted under the auspices of the
rural forestry component. The project area (including the natural forest management and industrial plantation
components) covers the two departments of Kaffrin- and Tanbacounda for a total of 25,000 square kilometers. 

Background Information 

Project is based in Kaffrine, 60 km east of Kaolack. Thoune and Kassas,, located 10 km from Kaffrine, 
are example villages used in this discussion. The villages are small, Thoune has a population of 400. Average
rainfall in the region between 1968 and 1983 was 600 to 700 mm per year. The water table in the village of
Thoune is approximately 27 meters. The basis of the economy in the project area is rainfed agriculture with 
peanuts and millet as staple crops. 

Description of Initiative 

The technical interventions consist of the creation of a network of local nurseries throughout the project 
zone and the promotion of a number of tree planting and natural regeneration schemes by villagers to meet a
variety of needs. The basic purpose of the local nurseries isto make communities largely independent of outside 
assistance (donor or GOS) in the production of seedlings uf whatever species of trees that they desire to plant.
In the past two years, some 157 private nurseries have been established in villages scattered throughout the 
Kaffrine Department and 30 have been established in the Tambacounda Department. All of the nurseries have 
been set up using existing wells. The project finances approximately 50% of the nursery establishment costs in
the forms of seeds, scree:i protection for the seedlings (against insects), and some pesticides. Total establishment 
cost for a typical private village nursery (capacity 2,000 plants) is 20,000 F CFA including the cost of basic 
equipment such as rakes and shove[s, etc. 

Villagers are taught how to plant trees for woodlots, orchards, field border plantings, live fences,
windbreaks, shade and as ornamental in their fields and yards. In short, trees are promoted in whatever niche 
where they can fill a useful role. 

Although the project initially placed most of its emphasis on eucalyptus for woodlots, it has more
recently begun to promote the planting of a much wider range of tree and shrub species. In 198'7 a total of 37 
forest species, most of them indigenous, were planted by participating villagers. The project's emphasis on local
species has met with considerable resistance, however. None of the local species produce a straight bole as suited 
for pole and general construction purposes as eucalyptus. Even cu upland sites where eucalyptus grows no 
more rapidly than native species, it is often the species of choice for the villagers. 

The rural foestry component works with 245 and 30 villages in the Kaffrine and Tambacounda
Departments respectively. The project offers technical assistance through its extension service. The project
recruited former employees of SODEVA who had been trained as agricultural extension workers and gave them
further training in forestry techniques including nursery practices, planting techniques, species selection for 
different sites and forestry extension techniques. These 14 agents have developed an excellent working
relationship between the project and villagers, on both collective and individual bases, and with the Sous-Prefets 
in the impact region. It is probable, the Team was told, that this working relationship is attributable to the fact 
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(GOS forestry agents are, more often than not, perceived to have a police 
that the 14 axe not GOS employees. 

The extension agents travel on the average 1,500 km per month in their 
enforceme'.t mentality in their work). 

paid between 50,000 and 60,000 F CFA per 
on project furnished motorcycles. They are 

assigned territories 
month by the project, or a little less than a GOS Forest Service technician. 

The PARCE rural forestry intervention consists of a highly successful approach in motivating people to 

participate either collectively with other villagers, or as individuals, without having to depend on project originated 

economic incentives to attract participants. As a result of day-to-day contact with villagers (both in groups and 

on an individual basis), the project personnel (particularly the 14 extension agents) has generated enthusiasm 

among the villagers for the nursery operations and the tree planting activities. Individuals have been trained by 

project extension agents in nursery techniques in participating villages. The nurserymen often establish the 

ordered by the villagers. The project
as many seedlings as 

nurseries within their compounds and produce 

estimates that at least 10 percent of all families in the project area actively participate in the tree planting 

The villagers and project have organized themselves as follows: 
program. 

At the beginning of the campaign, the extension agent holds village meetings for the purpose of getting 

The extension agents does not impose the choice of 
orders for seedlings by participating individuals or groups. on the sites 

However, a strong emphasis is placed on choosing appropriate species that will do well 
species. As mentioned above, 
available. The extension agents ,isits as many of the proposed planting sites as he can. 

upland sites 
majority of villagers choose eucalyptus for woodlots even on 

-despite these recommendations, t 
not well suited. This is because of its economic value and desirable growth form. Other species such as Acacia 

bid and 6 senegal are chosen more frequently for in-field plantings. 

As the orders for seedlings are take-, the extension agent collects the sum of 5 F CFA per seedling 

This is the unsubsidized cost of the plastic sacks used to raise the seedlings.
ordered. 

The individuals or groups (who ordered the seedlings) often help with the preparation of the potting soil 

mix and the filling of the plastic sacks. In the same way, the routine work of watering the nursery is often done 

on a rotating basis. 

Seedlings produced for members of the same village are generally not sold for cash. Seedlings ordered 
The cost of production is approximately 

by outsiders or other villages, however, are sold for 35 F CFA each. 

15 F CFA per seedling. 
This 

Villagers are encouraged to use the taungya system of intercropping in newly planted woodiots. 

system allow the cultivation of crops until the trees canopy make cropping impractical. This effectively eliminates 

the problem of weed control and the danger of wildfires during the period of intercropping and reduces the 

opportunity cost of the land planted in woodlots. The weeding of woodlots that are not intercropped often poses 

Iserious problem to villagers because the weeding must be done during a period of labor shortage when they 

are fully occupied with their agricultural crops. Villagers generally follow the sylvicultural recommendations such 

a appropriate tree spacing. 

pole size and ready to be harvested, the projectare
When the trees have re,.iched merchantable Cutting permits 

sonetimes provides a "brokering" service by finding buyers for the woodlot owners' products. 


Iron the Forest Service are not required.
 
- 300,000 

Some of the local government bodiec (les communautes rurales) have begun allocating 200,000 

FCFA in their communal budgets each year for the purpose of tree planting. 

The project does not offer any direct economic incentives to attract tree planting participants. This has 

Wbeen necessary since villagers have learned that growing trees can be an economically competitive (with 

Based on a price of eucalyptus poles of 500 F CFA after five years of 
Kanut production) land use activity. 
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growth, one hectare of eucalyptus plantation on a depressional site will typically earn a slightly higher net present 
value than the same hectare planted in peanuts at a discount rate of 10 percent. The project does, however, 
offer a direct incentive in the establishment of the several private nurseries in the project impact zone, as 
discussed above. 

There have also been cases where eucalyptus poles were sold for as high as 1,000 F CFA each after a 
growing period of less than five years. Near the village of Kassas, for example, the Team observed a small 1984 
eucalyptus plantation, situated on a slight slope in a depression area where, after only 30 months of growth, the 
owner sold 30 poles, approximately 8 cm in diameter-breast- height, eight meters tall, for 1,000 F CFA each. 
Furthermore, the stump sprouts from the trees harvested had already reaches five meters in height in less than 
a year. 

The cost of establishing a typical private village nursery is 20,000 F CFA. The project furnishes 
approximately one-half in the forms of seeds and basic equipment. 

Seedlings are sold to (outside) villagers and individuals for 35 F CFA each. This price is considerably 
lower than seedling prices in Dakar. Cost of production is approximately 15 F CFA per seedling. Fruit tree 
seedlings are sold for a higher price because production costs are higher. 

Discussion of Initiative 

Mr. Ka, the nurseryman met in the village of Thoune (one of three nurserymen in the village), has 
established his nursery in a corner of his compound. He has produced 2400 and 5000 seedlings in 1986 and 1987, 
respectively. (The total production of the three nurseries in 1987 was 9000 seedlings). Mr. Ka sold at least 2500 
seedlings in 1987 to groups outside his village at 35 F CFA per seedling. He manages the nursery production 
for his own village on a voluntary basis but much of the routine work is shared by those villagers that have 
ordered seedlings. He is recognized as a leader in promoting tree planting in the area. For his work as a 
nurseryman and his leadership qualities, he was decorated by President Abdou Diouf in 1987. 

Mr. Ka said he will continue to produce seedlings in the nursery when the project ends because he is 
certain that the villagers will continue to give him orders. Tree planting in this village is becoming an integral 
part of their production systems. He said he will continue to produce the seedlings for free for the village of 
Thoune, and sell them to outsiders for 35 F CFA each. He has his own eucalyptus woodlots established in 1984. 
He recently sold a few poles for 400 F CFA each. 

Why the rural forestry component of the PARCE project is highly successful is attributable to the simple 
fact that the project has avoided the need to pay people to plant trees. The project sought, and found a simple 
formula for motivating villagers and individuals to p!ant trees in their compounds, as field border plantings, in 
the farm fields themselves, and in woodlots. The project has worked with participating villages on a day-to-day 
basis over several years, sensitizing them to the benefits that trees provide--economic, soil and water conservation, 
agricultural productivity, aesthetic, and many other benefits--to the point where the enthusiasm for forestry 
activities is now more self-generated than depending on outside prompting and cajoling. 

The Team asked the PARCE project personnel whether they were aware of the new USAID 
reforestation project and how they perceived it would affect other forestry interventions in Senegal. Their 
response was that the USAID reforestation project will probably undermine the PARCE reforestation program 
because villagers will no longer be motivated to plant trees for free if someone is willing to pay for it, or match 
the costs they are incurring in their tree planting efforts. They cited an example of a nurseryman in one of 
project villages who immediately went to Dakar with his books showing his costs, to receive his matching grant 
money, after having listened to the radio announcement on the new USAID project. In their opinion it will be 
extremely difficult to continue with the same economic incentive-free formula of motivating people to plant trees 
if USAID's matching grant formula is implemented as presently intended. 

In the team's judgment, based upon this and other experiences in Senegal, the PARCE criticism of the 
new AID program may be justified. AID would do well to rethink its strategy. Money could easily be 
reprogrammed to 1) split capital start-up costs with nurserymen; 2) provide loans to functioning nurseries to 
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crove infrastructure such as wells, holding basins, pipe, hose, fencing and even transport facilities; 3) purchase
dfor communal, urban woodlots; 4) provide appropriate fire control equipment for urban and rural firepades; 5) PL480 for firebreak establishment in the heavily forested regions of Tambacounda, Kolda; 6) finance
iaical supplies (e.g., motor scooters, vehicles, and radios) and infrastructure (e.g., permanent water sources
animals and wells for agents) in the national parks. The Team strongly encourages AID to reexamine itsrcnt matching grant strategy, and above all, to coordinate its activities with those of the other forestry donors. 

Bamba Thiallance Reforestation 

This Catholic Relief Service (CRS) reforestation project is helping the villagers of Diam produce
ftable timber on a communal woodlot, restore natural vegetation, and protect the environment. CRSides technical assistance, tools, and nursery supplies for reforestation efforts. They also provided the fencing
xgh a small, private firm located in Rufisque. 

The village forestry project has been allocated 250 hectares by the villag:. (before the creation of the
imunaute Rural). Paperwork was still being processed by the sous-prefecture to legitimatize this allocation 
xsatisfaction of the administration. 

Of the 250 ha, eight have been enclosed in a wire fence and seven of the hectares have been reforested
ly with eucalyptus and Acacia holce . Trees are mature enough for harvesting. 

Vround Information 

Diam is located 18 km south of Kotumpentoum, in the Tambacounda region of Senegal. The rainfallVwas 865 mm. The water table is 50 to 55 meters deep. Rainfed and animal powered mechanized
i'tural production is the traditional land-use pattern. The main crops are millet, corn, sorghum and peanuts.
tgetative cover is good. Villagers claim that it has been subjected to pressure from the population and
the climate. The immediate environment of the village is degraded; surrounding fields are subject to

Luous cropping. Soils are subject to wind erosion and there are signs of increasing water erosion. 

The initiative is a local one, developed with the support of local administrative structures, but strictly
ig parallel to official channels. Details of organizational structure are included in the Koumpentoum 
Xi case description. 

The forestry project has been created independent from other structures under the impetus of Mamadouto (a former school teacher who has initiated several local Non-governmental organizations) and the
k of the villagers. Forestry was one of the original projects of the now diversified program of 
tnons. 

*oa of Initiative 

The project has fenced eight hectares of land of a 250 hectare plot for polewood production. A onesite in the center of the village near the well has been fenced for a nursery. The nurseryman hopes to
410cal "arboretum" there. Five hectares have been fenced to establish a communal orchard. Lack of 
Oastrains development of both the nursery and the orchard. 

Reforestation started first in 1979 with the -',ssistance of the Centre Liberte of Dakar with seedlingsSfrom the Forest Service. The first attempt to start a nursery failed. In 1985, a Peace Corps volunteer:;le intensive nursery and reforestation activities, and trained Lamine Diallo, the current nurseryman. 
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Technical difficulties led the sub-committee to stop attempts a! introducing the Ban-ak-soof improved
stove. The Coordinator of the Entente expressed hopes of beginning again this year with new outside technical 
assistance. 

The forestry section of the Entente de Koumpentoum is subsidized by CRS and receives technical
assistance from CRS, and the government controlled, Centre d'Expansion Rural. The latter lacks the resources 
to intervenz very effectively. 

The nursery in Diam can proAde seedlings for several villages of the Bamba Thiallance Committee.
The nursery is attached to that Committee, rather than to the Diam sub-committee. 

The Diam-Diam village sub-committee counts three social groups that carry out reforestation with thesupport of the nursery; the adult group, the young men's group, and the women's group. Social organization ofthe forestry intervention is based on sex/age structure, building on traditional divisions and associations in local 
society. 

Nursery work is carried out by the villagers in turn under the supervision of nursery manager, LamineDiallo. It is his job to organize sowing, w,-ttering, field clearing, planting, and protection. Diallo also supervises
the work on sub-group plantations, where the work is again collectively organized. He has also helped establish 
an individual woodlot. 

The initial investment is made by the villagers (labor, seedlings) CRS has provided encouragement by
making improvements to the well, installation of a wire fence, and provision of technical assistance. 

Villagers expect to earn money from sales of eucalyptus poles. A successful sale was carried out last 
year in the nearby Bamba Thiallance wood lot, where 300-400 F CFA was charged per pole. These poles wereharvested from the 1979 planting, which was subsidized by Centre Liberte. Proceeds of the sales will go into the
communal treasury to finance subsequent projects. 

Individual initiative is the bedrock of the system. For example, Lamine Diallo took advantage of a tripto his home area of Kedougou (southeastern Senegal) to collect seeds of trees that have disappeared from theDiam area. He collected seeds for 24 species and claims to have been able to sprout them all. Diallo claims
to receive no compensation for his labors, and has begun to be discouraged about this. 

Discussion of Initiative 

On the basis of a village initiated analysis of the environmental situation, a reforestation project was
conceived in Diam. Both technical capability, knowledge and goals of the program have evolved over the 15 years since the project was first conceived. For example, the villagers now have it in mind to pipe in water
from the Ainoumane borewell some three kilometers away in order to water their orchard. Diallo wants to 
create a local "arboretum." 

Further development of the project is constrained by several factors. The first is a shortage in water
supply. The well is not providing enough water for the needs of the village population, nor its livestock. It istherefore difficult to motivate villagers to draw water for the nursery, and other reforestation activities and as 
a result trees in the orchard died for lack of water. A recently constructed, CEAO-financed borewell has never 
functioned properly and is technically inappropriate for the site. 

A second constraint to the development of local fcrestry is lack of access to additional forestry
management information. Diallo wants to learn more about the care of trees. He was ignorant, for example,
of pruning technique. In addition, people largelyare unaware of the potential of agroforestry to improve
productivity, conserve soil moisture and prevent soil erosion. 
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Fire Suppression and Early Controlled Burning
The Canadian government is supporting a program of early controlled burning and fire suppressionieasures through the Projet Protection de Fordt du Sud. This project does not seem to be particularly successfulrsustainable by the government of Senegal. However the village fire control committees created by the projectould
form the basis of a more appropriate form of fire control. Approximately 1.7 million hectares and 2,734lages in the Casamance region are affected. 

bckground Information 

The project covers the entire region of the Casamance in southern Senegal.rproject headquarters in Ziguinchor, the sector office and committee in Bignona (27 km north of Ziguinchor), 
The NRMS team visited 

il
the fire brigade in Diegoun (15 km west of Bignona).
 
The Casanmi2r: 
 ias suffered the largest absolute decrease in average annual rainfall of any region inmegal since 1968. In Zijuinchor, the pre 1961 average yearly rainfall wastrage yearly rainfall was 1,150 mm. 1,570 mm and tite 1968 to 1983 

rest) The natural vegetative cover is dense tropical forest (Soudanean-Guineanand there many well rreserved national forest iD >:iregion.megal, however, many areas of cleared fields and derivL.c 
The region is the major wood reserve of:avanna occur, especially in the lower Casamance. 

The lower rainfall coupled with the increased area of fallow fields covered in grass increases the threatforest fires and threaten to change the area toward a savanna type of ecology. 
There is serious soil erosion in the eastern region. Agriculture is very diversified with peanuts, cereals,its, and vegetables, especially in the western portion. The agricultuial fields under go a fallow period of onekhee years and develop a thick grass cover. Ir the pas: farmers cropped upland fields for two to three yearsdthen left them in fallow for up to 25 years. Agriculture in this region includes field crops, gardens, rice&iation,and fruit tree culture. Depressional areas are often used for rice culture.Ibeen a traditional practice. Burning of the fallow landProducts derived from natural vegetation, such as palm wine and palm oil,ide an important source of income for many villageis. Pasturage is aL-,o important, especially in the eastern 

oo.
 

sniption of Initiative 
The Canadian government funded the project between 1976 to 1979 and between 1980 to 1985. Thexgalese counter part funds were to finance the continuation of the project but Senegal failed to provide theMary funds on a regular basis. The Canadian government restarted funding in 1985 and greatly modified:rOject towards the use of fire control techniqucs that are more adapted to Senegal. 

I At first the Canadians planned to transfer the technique used in Canada which depend on planes, heavyVnenc, sophisticated detection and information systems.cik
of technically trained Senegalese. The modified 
This plan was rejected due to the prohibitive costplan that was approved utilizes paid brigades andtleer committees, however, some aspects of the high technology approach was maintained in that observationsand a radio communication system are still planned. 

Twenty fire brigades have been createdaittees. to fight large fires and provide support to the fire fightingEach brigade consists of a team of fire fighters and a 30 million franc CFA four wheel drive waterto help in fighting fires. Members of the bigade are hired for eight months of the year and paid throughRject. 

The project organizes in each village a committee to voluntarily protect the forest from fire during the
ieason and for reforestation during the rainy season. The projet supplies the committees with a limited 

64
 



amount of hand tool and training for fighting fires. The Forests Service provides the committees with seeds,seedlings, and technical service for reforestation. The reforestation aspect of the project was included so thatcontact with the villages is maintain throughout the year. The project is mainly interested in protecting areasaround national forests, tree plantations, and along roads. 

The project initiated the formation of the brigades which help support the fire fighting committees thatwere formed in 1976 under a different project. 

The committee members are not paid, however, they occasionally receive food aid through the WorldFood Program. Some committee support their activities by generating income through communal treeplantations, gardens, orchards, and poultry production. 

The fire brigades members are hired and paid by the project for eight months each year. 

Women are the most active group in fire protection activities sponsored by the project. 

Discussion of Initiative 

A major frustration of the Canadians was the high turnover in Senegalese government workers throughtransfers ordered by the Forest Service. This made it difficult for the project to maintain a trained staff andrequired a longer presence of expatriate experts in order to train the new personnel. A major frustration of theSenegalese is that they will be unable to support the project on their own when Canadian funding stops. Thegovernment of Senegal will not likely fund the maintenance of the heavy equipment and pay for the brigade's
salaries. 

The positive aspect of this project is that it is helping to strengthen the village committees, however,more fund raising activities need to be developed. The committees realize that uncontrolled fires threaten todestroy their environment and enthusiastically support fire prevention and fire fighting activities. These activities 
are Fikely to coutinue after the project ends. 

PRECOBA Private Nurseries and Rural Forestry 

These initiatives are part of the PRECOBA project. The project's purpose isto fight desertification andto promote individual and regional wood self-sufficiency. It is implemented through the Forest Service with
outside funding from FINNIDA (Finland). 

Between 1981 and 1987, the project established 1,375 ha of woodlots, oversaw field planting of 734 ha
of Agacia albida, encouraged the protection and natural regeneration of 3,580 ha of Acacia albida and 328 ha
of Borassusaethiopum, protected 150 ha of sylvopastoral lands, and promoted the fabrication of haproved wood
 
stoves.
 

Background Information 

The project covers the seven arrondissements (counties) in the Department of Kaolack. A small privatenursery located 20 km southeast of Fatick Oust north of Route 1), and eucalyptus plantation near the village ofDya further southeast are used as example sites in the discussion. 

The PRECOBA project area covers 260,000 ha. This includes seven arrondissements (counties) and 33rural communities. The area is situated within Senegal's densely populated peanut basin and borders on theestuary of the Sine Saloum to the south-southwest. Population density is approximately 100 people per km2. 

The pre-1968 average annual rainfall was about 70 percent greater than the 1968 to 1983 average (850and 500 mm, respectively). This has severely limited the productivity of peanuts and millet, the two major cropsin the area. Sixty-two percent of the area is dassified as agricultural land. 
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The topographic relief is minimal, the entire area lying less than 40 m above sea level. The majority
iwells in the project area are less than 12 m deep. 

The rural economy of the area is based on rainfed agriculture with peanuts and millet as the two majori0ps. Decreased rainfall and shortened fallow periods due to the high population density have decreased theroductivity of the traditional production systems. Animal traction is widely used. 

kscription of Initiative 

The major technical interventions of the project are as follows: 

mmotion of at least one private nursery in each of the rural communities in the project area. 

foodlots. 

ild tree plantings of Acacia ibid4a. 

ection of naturally regenerated Acacias and Borassus trees in farmers' fields. 

k majority of the project's activities are implemented through the rural communities (an elected level oftent representing about 15 to 20 villages, below the level of sous-prefeture). The objective of the project isie a structure for rural forestry interventions within each rural community that will be able to functionaently upon project completion. Extension is done by Forest Service agents. 

t seedlings required for tree planting are produced by a single nursery in each rural community. Each nursery-s a private enterprise to sell seedlings the community andto to villager associations, individuals andirs. Each year the community decides what its pianting program for the year will be, and orders the seedlings 
r.nurseryman. 

ial woodlots were mostly 10 ha block plantings of eucalyptus belonging to the community. recently, thez has shifted strongly to village woodlots, for two reasons: (1) Some of the early woodlots have been harvestedts at considerable profit, sparking the interest in additional woodlot plantings; (2) Distrust of the rural
ity level handling of funds has made villagers want to plant their own woodlots. 

th profit is the primary incentive for the nurserymen. Seedlings are sold to thz rural communities for 50 Faseedling. Average production in 1987 per nursery for the woodlots alone, was 5,870 seedlings. Eachtan is encouraged to develop his' own market. Most of the non-project sales are fruit tree seedlings. 

Ithe purchase of materials costing up to 10,000 F CFA, the project pays one-half and extends credit for the9I.For wells, the project supplies at no cost, the cement and steel reinforcing rods while the nurseryman

Ihe labor.
 

Iadou Sow was visited in his nurscry. He began as a trAinee in 1983 with one other villager. The partnershipvork out, and after two years Mamadou took over full ownership of the nursery. Mamadou has producedId16,000 seedlings, respectively in 1986 and 1987. In 1987 he sold 8000 seedlings at 50 F CFA of which onlyVto the rural community. Another 4000 seedlings were sold at an undisclosed price or were traded to forall but two of which he has since sold. Nearly all of Mamadou's sales to private individuals were of fruit 
kgs. (Another nursery run by two nurserymen had total receipts of 700,000 F CFA 1987.) 
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At the time of our visit, much of Mainadou's nursery was planted to onion seedlings that he will sell astransplants to local gardeners. Mamadou also has his own heavily manured, lush garden of red peppers and a plot
of cassava interplanted with mango trees.
 
Their are other signs that the business is prospering. Mamadou has recendy built a new house and has taken
a second wife. He has purchased horses with which 
 he hopes to start a water delivery business using his two
 

remaining steel drums. 
 Water is a problem for him, however. He has already dug four wells at the nursery site; one
is completely dry and the yield of the others is not high.
 

Mamadou feels that he would be capable of operating his nursery without PRECOBA's assistance oa thecondition that he be shown where he can purchase the plastic sacks he needs. Mr. Bodian has promised to do thisfor him, as he intends to do for all the nurserymen that PRECOBA has helped get started. 
The main incentive for the woodlot plantings is the production of poles for sale. Some of the oldest eucalyptus
woodlots have already been harvested. One of the rural communities recently received the following prices for the


products they harvested:
 

6 meter poles (ca. 12 cm butt diameter).....3000 F CFA

4 meter poles ..................................................
1( 00 F CFA
Handles for hiliares (local weeding tool)...,.300 F CFA 

The price they received from tourist hotels for the six meter poles, which were used for the construction ofthatched roof shelters, is exceptionally high. 

Thirty hectares of a rural communities plantation was visited near the village of Dya. The plantation had beenestablished on marginal land bordering a tan (barren flats bordering mangrove swamps). 10 has planted in 1983 areslated for harvest within the next few months. Most of the trees will produce 4 to 6 m poles; there are roughly 500

trees per hectare.
 

Many of the villages in the project area have marginal land bordering tans that are suitable for woodlots. Onsuch sites, the opportunity costs of tree planting are lower than in villages where cropland must be taken out of
production to establish a woodlot. The proximity of beach resorts and urban markets in Dakar, Kaolack and Thies
also favor the economics of pole production in the project area. 

By fostering the creation of only one private nursery for each rural community of 15 to 20 villages, the project
has greatly enhanced the chances for the financial viability of this limited number of nurseries. It has also monetized
the production of seedlings to a far greater extent than other projects like PARCE or PAFOCSE that have sponsored
a much denser network of nurseries. 

Discussion of Initiative 

This project has had impres-;ive success in fostering the creation of rural nurseries as private businesses and inpromoting investment in polewood plantations on a commercial basis. It seems likely that these activities will becontinued after the completion of the project. 
We were not able to visit the Acaig aida or Bo.au plantings/regeneration nor the sylvo-pastoral areas "miseena
Ther planset g ne ai n n r h yven defense". The latter intervention is of particular interest because it is based primarily on the social organizationof a village and not on costly inputs. To rehabilitate degraded natural woodlands/ range, the participating villageshave agreed to stop nearly all usc of selected areas for two year periods. No woodcutting or pasturage is permitted.This is accomplished without fencing; the villagers enforce the agreement by their own surveillance. Hay is harvestedfrom these areas at agreed upon times. This low cost management technique could have a major potential forreplicability throughout the Sahel. Its application would certainly be complicated, however, in areas wheretranshumant herding is still an important use of the land. 
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SOIL FERTILITY IMPROVEMENT/BIODIVERSITY IMPROVEMENT 

Gardens of Useful Shrubs and Trees 
.Forest Service agent and Canadian volunteer working through the Canadian Gandiolas Dune Stabilization:are helping villagers establish irrigated gardens for useful shrubs aud trees, many of which have become raretea. The project furnishes the seedlings and gives technical advice..%b/tree gardens In each of the 25 participating villages,are eniused by live fences. Although it is not farmer initiated, the local support andism for it have grcwn rapidly as a result of the extension work carried out by the Forest Service agent and the;a volunteer attached to the project. 
Itconverted nursery is approximately one-half hectare in size. The horticulture/woodlots site is approximatelyuter of one hectare in size. Similar size plots are established in other 25 villages in the region. 

vind Informati. ,
 
mna (population 950) isthe example village of this discussion and is located on the Atlantic coast, 35 kin south
zus and 20 km west of Louga in Senegal. Two locations were visited: 
 (1) nursery converted to dry seasonrg within the maritime dunes near Leona; and (2) horticulture/woodlot in the town of Leona. The soils inare loamy sand in texture, are low in organic matter, and have high infiltration rates.,(often just below the surface) close to the beach. The water table isAverage annual rainfall is approximately 300 mm. 
i intervention is an important contributor to the horticultural diversity in the region. The idea is based on*Jconcept of a project meeting local needs through local participation. Under the auspices of the ruralcomponent of the project, Mr. Faye works directly in a training and extension capacity with Ms. Sirois andte's groups ir. 25 of the 103 villages in the region to determine horticultural priorities. The purpose of thetis to establish small gardens of pereanial shrubs and trees with species chosen and cared for by the villagers.meno special criteria for species selection. Ms. Sirois tries to find the seeds preferred by the women's groups.Wctso far has been able to comply with nearly all of the requests. Choices have been made for a relativelyte of shrub and tree species no longer abundant in the area.isupplement purposes. They include species for medicinal, cosmetic,Few fuelwood species have been chosen. There is great interest in fruit trees butRbeen difficult to establish. 
konally, the areas around villages were rich in many species that provided special needs such as henna tot's nails or hair; s for a tonic against fatigue or maai for its fruit. These!edes have been lost or become rare over the past few decades from human pressure on the land, drought,iAtrharvesting of medicinal plants for urban markets, etc. With the loss of these plants or the fragmentationMt populations into isolated individuals, pollination and seed development decreased or disappeared and9eneration collapsed. In addition, younger women could no longer use or grow the plants because first handi and knowledge decreased and the cross-generational ties weakened. Many of these plants also had culturallck although rarely documented, have suffered from lack of materials. 

i of Initiative 

'iftervention consists of planting a variety of woody species chosen by the villagers to meet a wide variety:keds on small plots of land made available by the village chiefs.Iical advice. Thc project furnishes the seedlings andIn each of the 25 participating villages, the shrub/tree gardens are enclosed by live fences. 
SWonen's group (Groupement Feminin) of the village (53 members'tn and maintenance of the shrub/tree garden. 

in Leona) is responsible for theThey prepare the site for planting and careOnce established. for the treesSubgroups perform different tasks, particularly watering during the dry season and 
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season. Some of the gardeners were men working for or in theintercropping of black-eyed peas during the rainy 
women's group. 

no direct economic incentive offered by the project associated with this intervention. The villagersThere is 
(through the women's group) participate because they recognize the direct benefits they receive. For example, the 

availability of medicinal plants may lower expenditures for medicines. 

All labor required to plant the live fences and the trees, and to care for them is volunzary, undertaken by the 

women's group on behalf of the village. Because the plot allocated to this activity is small (usually less than 1/4 ha), 

the time spent by individual group members on the intervention is relatively insignificant. 

Collection of seeds, drying, and nursery work is done by Ms. Sirois and the nursery team near the Leona dunes. 

Ms. Sirois receives her salary from Canadian Peace Corps. Mr. Faye does his work under the salary received through 

the Forest Service. There was no growth and yield information available, nor on the relative values of the harvestable 

products and the criteria by which they will be distributed among the users. 

Discussion of Initiative 

She is a dynamic woman andN'Guissaly Kholle is the President of the women's group in the village of Leone. 
highly respected by the members of the group and the villagers as a whole. For her excellent work with the woodlots 

and other activities on behalf for her village and other villages in the area, she was decorated by Senegal's President 

Abdou Diouf last year. The apparent success of this intervention can be largely attributed to her personal leadership 

This is a lesson learned many times by the Team which cannot be stressed too strongly. Without this keyqualities. 
type of person as a leader, one who has both the authority and respect of the members of the group, the intervention 

will probably not succeed, despite how well it is designed and implemented technically. The ability to motivate or rally 
of thepotential participants 	 in a particular intervention is probably a more important element of the success 

intervention than any of the other elem,:::s. 

Mr. Faye, the Agent Technique, (salso a major contributor tw the apparent success of this intervention. He was 

attached to the project with a specific scope-of-work to carry out a much more conventional rural forestry program, 
an early stage, a lack 	of enthusiasm for this e.g., participatory fuulwood plantations, etc. Instead, he detected, at 

In the original approach the underlyingapproL::h and subsequently changed the strategy entirely to its present form. 
that the Forest Service knows best what the villagers should want. Consequently, as has beenvalue judgement was 


seen so often, the villagers become reluctant recipients of project interventions for which they have little appreciation,
 
By steering the intended intervention inand more importantly, in which they have little desire to donate their labor. 


a different d:rection, to let the villagers set their own priorities and let it be for them and by them, the level of
 
Mr. Faye's attitudeenthusiasm ended up being much higher and the supply of voluntary labor has been abundant. 

can be considered exceptional for the Forest Service. 

Marie Claude Siruis came to the Leona area without a clear program from her Canadian volunteer organization. 

Through talking with the village women, she began to understand that many plants were difficult to find or scarce in 

the markets or had disappered. She teamed up with Mr. Faye iu this pro:ject. She travels about Senegal and collects 

seeds for the requw-.ted plants, prepares them for the nursery and distribut-us the seew.iings to womreAs' groups. Her 

enthusiasm is great as she is learning as well as helping. This type project seems ideally suited for Peace Corps 
vc"unteers. 

Irrigated Gardening Along Guier Lake 

Church World Servic. 	 (CWS) initiated improved irrigation practices and introduced new crops and crop cultivar 
CWS provide technical and financial support. In the village of Ganket Balla, a total ofto the farmers in the area. 


85 farmers in the gardeners association (Groupement Maraichage) have been given technical assistance in intensive
 
Garden plots, approximately onegardening which utilizes the receding waters of Guier Lake during the dry season. 

tenth of a hectare, are allocated to the participating farmers. In addition, the other CWS associations, (the appropriate 

technology group, health, reforestation, wormen, literacy, and youth groups), participate with the garden association 
are made in eight other villages participating inin farming 17 hectares 	of collective gardens. Similar arrangements 
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rogram. All of the collective farm production is sold and profits are used for village needs such as theruction of wells, purchase of a motorized pump for irrigation, irrigation hoses and other equipment. So far,
its into the bank account have far exceeded the withdrawals. 

round Information 

Kur Momar Sarr and Ganket Balla are located 60 km east of St. Louis in Senegal. The moderately wealthyi Ganket Balla (population 300) practices dry season, irrigated gardening, predominantly on the sandy banksbpe) above the Guier Lake flood plain. The area received a pre-1961 average 400 mm of rain per year but onlydan average of 233 mm per year between 1968 and 1983. The soils on this sandy plain are generally very2ble, low in organic matter and susceptible to wind erosion if left exposed. Accumulation of sand along somelive fences of Euphorbia balsamifera indicate that recent wind erosion has occurred. The p~edominant landthis region is pasturage on fallow agriculture land (> 90%). The predominant vegetative cover is grass withmall trees of Balanites aegyptiaca, Acacia ., and AdansoniI dizitata. Tree regeneration is limited, whileac of harvesting from live and dead trees (trimmed branches and dead stumps) is common. The Ferlo Valleyirough the area and provides permanent and seasonal ponds and lakes from collected runoff and flooding of 
:egal River. 

11983, a food-for-work program with food provided by USAID began in the Keur Momar Sarr area. A cerealmdProgramme Integre du Developpement (PID) were parts of this program which included reforestation, eight4g projects, an appropriate technology workshop, a fish culture project, and a livestock project. Thisig)intervention is one of three successful interventions among the eight that were started. The earthen damszted across the Ferlo Valley retain the flood waters of the Senegal River .iid provide an increased area of:water for a longer period of time. The increased water availability has faclitated irrigatcd gardening on the
mais along the floodplains. 
k farmers used the sandy banks along the Guier Lake for some millet and manioc production before the CWS 
. The use of this resource, however, was minimal. 

$ion of Initiative 

gated gardening using simple hand pumps. The techniques introduced by CWS are new to the village. CWSdion of vegetable crops, improved management techiques, and simple hand pumps, have greatly increasedMable production on these soils and provide dry seascn incomes for the participating farmers. These technical 
Noins consist of: 

Site preparation technologies
 
Plant spacing
 
Watering frequency and quantity applied

Fertilizer and pesticide application

Windbreak reforestation around garden plots
 

part of the CWS technical intervention, farmers grow live fences of mesquite (Prosopis luliflora) and
ibLsam ifera to protect the crops from animals and dry winds. In order to increase the access to water, thedig short, shallow canals to bring water from nearby low spots in the floodplain to the edge of the gardensaMdy banks. This allows them to pump water from a permanent stations as the lake recedes. The pumps used

4Y make from the CWS project's appropriate techno!ogy group and can lift water up to three meters. TheItof a simple but functional design and are easily moved to new locations. CWS has also trained people in
NAto repair and maintain the pumps. 

tlrigated loamy sand to sandy loam soils have high infiltration rates which pose problems for efficient water"ad distribution. The farmers fill watering cans (also constructed by project craftsmen) directly from the 
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pump or from small cement reservoirs (constructed by CWS) which collect the pumped water. The irrigated cropsare grown in small rectangular, flattened beds (2-3m2) that are surrounded by small bunds which allows quick floodingof the beds for even distribution of water. The beds are orientated roughly along the contour in order to minimizethe leveling needed for the beds. The predominant crops are onions, potatoes, manioc, sweet potatoes, lettuce,cabbage, and henna, young date palm trees were growing in some of the gardens. Chemical fertilizer (10-10-20), whichis donated by CWS, is used along with manure on these light reddish brown, organic matter poor soils. Somecomposting of peanut stems is practiced by the farmers. CWS erected a barbed wire strand fence completely aroundareas to be gardened. This prevented intrusion by livestock. The fence effectively demonstrated CWS commitment 
to the project. 

Association members have generally adopted the techniques extended by the CWS field experts. However, somefarmers apply excessive amounts of fertilizer supplied by CWS. The problem has been the lack of precision with which
they follow the technical advice. 

The results of having adopted lake recession (irrigated) agriculture techniques have not only greatly benefitedparticipating farmers economically and nutritionally, but have also served as a highly visible and effectivedemonstration tool. Many farmers from nearby villages observe the results of the CWS interventions and request
technical assistance. 

CWS originally contacted village chiefs and asked them what the villages wanted and needed. The villagers thenformed their own group under the guidelines of "les Groupements Integres Economique" (GIE). This Senegalese lawallows for increased "privatized" small business associations. It has the great benefit of being officially recognized.After GIE rules and :egulations have been registered in Louga, conflicts can be brought into the court system. Eachassociation member contributed 7,500 F CFA to establish a working capital (Fond de Roulement) to purchase seedsand other necessary items. The initial capital (600,000 F CFA) was provided by CWS. The creation of the associationand the election of dynamic and enthusiastic leaders appear to have been essential factors in the success of this
intervention. 

The team sensed that the village participants in the CWS activities had close ties with leaders of the village. TheTeam could not tell, however, if the success of this project was, in part, due to the consolidation of land tenure by a
particula, group of powerful individuals. 

The project offers few direct incentives (e.g., free fertilizer) to the participants. The major incentives are in thefruits of their labor. As a result of the increased rates of production, incomes to the garden association members have
increased more than three-fold. 

The following table gives some production and price data as obtained from the members in the Groupement: 

Crops Production/(Yg) Min. Price/Kg
1,000 m2 Plot To Groupernent 

Onions 600 100
Sweet Potatoes 600-1000 100 
Tomatoes 3,600 133 

Note: The prices are minimum based on relative supply
abundance in the open market. Prices increase when 
open market supb:3es are scarce. 
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Five other villages
This is one of three villages that have enthusiastically adopted CWS activities (see below). 

more active receive increased
ing with CWS had less than desirable participation. Those villages that are 

)0rt from CWS. 

sssion of Initiative 

CWS has provided the farmers with technical and fmancial support to promote the adoption of more intensive 

To this effect, they have promoted hand pump irrigation using relatively inexpensive ($130)
table gardening. 
;s and free chemical fertilizer. Mr. Corbeil, Manager of the CWS project, had mixed opinions of how well 

e1of the project (which ends this year) has succeeded. In his opinion, the CWS approach was far too one

land top-down in the beginning. Of the eight original participating villages (Gueo, Keur Aya, Keur Momar Sarr, 

itt Guent, Lobodou, Ganket Balla, Keur Kane, and Loyenne),only the latter three will likely continue with the 

ntions once project support has ended. 

But despite the lack of total success in all of the eight villages, the intervention has clearly demonstrated that it 

to bridge, the gap between traditional subsistence level agriculture, and drastically increased economic
sible 

Before, the farmers had limited knowledge of vegetable
being for the participants, with minimal investments. 

Now they have been well trained and the resulting increases in their incomes have been substantial. As
wing. 
6oned above, many farmers from nearby non- participating villages have noted the results and want to learn and 

le. 

interventions depends on effective
Itshould also be emphasized again that the success of the gardening 

:hip and/or possible connections to the more respected and powerful groups within a village. The reason given 

ky five of the eight participating villages will probably not continue after CWS support has ended, is the absence 

Intensive vegetable gardening, as practiced, is hard work and is a new form of agriculture that
6 leadership. 
rts constant attention. Unless the leaders of the association are successful in motivating the members, the 

rntion will likely fail. 

Another important clement of the success ,e gardening intervention is the integrated approach developed 

.CWS project. According to farmers, succe= . quires integrated management of: 

D Seed source reliability
 
0 Water source reliability
 
0 Water delivery without exorbitant labor
 
I Fertilizer source and delivery techniques
 
5 Correct crop choice
 

Ability to store somc. food in order to safeguard for short supply situations and/or sell5 
when the price is right 

should be complimented on taking all of these requirements into account when designing the project. The 

octn would have been less likely to succeed if the appropriate technology group had not been present. The 

trs would have haJ-' to purchase much more expensive pumps and watering cans and other tools in the open 

C£W 

!. Repairs would havc been much more costly. If the grain storage group had not been present, the gardening 

ation Without supply and price stability for the staple crops, it would be more difficultwould have suffered. 

tentrate on intensive vegetable gardening.
 

h second phase of the OWS intervention will correct the mistakes made in the first phase. The top-down 

th will be avoided as much as possible when new villages are added to the program. 

lake recession agriculture in this area is about to be integrated in the Senegal River Basin water 

Local people are not aware that lake levels will no longer be "recessional" seasonally. SomeMent of OMVS. 
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women do not have CWS-type plots but are dependent on lower lake levels for gardening. Conflicts may occur as 
certain citizens find the gardens are inundated in the dry season. 

Africare Dry Season Gardening/Wells 

Africare is assisting village associations to establish 0.8 ha dry season gardens and developing markets for 15 
participating villages. The villages are located within an 1,000 km2 area near Kaolack. In each village there is one 
hectare of fenced garden. 

Background Information 

N'Diakhat, Keur Madicke, and Thiaklio N'Djrgane are three example villages used in this discussion and they 
are located 20 to 30 km south of Kaolack in the central western part of Senegal. The water table in this area 
generally occurs between 17 to 25 meters. The soils are deep, sandy loam in texture, and moderately high in organic 
matter. Soil erosion is minor with only a few areas of sheet and gully erosion. The major land use is rainfed 
agriculture (approximately 60%) with some fallow area that ?re used for pasture (20%) and forest land (20%). The 
main crops are peanuts and millet. The field trees are mostl of Cordyla ifnata Tatarindus indica, Adansonia dL 
tata, and Cola cordifolia. Some of the villages had prior exp-rience with dry season gardening. 

Description of Initiative 

USAID/Dakar invited Africare to submit a project proposal on agroforesty which was significantly modified and 
became a gardening/livestock project. The Prefet of Kaolack selected the villages for the project. 

Africare is assisting villager associations to establish 0.8 ha dry season gardens in each of the 15 villages. Each 
garden is hand watered from a single, concrete lined well that is constructed at each garden site. Two concrete 
holding tanks at each site decrease the distance that water must be carried by hand. They are connected to the well 
by pipe. Well and reserioir construction are done by trusted professionals from the Thies area with whom Africare 
has had prior experience. 

Fencing is done by the villagers using local materials. At N'Diakhat, part of the garden is surrounded by a pre
existing live fence consisting of an inner row of Euphorbia Balsamifera and an outer row of sisal (Agave sisalana). 
This very effective technique of live fencing is an old practice in this village. (Villagers in the Fouta Djalon Highlands 
of (:inea claim that a good sisal fence is even effective against monkeys). 

Villagers are trained to handle and apply pesticides. / f-ult lit!iacy training is conducted in Wolof. Arithmetic 
and basic health classes are also taught. 

Each villager association is com .ased of 40 members with 25 men and 15 women. The creation of the 
association and its make-up was imposed by Africare. An equal number of garden plots are assigned to each woman 
at each site; men are not given plots. The men take main responsibility for fence construction and maintenance and 
help with the g,.ening in some cases. The gardening is done strictly on an iidividual basis; from prior experience, 
Africare has found that communal gardening rarely works. 

Africare has required each village to specialize in only two vegetables. This was done with the idea of limiting 
the competition amongst villages in the weekly markets. 

The project provides a direct economic incentive in the form of a 60% subsidy for the cost of the well and tank 
construction. To participate in the project, however, the association must first raise five percent of the estimated cost 
of well construction from its members and deposit this amount in a bank account opened with Africare's assistance. 
The remaining balance of 35% is in the form of a loan to the association to be paid back to Africare from the sale 
of garden produce. The villagers will beaefit from the gardens through the sale and consumption of the vegetables 
grown and from the new water supply from the well. 
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The total cost of the 17 m well with two concrete holding tanks at N'Diakhat is about 800,000 F CFA or 47,000YA per meter. As the first gardens had just been planted, no marketing experience had yet been gained.is Africareto help the associations market their produce by transporting part of it to Kaolack with an Africare truck. The,kners will have to pay Africare for the transport. 
The land for each garden site has been loaned by someone in the village. It was intended that the land wouldbmially transferred to each association before gardening began. This was not done, however, because of a latet-up, and the owners will continue to use the sites for crops in the rainy season. This could pose serious problems

icfuture. 

mssion of Initiative 

Anumber of the conditions imposed by Africare are of questionable value.ame number of members with the same ratio of men 
Why should each association haveto women? Why only assign garden plots to women? Itily that the chances of success would be greater if the associations had a greater voice in making these decisions. 

The women have complained that their work in the gardens comes6e chores. in addition to all of their very substantialNothing has been done to alleviate those chores. A mill for grinding millet would be a significantrsaving device for them. 

Requiring each association to specialize in two vegetables is of questionable value. It will force an increasedctization of production through the exchange of the vegetables in the marketplace. But limiting the number ofuables in a garden may greatly increase the risk of crop failure.Ia higher return And, certain types of vegetables are bound tothan others favoring one association over another. It would seem preferable to allow eachrmtion to determine their own mix of vegetables, as they almost certainly will do in time, in any case. 
This Africare project consists of forming collectives of 15 villages associations for the purpositaig, literacy training, and livestock feeding. of irrigatedAfricare requires

Ikrs, 25 men and 15 women who are 
that each village association consists of 40involved in all aspects of project implementation and management. 

The main activity of the project is dry season gardening on 2.5 acres. The land is provided by a member of theaaion who retains the right to cultivate the area for millet during the rainy season. Each one hectare garden istd among the 15 women members of association who cultivate each plot individually. 
The irrigated gardens include a concrete well and irrigation reservoirs which are constructed by skilled laborsAficare had previously used in other projects. Labor and materials were financed through the association'stFencing for the gardens is predominantly constructed from wood, however, in N'Diakhat the garden a:already existed. liveThe live fence consisted of an inner row Euphorbia balsamifera and an outer row of densely 

Aficare trains the villagers in gardenirg techniques such how as to safely use, handle, and apply pesticides.4m requires that each association and its members be responsible for the production of two vegetable crops1W by Africare) which are sold through the collective of 15 villages. Africare provides a truck for transporting21es and makes pickups every three days. The associations and Africare are searching for ways to transport andt1the produce after Africare's support ends. 
ficare involves the villagers in all aspects of project administration, purchasing, and financial operations. Sixtyof the financing is supported by USAID and 40% by the villagers, five percent of which is paid by the villagers'eginning of the project and the remaining 35% obtained as a loan from the bank. The village association andAlare for the first time learning how to manage their money from a bank account. 
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is in local language and includes reading, writing, and arithmetic. Teaching method use
Literacy training 

practical examples that are useful in their daily life and association activities. The livestock feeding program has not 

begun. 

The men help the women during
The weUl is communally used by the fifteen women for their individual plots. 

the difficult tasks such as plowing and pulling water from the well. 

Gardening provide dry season income for the women many of whom would have to work as maids in the towns 

and cities in order to help support their families. The extra vegetables grown provides an increased variety of food 

which would otherwise be purchased. However, the gardening activities add to the work load of the women. The 

project also provides incentive for the creation of the associations by absorbing 60% of the cost of construction 

concrete lined wells which provide long term benefits to the villages. 

In addition to their financial participation the association members provide their labor. The project directly and 

indirectly benefits the whole village by educating and training association members who then pass the information to 

the other villagers. 

The loss of dry season pasturage is more than con,,ensated by the yield increases of miilet during the rainy 

season because of the residual fertilizer and organic miatcer left in the soil from gardening. 

Although it isquestionable whether limiting the village participation to 25 members, the garden to 2.5 acres, and 

crop production to two vegetables per village is an ideal arrangement of the associations and the collective, the 

structure of these organization seems to work. 

Vegetable gardening provides the focal point for a number of interventions. Beside providing the immediate 
and water supply, the gardening project provides an

benefits by increasing income and providing a better food 
incentive and opportunity to improve literacy, health care, arithmetic, technical, organizational, and managerial skills. 

By creating a means to collectively sell their produce at a better price and more efficiently, the project also encourages 

cooperation between villagers and villages. The members are very enthusiastic about this project because it involved 

them in all aspects of implementation and management and provides them a means to achieve independence from 

outside assistance. 
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ORGANIZATIONAL IMPROVEMENT 

The Village Association of Koumpentoum 

of modern Sahelian 
"Entente" was founded in 1974 in the aftermath of the first wave 

The Koumpentourn 
ught. Historically in an 1000 mm rainfall zone, the sixteen year rainfall average since 1968 has been only 

create 
700 

by 
mm.

anThe Entente (Understanding) was 
1987, the nurseryman in Diam recrded at total of 865 mm. 

small nucleus of the 
:Dtional group of concerned local villagers to do something about their environmlnt. Thtu 

a famous Senegalese extension worker named Mahamadou 
nization received help and encouragement from 

After ten years of experience, virtually every activity is planned by the villagers themselves before seeking 
soko. 
ide financing. Participation is voluntary, some activities are self-financed. The association has received support 

mat least half a dozen NGOs and other donors, but has received for 10 years consistent technical assistance and 

,ncial backing from Catholic Relief Services. 

a series of natural resources management initiatives. In 1981, the sub-
The village of Diam has undertaken 

umittee in the village of Diam set aside 250 ha of village land for reforestation activities. Of eigbt hectares of 

md plantations for Eucalyptus, Australian acacias and local species have been set aside, seven have been planted. 

additional hectares of land are fenced for a future village orchard. A twenty-five acres woodlot and windbreaks 
: Both the youth group and the women's 

been planted by the Coordinator of the Entente as demonstrations. 

have planted 50 acres of Eucalyptus each. The village nurseryn. an has gathered seeds in a more southern zone 
up are fertilizedIn addition, six hectares of fields p-r year
xgin to regenerate lost or scarce native tree species. 

%gh a planned, staggered program of animal st -Ilting of collectively managed, but individually owned herds. 

Inaddition to these natural resources initiatives, the village of Diam has built a collective granary, a cooperative 

asmall, unstaffed, health clinic, a warehouse, and is stocking bricks to build a mosque. The Entente purchased 
A clever scheme 

ilet thresher for the village of Diam, and the village association itself purchased a millet mill. 
The sub

ihich co-owned goats and cattle are used to create the nucleus of individual herds is alsy underway. 

wittee expects to receive new technical assistance to launch an improved stove production program in the village 

A 
The project is distinctive in structure, but bears similarities to the AJAC project in the Casamance region. 

village level projects and sub-committees. This 
ul, representative umbrella organization embraces numerous 


tiple is maintained at the level of the Entente as a whole.
 

fields and this mechanism is still used. Thus, both the 
originally generated from collectiveFunding was Recently the Entente 

tittee and the sub-committee have cooperative granaries, "in kind cash boxes" in Diam. 
Every year each male member must contribute 10,000 CFA 

itituted a compulsory cooperative savings scheme. 
The Entente has over 1000 members and membership grows 

ach woman member 2,500 CFA to the fund. 

For example, from the proceeds of collective fields, threshers 
Diverse incentives exist within Entente projects. 

X&have been purchased which diminish women'- labor bottlenecks. Buying at the local cooperative store, 
Store manager(s) receive an annual percentage

very well-stocked, reduces individual customer travel time.his 
Polewood has been sold from the Bamba Thialere woodlot. Sales are expected to be made from 

4iademnity. 
Although prices are low, 200-300 CFA per hole, income from the seven hectares plot will be 

twoodlot soon. 
f&ant. The livestock multiplication projects provide both immediate benefits (milk), medium-term benefits in the 

:4 cattle (manure), and long-term benefits (integrated agro-pastoralism) participants. 

CRS provided fencing and inputs for the forestry component in the 
Villagers have diversified sources of aid. ONGs 

The Peace Corps provided forestry technical assistance for two years, basically as a grant. 
grants.dOf 
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finance most capital costs, but the villagers provide all labor on a voluntary basis. Teaditional labor group structures are mobilized for collective field cultivation, and finds (double te initial outlay) are imposed on persistently
delinquent participants. 

Among the most interesting thin3s about this intervention is its basis in an analysis of natural resourcedeterioration and the determination of villagers to do something about it. Continued flexibility and adaptability tothe neelis and requirements of all participants, ruid long-term sustainability as part of village life are its hall marks.Natural resource management is not an isolated activity in Koumpentoum. So'nd prepwaation, years of study and
discussion, and devoted management are at the root of this success. 
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The Bignona, Senegal Women's Fire Control Committee 

alc lnf'orrnaticr 

Location: Commune of Bignona, Senegal. 

Major Characteristics of the Location: On the plateaux, are well drained slightly ferralitic soils, while othersude leached tropical ferruginous soils, and weakly evolved aeolian or alluvial soils. Of note in the environs ofnona is a complex mosaic of vegetation types: primary forest, dear humid forest, open woody savannah, and-shy secondary savannah. The remaining mangrove swamp vegetation is in regressicn. Rainfall in this zone
iorically varied between 1,000 and 1,400 mm annually. Since 1969, rainfall 
saveraged considerably lower. 

Bignona lies within the old Mandinka division of Foni, but the population is virtually entirely Dioula. 

Area Affected: Determining the area affected is difficult, since this is primarily an inteivention with didacticOications. A small plot has been reforested, and the women plan to install a collective orchard. However, anktermined number of hectares have been protected from burning thanks to great vigilance of the population. 

Traditional Land Use Practices: The upland areas are devoted to the cultivation of peanuts, millet and sorghumuthe fallows tending toward the open tree or bush savannah. The clear humid forest is the zone of oil palm andpted rice production. Uncontrolled grazing of cattle is practiced in the dry season. With groundnut cultivation,hanization has become more significant. Controlled early burning was a traditional part of the their land use
ices as was strict protection of numerous sacred groves. 

Special Characteristics of the Case: Created by the Departmental Service of Faux et Forets, it responds to the nrns of women in several wards of Bignona. The idea to form the group sprung from publicity given to theblem of desertification in Senegal, the women's own recoguition of the seriousness of the problem, and Presidentx's call for a national program to fight against desertification. 

Nature of the Initiative: The Bignona, Senegal women's fire control committee is an unpaid group of volunteersdidactic and lobbying goals dedicated to preservation of the remaining forest. 

",ption of the Initiative 

Technical Measures Taken: The committee has planted a communal woodlot in Bignona. They have beenrmental in extinguishing fires within the commune of Bignona which has both overgrown open spaces, andded huts susceptible to fire. The group receives seeds, plants, technical advice, and sometimes food aid fromForest Service. It receives financial support to conduct consciousness raising sessions, small tools for fire-fighting,0tcasional grants in kind from the Canadian Fire Protection Project (PPPFC). based in Ziguinchor. 

Scia! Organization of the Initiative: The emphasize that technical success is largely a matterwomen
tization. The group consists of 47 core members who have maintained their interest in the face of limited

of 
trces. The committee has an executive commiatee, and two sections based in two village wards. Over the pastzyears, the difficulty of work and the constraints of space and material have discouraged many parffzipants, but(those who are left have decided to go forward. The women organize themselves. Small jobs such as wateringMndled by ward level or smaller sub-groups of women. Bigger jobs such as bush dearing were carried out byffort of the full group or by young men who have been induced to help them. Fire control mobilizes the entire 
, some of whom draw water, other apply water, others still use rakes and beaters to control the flames. Overft year period, the committee has also organized extensive consciousness raising sessions with women in many 
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Concerned about the attitude 
rural communities during the annual "Women's Fortnight" (Quinzaine de la Femme). 

have asked the directors of the town's schools to integrate
of the young towards the environment, the women 

concerns into their curricula.environmental 

At this point, incentives are primarily moral and socio-political in nature. The 
Economic Incentive System: In addition, the women 

committee receives support from the administration and enjoys the respect of the people. 
read, "La foret,beliefs in which the forest is a key synbol of bounty. (A sign 

are inspired by deeply held cultural 
stated that their most distant ancestors recognized that the great 

notre mere nourriciere"). Women quite correctly 
trees were instrumental in maintaining soil humidity, promoting infiltration, and protecting the land from dessicating 

northerly winds. 

Currently, the women voluteer their time. However they look forward to economic benefits from their woodlot 

The women say they would like to be trained in nursery management techniques.
and from a planned orchard. 
They have already asked the prefect for four hectares in town on which to plant trees; and they have already begun 

to diversify their tree planting efforts. 

Values can play a leading role in mobilizing populations for sound natural 
General Discussion of the Initiative: 

inputs be wedded to 
management, although successful interventions require that new knowledge and 

resource 
of Bignona Senegal, located in an area of drought devastated

The Women's Fire Brigade Committeecore values. 

Guinea Forest, provides an example of the leading role of values.
 

to be have to do with the contradictory goals of their 
The main constraints faced by these women seem 

project, which is uninterested in reforestation. Similarly the 
supposed "encadreurs," the Canadian fire control 
administration, and Forest Service officials seem mainly interested in the propaganda value of the Women's committee 

frustrated by the lack of funding and would like to obtain 
rather than addressing the women's goals. The women are 

start-up capital.
help from an NGO or U.S.A.I.D.'s small enterprise development project for 
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MISCELLANEOUS 

CWS Grain Storage Component 

The purpose of the Church World Service/USAID financed grain storage facility is to attempt to stabilize millet, 
ice and corn supplies and prices during the year. The Groupement of Ganket Balla, population 400, buys the 
zpplies in the open market when the prices are low and hold them until prices increase in the open market. Ganket 
lalla is located 60 km east of St. Louis in Senegal. Each participating family is allowed to withdraw up to 40 kg of 
rains per month for a maximum period of 4 months during the year and pay a fixed price of 85 - 90 F CFA (for the 
,ilet). The system is beneficial to the participants when the regular market prices for the grains increase beyond
icfixed storage facility prices. 

CWS proposed the original idea of grain storage facilities to the villages and offered to provide essential 
astruction materials (cement in particular). Total cost of the grain stcrage facility is approximately one million F 
JA. USAID provided the initial full inventory of rice to be stored (400 tons) through the Food-For-Work program.
ince then, the Groupement (161 members) has turned over the inventories several times. To date, 14 similar cereal 
mrage facilities have been constructed in centrally located villages in the region. A total of approximately 150 villages
3(1nearly 17,000 people are affected and/or participating directly in the program. The total storage capacity of the 
urage facilities (all 14) is nearly 500 tons of grains. 

Some of the technical problems include: rodents and spoiled grains when the storage period is too long. The 
pied grains are fed to the chickeas. Nothing is wasted. 

Villagers provided voluntary labor for the construction of the buildings. The day-to-day management is also 
Tnided without any pay by the elected president and other officers. 

CWS does not offer any economic incentive to participate in the program. The incentive becomes obvious when 
%lies of grains are made available at reasonable prices through the Groupement when the open market prices are 
ly high. This phenomena also usually occurs when the individual farmer granaries are empty and supplies to carry 
,tr to the next harvest must be purchased. 

Although this intervention may not qualify directly as a NRM intervention, it repre.-ents an important component 
[an integrated approach to natural resources management and use. Without the grains bank component, the 
1dening intervention of the CWS project would probably not have been nearly as successful. 

CWS Appropriate Technology Group:
 
Tools, Fabrication, Repairs
 

The appropriate technology group (Groupement Artisinal composed of metal workers and mechanics) represents 
t t several components of the Church World Service's (CWS) project in the Keur Momar Sarr area. Keur Momar 
Vislocated 60 km east of St. Louis. The idea for the appropriate technology workshop was originally proposed
'CWS. Now, the present organization and day-to-day management of the workshop is carried out by the group. 

CWS organized a shop and training center for metal workers and mechanics in the village of Keur Momar Sarr. 
i very popular vocational training program has greatly increased the skills and number of craftsmen in the region, 
tY of whom leave the area to work in Dakar. The training center teaches craftsmen how to fabricate a variety of 

and useful objects from locally available ma',rials. In addition, the center provides training in the repair of 
ils agricultural tools and equipment. Also, the group is designing and fabricating new tools and equipment in 

1nse to the needs in the villages. They include wagons to transport water, small biogas digesters, windmills, water 
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lifters and other equipment. The group also fabricates improved metal charcoal and wood stoves for sale in the urban 

areas (Louga, St. Louis, Thies, Kaolack and Dakar). 

At the recommendation of the CWS project, the village formed the appropriate technology group. 

CWS provides only technical assistance and some equipment and supplies as economic incentives for the participants. 

The fabrication and repair workshop is intended to be a profitable op.ration to benefit all of the members. 

The following information was obtained at the workshop site: 

Approximate Production 
Tools and Equipment Cost F CFA 
----.....-----....---------------


Shallow well hand pumps 35,000 
Water transport wagon 80,000 
Windmill 80,000 
Biogas digester 60,000 
Rotating water lifter 50,000 
Watering cans 2,500 
Improved wood stoves 1,000 
Improved charcoal stove (avg. size) 2,500 

The artisinal component of the overall CWS effort in the region has greatly contributed to the success of the 

other components, particularly the vegetable gardening component. This intervention would have been less likely to 

succeed if the appropriate technology group had not been present. They would then have had to purchase much more 
more costly.expensive pumps and watering cans and other tools in the open market, and repairs would have much 

The same is probably true if the grain storage group had not been present. Without supply and price stability for the 

staple crops, it would more be difficult to concentrate on intensive vegetable gardening. 

The second phase of the CWS intervention will correct the mistakes made in the first phase. The top-down 
approach will be avoided when new villages are added to the program. 
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Gambia 

WATER CONSERVATION
 

SWMU SALT Barrier and Water Retention Dams and Their
 

Supporting Soil and Water Conservation Measures
 

The Soil and Water Management Unit (SWMU) has conducted campaigns to publicize its soil and water 

It then responds to requests for help by villages to assist them in constructing saltwater 

conservation services. 
retention dams, upland diversion and contour bunds, ravine check dams and grassed 

intrusion dams, water :gh District Agricultural Officers. After a 

Requests are funnelled to SWMU from the villages are most in need and 
waterways. 

reconnaissance of the district requesting assistance, the SWMU decides what villages 


Village committees organize the physical work while the SWMU 

for example, SWMU provides a tractor and plow to facilitate
proritizes the work to be done in the district. 

provides tcchnical support and some assistance. 

earth moving for dams and to form contour bunds on upland sites. When materials are needed to build cement 

structures, such as drop drains, the villagers can easily get them from other donor organizations such as Action 

soil is 
these interventions. Productiviy and fertility of the 

Soil and water are conserved through Also fish have appeared in 

The fresh water retained behind the dams attracts livestock and wildlife. 
The increased water availability has

increased. 

of the semi-permanent pond that have formed behind the dams. 


reduced some of the risks of agricultural production and allowed an intensification of agriculture which u1tlizes 
some 

human energy more efficiently. The number of hectares affected by the project at sites that the team visited are: 

Somita: Approximately 10 hectares in the drainageway. 

Jiramba: Approximately 25 hectares in the drainageway. 

Jarrol: Approximately 75 hectares. 

Sintet: Approximately 15 hectares in the drainageway and 30 hectares or. the uplands. 

Background Information 

Somita, Jiramba, Jarrol, Sintet, Sare N'Gai, and Illiassa are sites the Team visited on the south bank of 

the Gambia. Also the Team visited the village of Bao Bolong which is located on the north bank of the Gambia. 

Somita: The site is located in the bolon (tidal slews) just above the mangrove swamps. The soil 

surface is fine sandy loam to iilt loam overlies white medium size sand. The soils closer to the 

mangrove and tidal areas frequently had salt crusting on the hurface. The soils in the mangrove 

areas of the tidal slew may have high iron, aluminum, and sulfur concentrations which may be 

extremely acidic. 

Due to the irregularity of the surface within the impounded areas, many spots accumulate a 

depth of water that requires transplanting of rice whiclh the villagers as yet are reluctant to try. 

The area closest to the tidal area is salt affected but the salts seem to be diminishing since the 

The GARD project has research plots in the impounded areas at this 
dam was constructed. 
site. 
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Jiraraba and Jarrol: The site is located in a bolon jwt above the mangrove swamp. The soils 
are clayey and form moderate size cracks when dry. The clayey surface overlies white medium
size sand. The soils in the mangrove areas of the tidal slew may have high iron, aluminum, and 
sulfur concentrations which may be extremely acidic. 

In Jiramba the dam is located just above a mangrove swamp and contains salt affected soils.
The demonstration plots of transplanted rice in areas that were flooded 30 to 50 cm deep were 
very successfnl and the project iswaiting to see if the villagers will transplant rice in the deeper
flooded areas. 

Jrol is the site of the project's first dam which was done completely by the villagers without
the aid of a tractor plowing and loosening the soil. This dam which affected 25 hectares 
required 4,260 person-days cf work to construct. 

Slntet: The floodplain soils above the bolon (tidal slews) have surface textures of fine sandy
loam to silt loam. These are recent alluvial soils. Sheet and gully erosion on the uplands result
in the deposition of sand where the sediment loaded water runs out on the floodplain from
smali drainageways. The resulting layer of sand that accumulates prevents rice culture. A
sacred grove along the small creek feeding the rice fields was dominated by Cgiu Reandra with
FrM M. and Bomb costatum, and Khaya senegalen ij. Also, below the village and along the 
drainageway was an orchard.belt above the mangrove swamp with Elaesis uinein s., .Borassus 

hiont.um and mangoes. 

One of tho interesting things about this case is that the Foni Jarrol district is an historical and
locay-recognizFd political-geographical entity with agro-ecological traditions distinct from those 
of the neighbor .ng Kiangs and Casamance areas. The Sefo is a very influential individual whose 
support for the project was judged crucial to the success of the intervention by SWMU staff. 

Sare N'Gai: The site is locaed on a sandy plain with soils that have fine sandy loam to loam 
textures. The area has the highest agricultural production in the region. Also, herds of livestock 
were unusually large and numerous around tifs village. Livestock is also a major means of 
investment and a source of income. The chief of the village, who owns a used Massey Ferguson
farm tractor, was written up in national agricultural newspaper for his exceptional yields. Major 
crops are peanuts, millet, sorghum, corn. 

The village is located at the confluence of three drainageways. This village had experienced 
severe flooding that was destroying buildings and had killed young livestock. There are no
drainageways in this area where the conditions are appropriate for rice cultivation. 

Bao-Bolong: Due to poor communication between SWMU, Save the Children, and the villagers
of Bao-Bolong, a 2.6 km long salt barrier and water retention dam has failed to achieve its goal.
Many of the areas within the impounded area were affected by salt and/or high acidity. Also,
the apparent misunderstanding of the amount of work involved in constructing a 2.6 km long
dike resulted in the villagers not building the dike to SWMU's specifications. This has resulted
in comiplete loss of confidence in the SWMU dams by the village, and finger pointing by all 
involved in the project. 

The vegetation of the sites were similar. The tidal slews have mangroves LRvXophora f2. and Avicennia 
5.), Phragmities U., and 3Th_ 5D. The non-tidal areas have - senegalensis and Elaesis guineinsis trees,and water lilies (Nypha I=). Acia aLbida is sprouting in some of the areas. 

The upland vegetation included Fics spp., Bombax costatum, Combretum nigricans, Piliostigma
reticulatum, and Acacia albida trees. Due to cultivation and burning practices very little regeneration of trees 
is occurring on these sites. The highly valuable forage grass Andropogon gayanus, -imilar to big bluestem that 
occurs in the U.S., has greatly diminished during thu past twenty years. It has been replaced with less valuable 
annual grasses. 
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Rainfall in the areas visited averaged over 900 mm historically but has recently has averaged around 700 
to 800 mm per year. During the rainy season the tidal slew areas are flooded with fresh wattr for the four 

month rainy season. During the rest of the year the slews are flooded with saline tidal w':.,r. 

Rice culture, predominantly a women's crop, is mostly direct seeded by hand. In Sintet, at least one 

woman farmer digs furrows equivalent to tied ridges which captures and holds rainwater on the higher part of 

the floodplain which floods infrequently. Upland agriculture consist of field crops of peanuts, millet, sorghum, 

and corn. Production is frequently mechanized. Livestock production is common though out the area and is a 

major way of saving accumulated wealth. 

Description of Initiative 

The SWMU provides technical support for the construction of small earthen dams (up to three meters 
tall) which retain water for rice cultivation and act as a barrier to salt water in tidal areas. In addition, contour 

bunds are plowed on the cultivated uplands with the SWMU tractor to help retain runoff and identify the 

contour. Diversion bunds are plowed in areas where excessive runoff is creating erosion problems. Rock check 

dams and grassed waterways are also used when needed to correct or prevent gully erosion. 

The area around villages that have requested help are surveyed by SWMU in order to determine 
physically optimal sites for dams and to determine areas where other soils and water conservation measures are 

needed. SWMU then discusses with the villagers their recommendations and then works with them to determine 
the sites for these interventions. 

The sandy or otherwise permeable soil where the dam is constructed is replaced with a core of 

compacted clayey soil that acts as slowly permeable barrier to water. The only time that villagers have available 
Therefore,to work on conservation measures is during the dry season when the soils are extremely hard. 

SWMU uses a tractor to facilitate digging of fill material by disking nearby sites that have sufficiently clayey soils 
Women as well as men carry the earth to the dam site while the men are responsiblefor constructing the dam. 

for digging up the loosened soil and filling the baskets. An earthen spillway is always constructed at one end of 
the dam which allows water from exceptionally large floods to escape without breaching the dam. For some 
situatiuas concrete drop drains are constructed as well in order that impounded water can be diverted to desired 
areas below the dam. 

The usual pathway for villages receive help is that they discuss their problems with District Extension 
Supervisors. The District Supervisors inform their Division Supervisors who request help from SWMU. 

SWMU agents then go to the villages and describe their activities. The project presently uses a portable 
slide show programs narrated in the appropriate language to help explain SWMU activities. The project is 

developing a video tape version. Since SWMU staff are all former extension workers, they take special pains to 
explore problems and solutions with the villagers before proceeding to any work on the ground. Another 
important aspect of this discussion period are visits to older sites that illustrate how farmers have benetited from 
conservation measures. Concrete success is often convincing. 

SWMU requires villages to elect a committee which oversees the work and which contains both men 
and women from all villages or hamlets within the affected watershed. 

During site work, men usually do the digging; women transport earth and place it where needed. Men 

also do the bulk of the repair work. In order to mobilize a lot of people to help in the work the committees use 

the traditional method of organizing group work by forming a party around the work, much like a barn raising 

party. Work party usually begins by 7 AM and breaks for lunch around 2 PM. 
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lliassa (Bao Bolong),
Construction requires a significant input of village labor time. In Sintet and 

villagers who would otherwise have gone on ary season labor migration stayed around to work on the project, 

thus forgoing alternate benefits. If the project is not a success, the cost to people is high. Recognition by SWMU 

of the time value of peoples' labor is part of the reason they normally take care that their interventions will be 

technically successful overall. 

The incentives for participation are straightforward. In Sintet and Kalaji, people recognized deleterious 

environmental changes which had occurred to undermine their productive capacity. Thus, the goal of increasing 

important incentive.and/oi stabilizing their limited resource base is an 

In addition, both productivity and yield increases in Sintet for example on protected and reclaimed lands. 

Individual *articipants were motivated by recognition they received in the form of plaques and rewards 
it was alsosoil conservation district. However,

issued by SWMU in the case of Kalaji, the first Gambian 
The increased period of time that rice can be cultivated 

apparent that self-interest was at issued in some cases. 

using water retention dams has created conflict with herders from neighboring villages who release their animals 

paid by the Gambian government
The salaries of the 15 person SWMU staff are 

after the rice has been harvested in their area. The animals graze the rice and prevent the farmers from 

obtaining multiple harvests. 

as are the cost of 

operations and maintenance for a small number of tractors and associated disks and plows. 

was done by Christine Elias in 1985 
An economic analysis of water retention dams for rice culture 

She calculated the 
(Evaluation of the Gambia Soil and Water Management Project, USAID, December 1987). 

Even when the 
on eight water retention structures covering 111 hectares to be 42%. 

internal rate of return 
the Internal rate of returns were as high as 34 and 26% 

estimated benefits were reduced by 10 and 20%, 

respectively. 

Discussion of Initiative 

What 
SWMU benefits from the fact that diking itself is not an innovation; but is a traditional practice. 

has done is to introduce better engineered techniques. Unfortunately, SWMU relies on surveying
SWMU Even though villager enthusiasm 
techniques for finding contour lines that are not transferable to the villagers. 

One woman felt that if they understood 
is high, individual resources are limited to pay for the use of equipment. 

Simpler, although slower 
the techniques of surveying and finding contour lines they could continue the work. 

and less accurate, techniques exist that villagers could learn, which, in turn, would lessen their dependence upon 

the project. 

Dams and diversion bunds, in the case of the village Sara N'Gai, are usually well maintained because 

structure lay is disrepair. Contour bunds, dug and 
these structure provide a noticeable benefit while other 

formed by the project tractor, reduce runoff, increase water infiltration, reduce erosion and the siltation of the 

dams but these processes are not as noticeable as water being impounded behind a dam or being diverted from 

some farmers do notice their positive results many of the structures are not maintained. 
a field. Even though 
For example in Sintet, women complained that sand eroded frow. the uplands was covering their rice fields and 

While on adjacent upland fields the contour and diversion bunds 
forcing the women to abandon their field. 


constructed to stop erosion that they were complaining about were frequently broken especially at points where
 

At one break the diverted wate; was causing a gully and depositing more sand 
animal paths crossed the bunds. 

on the women's fields. Obviously a stronger extension program is needed and possibly requiring a minimum
 

before new SWMU activities are initiated. Protecting the bunds,
level of maintenance on the structures 

n ya and reinforcing the bund where 
especially on sandy sites, with a perennial cover such as AndrQg. g. u 

animal paths cross them will help reduce the maintenance that is required. 

Absent from the SWMU activities are extension of agro-forestry initiatives and improved cultivation 

practices. This is unfortunate, since the enthusiasm generated by land reclamation could be used to channel other 
lbida. 

innovations. Addition of windbreaks of forage species, protection or piauting of nitrogen fixing A 

direct seeding of Andropogou gavanus to hnds, and other multipurpose interventions should be integrated into 
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uha ranbnsostrartt oteriiie canThe village organizatin 
structure created through soil and water conservation activitiesthe package. 

the ackge.Thevilageorgniztional activities such as grain banks or
directly or indirectly lead to collective fund raising programst
purchase equipment for the village such as a grain mill. 

Since the sWMU relies on the villagers to organize themselves to get work done, certain traditional
heedsrbtsteeaiiae

into play. Thu in th pa" ,"" a common 
me thai ehavis o vilarThus in the past, youths worked together to cultivate

mechanisms and behaviors come eand b 

They also work together to construct the dams. Similarly, the village chief redistrbutes the rehabilitated 

In other cases, people simply return to lands w! +chwere once worked, but
 
farm. 

land to the participants if need be. 


which had fallen out of production due to degradation. 

Even though there are large increases in rice yields and expansion of rice cultivation due to these dams, 
Further improvement in agricultural

all the rice that they produce.
the people in these villages consume 


dams will help
 
techniques plus expanding the areas possible for rice cultivation through the building of more 


the available rice lands. 
For example, Sintet has four more years of possible work to do to reclaim
 

allow farmer to produce a surplus. 

k but they have since stopped doing this. They 
They have correctly 

In the beginring, sWMU gave one village food-for 

are now discouraging other organizations from providing food-aid for similar type activities. 

the food distribution ends the people quit the project and 
perceived that food-for-work often prevents people from realizing that they are working for themselves and 

Thiseafter 
Once the pattern is established it is very difficult to break. 


wait for more food aid to continue the work. 


form of paid work as well as service or obligated work was introduced during the colonial period and does not 

are working for themselves. 
create a sense that the people 

In Sintet and Kalaji, an improvement in a habitat conducive to the preservation of biological diversity 

The dams which collect and hold fresh water create a 

was an unintended consequence of dam construction. plovers, a variety of herons, 

hcts and tadpoles which attract water birds such as 

At Sintet, a cookoo falcon and agolden sunbird were also 
kingfishers, hammerkops, ground hornbills, and gulls. 

The dam also provides surface water for livestock and other animals such as the banded mongoose 

observed. In the fallowed rice fields, a plant which looks similar to clover 

(Mongos mungo), monitor lizards, crocodiles. 


and is used in sauces had reappeared for the first time in ten years.
 
These 

erosion and sediment loading of the river. 
also reducemeasuresThe water conservation 

measures, although insignificant idividually, if spread throughout the Gambia River Basin could significantly 

reduce the turbidity of the water and increase the algae production which will result in increased fish production. 

Freedom From Hunger Campaign: Earth Dam 

Freedom From Hunger Campaign (FFHC) proposed and helped construct a water retention dam for 

the village of Jattaba which took one dry season to construct. FFHC paid workers in food-for-work and in cash. 

The fresh 

Soil and water are conserved through this intervention. Productivity of the soil is increased. 

water retained behind the dams attracts livestock and wildlife. The increased water availability has reduced some 

of the risks of agricultural production and allowed an intensification of agriculture which utilizes human energy 

more efficiently. 

A one kilometer long earthen dam was built three years ago to protect a rice field from salt intrusion 

and to impound fresh water for rice cultivation. Approximately 15 ha has been protected of which only about 

2 hectares were planted to rice in 1987. 
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Background Information 

Jattaba is on the Bintang Bolon located in Kiang West region of the Lower River District, on the lower 

The site is on a bolon on the flats bordering
It is 80 km east of Banjul in the Gambia.bank of the Gambia. The area is subject to salt intrusion. Soils are 

the uplands at some distance from the former mangrove stands. 


black, clay loam in certain areas. The mangroves along the tidal slough have died since the onset of the drought.
 

The upland tall grass savanna forest has been highiy degraded by agricultural practices. Major crops include 

Annual rainfall between 1968 and 1983 averaged about 850 mm per year. 
rice, peanuts, and millet. 

The earthen dam has had little effect on biodiversity. The only before apd after difference, attributable 
The increased productivity is 

to the presence of the earthen dam is a perceived increase in rice yield behind it. 

only a perceived since only small areas were planted last year and measurements were not taken. The placement 

of the dam appeared to be arbitrary. Immediately inside the reservoir, in the protected area, nothing grew in 

This area has remained unproductive for three years. 
a band approximately 20 m wide. 

The site protected had been used in the past for rice cropping, but the villagers reported that this had 

become impossible in recent years. 

Description of Initiative 

A low bund about 30-40 cm high and 5 m wide was built with hand tools. The bund closely follows the 
The bund was built to stop 

some points not more than a 20 m strip could benefit from the bund. 
uplands; at The Team was 
the intrusion of salt water onto the rice fields and to impound fresh water for rice cultivation. 

not able to confirm it, but it appeared that the cres, of the bund was not level. 

were responsible for the actual
involved in this intervention. The men

Both men and women are 
bt 'ding of the bund and are responsible for any repairs. The villagers were paid with food-for-work and in cash 

for the construction of the bund. 

Since the Team was not accompanied by any FFHC representative no economic and/or socio-economic 
a population of approximately 1,000 

data on the actual intervention was available. The village of Jattaba has 


people, all Mandinka.
 

Discussion of Initiative 

The bund is supposed to protect and rehabilitate rice fields from salt intrusion entirely for the benefit 

However, as has been observed in several other interventions in The Gambia, it 
of the population of Jattaba. 
was necessary to pay the villagers to participate in an intervention which was intended to benefit them directly. 

A 
A second problem with this particular intervention is technical--it does not seem to have worked. 

large portion of the target area intended for protection is still completely unproductive. In ether areas inside 

the protected zone where some rice had been cultivated, productivity had increased, but not significantly. As a 

demonstration tool to convince the farmers to do this on their own, this particular intervention is not convincing. 
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SOIL FERTILITY IMPROVEMENT 

Traditional Manure Application to Fields 

The village chief or Alikali of Sare N'Gai, El Hadj Falay Bald6, has his cattle tied to stakes in his field 

during the night so that the accumulated manare will increase crop production during the next cropping season. 

a Fulani village with someIt is predominantly
Sare N'Gai is south of Georgetown in the Gambia. 

Rainfall has averaged over 1000 mm per ycar historically but iecently averages around 
Mandinka living there. 

sandy plain with soils that have fine sandy loam to loam 
The site is located on a

700 to 800 mm per year. Also, herds of livestock are unusually 
The area has the highest agricultural production in the region. 

textures. Livestock is also a major means of investment and a source of income.
 
large and numerous around this village. 


The major crops are peanuts, millet, sorghum, corn.
 

El Hadj Bald6, who was written up in national agricultural newspaper for his exceptional crop yields, 

has his cattle staked 4.5 to 5 meters apart'curing the night, a density of approximately 440 cattle per hectare. 

He leaves the animals on an area for ten nights. If the animals are left longer on an area the young crop will 

This may be the result of excessive amounts of ammonia being 
scorch and die two to three weeks after planting. He only manures his fields that commences. 


are close to the village because it is easier to guard the animals from predators and robbers.
released from the manure once the rains begin and decomposition 

The farmer must own livestock or be able to 
This type of fertilization is not available to every farmer. 

Guarding the animals is a problem and not everyone 
pay someone to keep their animals on the farmers field. 

iswilling to camp out with their animals in order to fertilize isolated fields. The poorest of farmers are not likely 

to fertilize their fields and are least likely to use credit to have them fertilized.
 
to have the means 
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BIODIVERSI1Y IMPROVEMENT 

Wells and GardensAction Aid: 

The Action Aid wells and gardens project helps villagers construct wells for irrigated gardens and 

It depends on direct economic incentives for farmer participation. 
introduces new crops and cultivars to the area. rome technical advice once the 

a large extent, Action AID pays for wells, equipment, seeds, and gives 
To 

Action Aid is involved with gardening interventions in five villages in the Jattaba area. 
infrastructure isin place. 

The site has four wells. The water table is 
The Team visited one garden in Jattaba, 1.3 ha in size. 

approximately six to seven meters deep. Jattaba is located along the Bintang Bolon on the main road near the 

Brumen bridge in the Kiang West region of the Lower River Division in the Gambia. 

The Acdion Aid program is based on direct economic incentives to attract participants. The Team feels 
the Church World 

same replicability potential as, for example, 
that the approach does not nearly have the 

The Action Aid approach consists of 

Services apprcach to v.els and gardens in Keur Momar Sari in Senegal). 

the following:
 

A group or village is approved for participation in the program. 

Actica Aid provides all the necessary farm equipment. If the group requests a plow, for example. 

Orchards, Nurseries, Wells, Gardening
Methodist Mission: 

area around 
Mission is providing technical and financial support to villagers in the 

The Methodist The tree planting initiative is 
new crops, fruit and other trees to the area. 

Brikama. The mission introduces The nursery directly impacted three hectares on each 
basically for environmentel stabilization and preservation. 

to plant 84.7 ha at the 8 x 8 meter spacing. 
site. The central nursery in Brikama produces enough trees (14,000) 

Background Inforciation 

The Methodist Mission is based in the village of Brikama, The Gambia, 15 km from Yundum, in the 

The village of Kiti, approximately 10 km from Brikama, has a project satellite nursery and 
Western Division. 
the village of Jiboro has a project supported garden/orchard. 

They were cultivated semi-permanently. 
The soils in Kiti are gravelly loams over marine forma ions. 

The garden soils in Jiboro are alluvial soils that overlie older marine sediments. Vegetation around the nursery 
(nDQliseealensis) was 

in Brikama has been drastically modified by human intervention. In Jiboro, dia 
The 

a popular gathered fruit which had become less available as a consequence of the drought. 
was still used.identified as 

keno. Women had to travel long distances to obtain it, but it 
fEla guiments.preferred firewood species was 

Other preferred species included koulou-koulou, and walo (Terminalia mgcroptera). Stands 
In Jiboro, dia 

Vegetation around the nursei-j in Brikama has been drastically modified by human intervention. 
fruit which had beco:n- less available as a 

popular gatheredwas identified as a
Damtl-Misnealm') 

consequence of the drought. The preferred firewood species was keno. Women had to travel long distances to 
walo (Terminaliaincluded koulou-koulou, and 

was still used. Other preferred species 
with older stands of Cjika Ietandra and Khavaobtain it, but it g.eii are common mac ptera). Stands of Ees 

.Grasses includedt--.gQginantaeus and AndOg
senegalensis being less common. p, 

Water tables have been declining throughout the area. Present water tables are 10 m deep at the Kiti 

The project has dug four wells on three hectares. 
nursery and 15 m deep in the women's gardet. ;,t Jiboro. 
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Traditional farming system basically a mixed farming system involving mechanized upland cereals (coos)
production and palm oil and in more recent years, fruit tree exploitation. Women grow swamp rice and claim 
to have plenty of land. Tht; combination of fruit trees and vegetable gardens is an int'oduced land use practice.
Land for the garden and nursery was obtained from the Alkali, the local traditional authority. 

The Methodist Mission is a charitable organization and, as such, is performing services for free that 
villagers could probably have performed for themselves. The end result of this approach may be that villagers
have little incentive to dig Aves, plant gardens and fruit trees etc., if someone else is willing and ready to do it 
for them at little or no cost. 

Description of Initiative 

The Mission has 10 acres under cultivation in Brikama. This is their main nursery where 8,000 mango
seedlings, 5,000 cashew, and 4,000 of sweet grapefrmit. Guavas and bananas had also been produced. In addition, 
they have begun propagating Saloum plum, S as mombin, and Sweety Sop, Spondidas purpera, both of 
which are relatively drought resistant and much appreciated. Recently, they have also begun trials with living
fences of Euphorbia balsamifera, Ananiurn obesum, Prk ia cuaa, and a but no results are available. 

The Mission has established four peripheral nurseries: in the villages of Itti, Marakissa, Darsalami, and 
Manduar in the Western Division (WD). In addition, smaller nurseries have been established in Ker Patty in 
the North Bank Division (NBD), and one in the McCarthy Island Division (MID). At Ker Patty, the nursery 
was placed adjacent to a market to maximize the public relations impact. Nurserymen are paid employees of 
the Mission. Trees are produced from seed in plastic sacks as at Brikama, and sold for the same price as there. 

The Mission has installed gardens in 32 villages in the NBD, MID, and WD zones. In each case they
have sunk cement-lined wells. Wells are dug and maintained by Mission well diggers on denand. The condition 
of installation of the wells is the villagers' commitment to plant fruit trees in the garden plots. No horticultural 
., chnical assistance is provided. 

The four nurseries and the main nursery were staffed by employees paid by the Mission. Their 
production was largely devoted to providing fruit and seeds for the headquarter's nursery in Brikama for its 
seedling production program. 

The garden projects are destined for women. In Jiboro some 20 women were currently cultivating
althougb, some 150 womea are somehow affiliated with the group, up from an initial group of 55. The women 
were required to elect a management committee, but basically all decisions regarding the organization of labor, 
marketing and distribution of product are made by them. We learned that women individually pocket the 
receipts of production, but are likely to spend some money on the household food supply. 

The gardens were worked by women. In Jiboro 20 women were active, although the team's informant 
indicated that 200 women were implicated overall, up from 55 in 1982. All gardening labor inputs are provided 
by local women. 

The Methodist Mission project provides incentives to villagers that are difficult to turn down, in order 
to attract participation in the project's major thrust, f'uit tree planting. The system works as follows: 

The existence of the available Methodist Mission (gift) services is almost common knowledge. The 
services are provide under the conditions: 

If the village or collective group within the village agrees to plant fruit trees, then the project 
will finance, 100 percent, the construction of wells in areas deemed suitable for gardening. 
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Of primary interest to the villagers are the wells and hence, the possibility of growing vegetables. 
Th.' fact that the project insists on being "paid"in the form of fruit tree planting in the vegetable 

production beds (where they will be watered along with the vegetable crops), is considered a 

bonus by the villagers. 

The project sells the fruit tree seedlings to the villagers or collective group for three Dalasis 

each. This is a subsidized price. Production cost per seedling is between 10 and 15 Dalasis per 

seedling. Fruit tree seedlings sell for approximately 7 - 10 Dalasis in Banjul. 

Upon receiving a request from a village, the extension agents associated with the project surveys the site and 

determines location and number of wells to dig. The Methodist Mission then sends in its salaried well-digging team, 
All well digging work is carried out by the well-diggingsupplies (concrete and reinforcing rods, etc.) and equipment. 

If the waterteam, not the villagers. The cost of a well is approdmately 1,100 Dalasis per meter, everything included. 

table is lowered ard the well runs dry, the project, again not the villagers, deepens the well as required. 

Nurserymen hired for the Brikama nursery or tbe other four project nurseries located in the Western Division, 
order of 275 Dalasis per month. In additic., the fact that all gardenare motivated by their wages, on the 

to the villagers as grants or at subsidized prices is a motivating factor in participation.infrastructure is provided 

being little local demand.Interestingly, women in Joboro said that they did not sell their cashew production, the 
Women are able to sell produce and to contribute to the household food (e.g, rice) supply. Their income is their own. 

Local farmers, in addition to Wolof speculators in Banjul are attracted by the locai, Senegalese, and international 

markets for fresh fruit. The requests for mango, cashew and sweet grapefruit seedlings from the Mission nurseries 

are approximately 40, 30, and 20% of the total nursery production respectively. Mango and cashew trees will begin 

producing in the third year. Sweet grapefruit trees will begin producing in the fifth year. 

are motivated by the food and market value of their mango and garden production. TheWomen gardeners 
following are approximate minimum prices (during the "glut" season) for various fruits in the local markets: 

Fruit No. Dalasis 

Mangoes 1 avg. 0.5
 
Plum (Saloum) 1 " 1.0
 

" Grapefruit 4 1.0 
Cashews 4-5" 0.5 
Guava 4-5 " 5.0 
Cranges 4-5 4 1.0 

Privats nurserymen may purchaseVillagers contribute half the cost of the barbed wire used to fence the gardens. 
scds from the mission for 0.5 Dalasis a mango. The Mission provides pots and training. Allegedly, they are visited 

Mission extensior staff. The Mission assures they propagate the seedlings properly, but nurserymentwice weekly 1 
free to sc;4 or plant as they wish. They are basically self-selected volunteers.are 

Discussion of Initiative 

Farmers alreadyThe Methodist Mission orchard/garden project is a classical example of a gift-based project. 

know how to plant and even grow trees; women in Jiboro were propagating fruit trees. However, the attraction of 

free wells, subsidized fencing, subsidized seedlings, and the like is virtually an irresistible inducement for women and 

other farmers to participate. For a modest investment of time and cash, women stand to reap substantial long term 
increments to their cash income. 
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The project seems to have a very narrow technical focus, i.e., tree planting, and has not made use of known
techniques of grating, root stimulation, and other practices. No gardening advice is given, i.e., women do not usecanals, although they probably could and should. Extension efforts combine the economic incentive enshrined in fruittrees with a concern for forests as an end in themselves. They have, however, began to diversify the trees produced
to include local species. 

The Methodist Mission approach in this intervention should be compared to those followed by the Action Aid
in the Jattaba (Lower River Division) and the Church World Service (CWS) interventions in Senegal. The ActionAid is also favoring a "gift" approach, but one totally different from the Methodist approach. There is no real incentive 
on the part of the villagers to replicate the activities of the project so long as there is some group ready and willingto do it for them for free. The CWS interventions in Senegal, on the other hand, has a totally different approach.It promotes self-organization and gives technical assistance, very little direct financial assistance. Villagers are
sensitized to the potential profits they can earn if they change their agricultural practices according to the technicaladvice given, etc. All work is performed by the villagers, and they decide what to do with the earnings. The CWS
approach will have lasting development impact because people are motivated by the fruits of their own investments,whereas the Methodist and Action Aid approaches motivate people through direct and outside economic incentives.
Without any f': ther assistance the replicabiity potential for the direct and outside economic incentive approach is low.
However, without any fu ther outside assistance the replicability potential of the CWS approach is very high. 
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PRODUCTIVITY IMPROVEMENT
 

Lamin Seed Multiplication Project
 

Basic Information 

Locztion: Lamin Village Area, Upper Niumi District, The Gambia. 

Major Characteristics of the Location: Rainfall varies between 600 and 800 mm. Soils are diverse with slightly 
evolved sandy upland soils, and low lying colluviums and reclaimed swampy soils subject to acidification and 
salinisation along the bolongs under drought conditions. Populations densities are high but stabilized through 
southerly outmigration. 

Nature of the InitiativW: A program to introduce a short cycle rice variety into Lamin Village Area. 

Description of the Initiative 

Technical Measures Taken: A new 90-day Pekin variety helps restore rice cultivation in drought-affected 
lowlands areas, and expand production into upland fields. The USAID-financed GARD project provides certified 
seed. 

Social Organization of the Initiative: Save the Children Fund (SCF) staff have brought a number of individuals 
and organizations together in this program. The GARD project operates a demonstration plot near the village of 
Bakindig. Members of Lamin's women's group visited this plot and chose Peking and other varieties of interest to 
test in their own fields. SCF monitors fertilizer and pesticide use. The Grasshopper Control Unit in Lamin provides 
the pesticide. SCF purchases some seed for distribution in other villages and a small amount is sent to the Sapu 
Research Station for testing. 

At the beginning of the rainy season, the community development agent visits Lamin and tells people when to 
plant. The village development committee sets the day for communal sowing. The agent also provides villagers 
information on cultivation practices. He tells villagers when to weed as well. The agent is well-liked and trusted. 
Villagers have even renamed Peking variety rice after him (Danjomano). An agricultural extension agent provides 
pesticides and sprays twice a year against blister beetle. The women's group grows the seed under contract to SCF 
in order to have the seed certified for distribution. They provide the bulk of the field labor. 

Economic Incentive System: SCF guaranteed the 1985 crop and has subsidized fertilizer and seed supplies for 
six villages for two years. The Lamin group sold 16 bags of rice on the open market in 1986 and received 2000 
Delasis (approximately $250). This was turned over to the treasurer of the village development committee (VDC). 
This money has been banked and is available for community uses. SCF also purchases rice from individuals at a price 
determined by the village up to a maximum of 10 to 20 kilos per vilage. SCF is 
helping Lamin to become registered with the Sapu center as a multiplication center for the Peking variety. This 
entails a transfer of new technical and administrative knowledge. Finally, SCF has provided materials for a storage 
building, while the VDC provides the labor. 

Socioeconomic Data: The new rice variety grows well under prevailing technical conditions, tastes good, and 
matures in less than three months. Women are well aware that monocropping Peking makes them vulnerable to 
disease and are actively experimenting with new varieties to renew biological diversity. Men are beginning to grow 
rice in the more upland fields and will start using this variety a way to expand crop lands. 

General Discussion of the Initiative: The people of Lamin have accepted the reality of a permanent change in 
rainfall conditions. They are eager to adjust to these conditions. This case illustrates how biodiversity and 
productivity increasing goals can be integrated. 
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NATURAL RESOURCE MANAGEMENT INTERVENTIONS:
 
FINANCIAL ANALYSES
 

1. 	 INTRODUCTION 

This annex presents financial analyses of several NRM interventions observed in the
field. They include windbreaks, contour ridges, organic fertilizer and compost, chemical
fertilizer and agroforestry interventions. The analyses are from the farmer's perspective -the investment decisions he will have to make for each of the NRM interventions diScussed.
Unless the interventions make financial sense to the farmers, they will most likely notsucceed. A second focus of the annex is the role of the donors in funding natural resource 
management (NRM) activities. This focus -- the different ways that tile donors could
facilitate, provide incentives for, or otherwise attract farmers to participate -- is discussed 
in Section 5. 

This annex has five sections. Section 1 discusses the problem and outlines the
general analytical approach. The general base case assumptions and analyses are presented
in Sections 2 and 3 respectively. Sensitivity analyses of base case assumptions are carried 
out in Section 4. The role of the donors is discussed in Section 5 along with conclusions 
and recommendations 

1.1 The Problems 

The problems with which this annex are concerned are: 

o 	 Does it make financial sense to the farmer to undertake tile land 
improvement investments required in order to increase crop yields?
What would entice him to forego alternative uses of his time during
tile off-season, or work harder during the peak planting season in 
order to build ridges along the contour lines in his fields? 

0 	 What should be the role of the donor? 

Faced with the recent severity of recurrent drought conditions, and with observed
instances of resource degradation, it is clear that the todonors have ample opportunity
play a major role in helping farmers to make rational resource manageneat decisions, and
in the implementation of those decisions. On the one extreme, the donors could opt to
undertake NRM interventions on a large scale by employing and paying farmers to build
contour ridges, plant windbreaks and live fences, etc. These (employment opportunities)
certainly would make financial sense to the farmers. On the other end of the scale, donors
could design initiatives that promote, sensitize and organize farmers in villages to improve
their stewardship of the 'natural resource base, without having to do tile work for them orgive direct economic incentives to attract participants. Or, the donors could opt for a
middle ground solution of sharing the costs of the interventioils and work toward thesensitization solution. Several interventions observed by the team fall in this latter 
category. 



2 
Two key measures of the success of an intervention are whether participating

farmers will continue withot any further support after the project has ended, and whether
there has been a demonstration effect whereby other farmers have observed and
subsCquently adopted the new tecliques. (A 10 to 20 year demonstration period is notunreasonable). If these have occurred, then the intervention has succeeded. As a general"rule-of-thul b," therefore, the emphasis should be placed on finding formulae that
minimize the direct financial incentives to attract participation. 

1.2 The Approach 

This annex presents financial analyses from the perspective of the farmers. The macroperspective -- the economic analyses -- is not directly part of the analyses. The basic 
premise is that any intervention at the farm level must, above all, make financial sense to
the farmer or he will not invest his time or money. 

The purpose of the financial approach is to show which interventions are financially
feasible and which are not. In-field planting of Ac.,cia albida, for example, shows benefitsinterms of significn t increases in yields only after a long time period. In a financial sense,
this delayed benefi, stream may not be very attractive to the farmer because the presentvalue of benefits received several years hence is low. This does not mean that Acacia
albida protection shoul d he discouraged. It means, rather, that an opportunity has beenidentified for the donlor to generate the necessar interest and enthusiasm for the
intervention by way of providing certain incentivcs to attract participants. The State must,
usually by way of donor funding, consider the economic perspective and be prepared toshare the costs of natural resource stewa dship where necessary before the process ofdegradation has gone too far. See Section 5 for a discussion of donor involvement. 

The technical argument that contour ridges, windbreaks, chemical and organic
fertilizers, and many other field interventions can increase crop yields is made elsewherein this report. The team observed and documented many such interventions. Farmers
agreed when questioned, that yields had increased, and they were happy with the results of
the interventions and the technical support provided by the sponsoring projects. 

For a rigorous financial analvsis of these interventions, however, the problem is thatthe benefits have not heen adequately measured. We do not know, except in a few isolated 
cases, the extent to which crop yields increase as a result of the construction of contOurridges, the planting of windbreaks, the application of fertilizer, etc. The team received 
some information from project personnel, farmers and government officials, but generally
not in the form of reliable and docunented dta. There has been virtually no effort
collect and publish this kind of information. Moreover, cost and benefit streams associated

to 

with these kind!, of interventions are likely to be highly site specific. 

The use of a straight forward benefit/cost (B/C) analytical technique presurmes theavailability of the lata to do the analyses that the-- magnitudes of costs and benefits
associated with each intervention are known. However, since reliable data were notavailable, the team used break-even analyses to determine how much yields would have toincrease in order to justify the investments made. This approach generated useful, albeit 
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less than ideal, information. The team also used a net present value (NPV) approachwhere it was possible, based on the sketchy and site specific information obtained in thefield, to estimate the yield increases as a result of the interventions. 

Focusing first on the farmer -- what are his concerns and what does he need toknow in order to make the time and financial investments required to implement aparidcular NRM intervention? Typically, the Sahelian farmer is more of a risk averted thana risk taker. He is concerned about security -- that the harvest will provide enough milletor sorghum to last until the next harvest. He knows, fror several years of farmingexperience, that with his present methods and technologies he can produce what he needsif there is no drastic crop failure, but rarely any surplus. If he is asked to take the risk tochange his methods which he knows work, even if they only work to provide a subsistencelevel of production, he is likely to be reluctant unless there is promise of greater food
security in the future. 

One example is windbreaks. While one hectare may, under average conditions,typically produce what the farmer needs, part of the same hectare will now be planted intrees which gives him less area to cultivate. It has to be demonstrated to him thatwindbreaks must not only increase yields, not only enough to recover the loss of cultivablearea, but also substantially beyond this point in order to justify his investments of time andmoney. Only having beenafter convinced that the yields will so increase will he beinterested in undertaking the investments. 

The introduction of contour ridges and other similar water and soil conservationtechniques, and the application of organic fertilizer, etc., does not involve similar risks. Thefarmer is well aware that soil and water conservation and the application of fertilizer willincrease yields, but also that to do so is often back-breaking hard work. Although heknows that his hectare will typically produce at a subsistence level barring a total cropfailure, he also values his leisure time. If his granary contains just enough to last until thenext harvest, why should he give up his leisure time to get more, particularly if the workwould have to be performed during the peak season? A key question is: how much of anincrease in yield would he have to have in order to entice him to forego his leisure timeduring the off-season, or work harder during the peak planting season? 

The risk of total or partial crop failure is due to one major factor: inadequaterainfall. This is a key factor in the farmer's decision making process. The implementationof NRM interventions such as organic or chemical fertilizer, for example, impliesconsiderable risk of crop burnout if rainfall is low during the period of fertilizerapplication. In the analytical framework developed for this annex, however, risks associatedwith rainfall adequacy are addressed in the sensitivity analysis, not in the base case analysis.The base case assumes average rainfall conditions, which may be considered unrealistic bysome. The reason: there is nothing "average" in the Sahel; the amount of rainfall duringa growing season cannot be reliably predicted. Rainfall may be overly abundant in 
year and non-existent the next. 

one 

Ideafly, the risks associated with rainfall should be addressed in the modelingframework with as great a precision as possible. Crop yields should be linked to annual 



rainfall. To do so, however, requires reliable rainfall data and crop yield measurements
4 

for several years. In Sahelian countries such data is not available. The analysis,nevertheless, had to he anchored to a set of base case assumptions. In this annex, averagerainfall conditions are assumed because there is no real evidence to support that next yearwill be either above or below the average. This is,umption, therefore, is just as valid asa no rainfall or abundant rainfall assumption. The impacts of low or high rainfall aremanifest in yield differences. In the modeling framework, these impacts are expressed, inthe sensitivity analysis, in terms of different initial (1st year) yields than those assumed in 
the base case. 

The break-even approach -- the increase in yield a farmer would require in order tobe enticed to do the work -- is based on costs only. Information on the costs associatedwith the different interventions is generally available, or can be estimated. For all of theinterventions analyzed, the team derived estimates on labor, materials and other costs.With the cost dimension covered, financial break-even analyses were carried out using thestandard benefit/cost (B/C) analytical technique. 

If the cost assumptions are reasonable, the break-even yield increases give anindication of the attractiveness of the proposed intervention from the farmer's perspectiverelative to the traditional farming meW;Jds (without the interventions). Those intimatelyfamiliar with the productive capacity of the site in question (perhaps agronomists), wouldbe able to say with some authority whether the break-even yield increases exceed or fallwithin the productive capacity of the site '. Thus, if a minimum 10% increase in milletyields will be required to justify the investment in a particular intervention, and theagronomists are confident that, given the intervention proposed, a 30% increase would notbe unrealistic, then one can conclude that the investment will probabiy be attractive to thefarmer. The closer the gap between the break-even yields and the agronomist's besteducated yield increase guess, the less attractive the intervention is from the farmer's
 
perspective.
 

A generic modeling framework is used to analyze interventions separately or incombination with each other. In this sense, one can consider the economics of contourridges as a separate intervention as well as in combination with windbreaks and otherinterventions. The results are expressed in two ways: 

o If the yield increases attributable to the interventions are not known,
the results are expressed in terms of the minimum yield increases
required in order to recover time and money investment costs. Theinvestments are the number of person days the farmer spends on theinterventions based on some assumed value of his time, plus any 

Productive capacity as used here is not the same as sustained productive capacity.
Contour ridges by themselves, for example, will increase yields only temporarily becausethey make much better use of scarce rainwater. The constraining factor now becomes thegradual depletion of soil nutrients instead of low rainfall. 
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required cash outlays. The analysis allows different values for the
farmer's time during the off season vs. the peak planting season. 

o If the benefits as a result of the interventions are known or estimated,the results are expressed in terms of how many additional kilos of the crop or F CFA's the farmer will obtain per unit of time invested, and 
in terms of NPV's. 

The minimum yield increases required to recover the investments of time and moneycan only be determined if we know the value of the farmer's time, and the value of thecrops he will be growing. Time, not money, is the major investment required from thefarmer. How much is his time worth? The answer is not simple since a typical Sahelianfarmer is neither salaried nor operates in a cash economy. He consumes nearly all of hisproduction and sells some to get cash for other necessary purchases such as soap, clothesand condiments, etc. If the harvest is deficient he may have to sell some of his livestock,if he has any, to get the cash to buy what he needs. Operating under these subsistenceconditions, the Sahelian farmer does not forego any salary by choosing to construct contourridges or introduce other interventions on his farm fields. It is a question of foregoing hisleisure time (if during the off-season), or working additional time during the peak season.Section 2.7 below discusses the method used to value the farmer's time. 



-- 

6 
2. BASE CASE ASSUMPTIONS 

The base case assumptions are derived from unpublished and oftentimesvariable information obtained by the highlyteam during the field visits. The analytical resultspresented in this should,annex therefore, bc interpreted with Caution. The absolutemagnitude of the results -- the present values and the breakeven increasesrequired to recover costs in yields-- are less important than the relative differences between them.A net present value of 100 for intervention A and 60 for intervention B, for example,allows us to predict, with some assurance, that farmers would probably be more interestedin doing A than B, other things being equal. 

2.1 Discount Rate 

A 20% real discount rate is used for purposes of the basethan the 10% case analyses. It is higherrate used so often in project analysis because of the farmer's propensity tobe a risk averted (see discussion above). His (intuitive) real discount rate would typicallybe much higher than bank lending rates, indices, or other benchmark statistics used tedetermine discount rates. The 20% rate will be varied substantially in the sensitivity
analyses 2 

2.2 Crops, Yields and Prices 

In Sahelian countries farmers plant their fields according to their needs. In the aridareas, farmers are limited to planting staple crops such as millet and sorghum because ofsoil and climate conditions. In the wetter areas, cash crops such as peanuts and cotton areoften planted in addition to the staple crops. Under the traditional farming methods, thecrops, their combinations and how they are rotated change as the productivity of the land
changes. 

The staple crops considered in the analyses are sorghum and millet. The cash cropsare peanuts and cotton. The assumptions associated with yields, market prices and thenumber of person days the farmers has to spend on each crop from planting to harvesting,are given in Table 1. The assumed yields (kg/ha) given in the table are those likely to be
obtained during the first year, just after the land has been brought back into production
 

2 From the economic perspective the situation isdifferent. The environmental problems 
-- desertification, degradation of the soils, etc. in the Sahelian countries are acute andneed immediate attention. Unless action is taken, the resource base will either be lost, orthe costs of restoring the land will increase e:ponentially the longer one waits. One cannot,therefore, separate the economic from the environmental considerations. Because of themagnitudes of the problems, the economic discount rate to use should probably be verylow, if not negative in some cases. What this means is that governments in Saheliancountries could prioritize NRM activities vis-a-vis alternative investment priorities, by using
low discount rates. 
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from fallow (see Section 2.3 below). The impacts of low or high rainfall on crop yields are 
addressed in the sensitivity analysis below. 

Table I
 
CROPS, YIELDS, PRICES, PERSON DAYS/HA
 

Yields Prices Person 
Crops (1st Year) F CFA/Kg Days 

Sorghum 800 40 61 
Millet 800 35 61 
Cotton 1,100 85 70
Peanuts 900 80 70 

Notes 	to the table: 

0 	 The assumed prices are at the field site. Prices will be higher in the 
towns and urban areas. 

o Yields 	and person days per crop for millet and sorghum were obtained 
from Operation Mils Mopti (Mali). Average cotton and peanut yields 
were estimated on the basis of field interviews with farmers and 
extension agents. 

o 	 One person lay equals: one day spent in the field during the growing 
season by the active farmer, one day spent by his spouse, or two days 
spent by each child. 

2.3 Reduction in Yields Over Time Without the Interventions 

When the land is brought back into production after fallow it is assumed to be at itsmaximum productive capacity . As it is farmed in the traditional way, without the benefit
of any major land improvement interventions, the land will eventually tire and yields willgradually drop. This phenomenon is common throughout the Sahel. The reasons include:
increased population, changing weather patterns (increased frequency of drought periods),
increased erosion, etc. In the end, the productivity of the land may decline to the point
where it barely produces enough seed for next year's planting. Well before this point, the
land is returned to fallow and new land cleared to replace it. 

3 Maximum productive capacity here is a relative term. If the land isbrought back intoproduction too early its productivity will be lower than its potential under ideal conditions. 
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A 6% annual crop yield reduction caused by soil depletion under the traditionalfarming system is assumed in the base case. This estimate, obtained from Operation MilsMopti agronomists in Mali, was not based on any documented research. 

2.4 Increase in Yields Over Time With the Interventions 

The major )uirposes of the NRM interventions are: I. to increase crop yields forthe farmers and, therefore, to increase their overall economic welfare; and 2. to restoreand maintain soil fertility to the point where yields remain constant or increase over time 
so that return to fallow will no longer be required. In effect, the problem to be resolvedis to at least offset the 6% decline in crop yields assumed above undei a traditional 
farming scenario. 

Reliable information on crop yield increases over time attributable to NRMinterventions is scarce. Only general and andsome site case specific information isavailable. We know, for example, that windbreaks lead to increases in crop yields, but nothow much under different conditions, nor the lag time required before the yield increasesbecome significant. We cannot estimate the rate of crop yield decline attributable to soilnutrient depletion if windbreak (or live ferce) interventions were implemented bythemselves (without any corresponding soil conservation interventions). 

Contour ridges, for example, will cause yields to increase immediately, but againonly temporarily as soil nutrients become the limiting factors :.istead of water. The Acaciaalbida, chemical and organic fertilizer interventions, on the other hand, will help restoresoil fertility. By themselves, they will probably not increase yields as much as would be the
case if they were combined with other interventions. There will be a synergetic impact 
oncrop yields when soil physical property interventions (contour ridges) are combined withsoil fertility restoration interventions (Acacia albida and fertilization interventions). Incombination, these interventions will provide increases in soil fertility, better plant micro
climlies, hydrologically stable 
 soils, better soil physical properties, etc., all resulting in
increase(] yields and more stable agriculture. The total physical benefits of the two
interventions combined should be greater than the 
sum of the two separately. 

The benefits (increases in crop yields over time) of the NRM interventions areexpressed in terms of: 1. Crop yield increases per hectare, and 2. Soil restoration impact.Table 2 shows the assumptions for both. They are based on field interviews where theresponses varied considerably with sites and cases. For this rea. n, it is emphasized again
that the NPV results should be interpreted with extreme caution. 

The soil restoration rates define the extent to which the 6% yield decline (base casescenario), is offset by the interventions. Windbreaks slow the rate of decline to 3 .5 % peryear (6 - 2.5 = 3.5%). The 3.5% rate of decline becomes the base on which the annual(assuned) yield increases are calculated. Acacia albidai is assumed to have a soilrestoration effect of 6%. In this case, the yield/time curve is horizontal since the base case6% crop yield decline is entirely offset by the soil restoration effect. The increased crop 
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yield attributable to the intervention, therefore, is calculated on the basis of the horizontal, 
not the declining, curve. 

The crop yield increases for the Acacia albid and windbreak interventions needadditional explanation. The increases given in the table are those produced when the treeshave reached their nuLximunl mean annual growth. When the trees are young. they haveless impact on the crop yields than when the trees are biologically mature. Tree growthfollows a signoid growth function where annual increments increase at increasing, constant,and then decreasing rates over time. The assumed 24% increase in crop yield for theAcacia albida intervention (Table 2), therefore, is associated with the point of maximum mean 	annual tree growth where the impact on crop yields is greatest. 

2.5 	 Timing of the Interventions 

The interventions do not all have to be introduced at the same time. They can bespread over several years. In tf' modeling framework developed for this annex,interventions can be introduced any time over the 20-year time horizon. For purposes ofthe base case analyses, however, the assumption is to introduce all of 	the interventions(separately and in combination) in year one. The reason for making this (simplifying)assumption is that the interventions are highly site specific in the four countries visited.Probably no more than two interventions can be realistically carried out simultaneously onany given hectare in the region. Fields where windbreaks make sense may not be
appropriate for contour ridges, for example. 

Table 2

PERCENTAGE YIELD INCREASES WITH INTERVENTIONS
 

.................--------.........................................--------------------------------------------------...
 
% Increase in % Soil Restor-Interventions 	 Yr Yield Incr.Crop Yields ation Effect Take Effect 

Windbreaks 18 	 2.5 5Acacia 	albida 24 6.0 6Live fences 5 	 2.5 4Agricultural chemicals 75 	 5.0 1Organic 	Ferril/Compost 80 6.0 1Contour Ridges 6 8.0 1 

Notes to the table: 

o 	 Windbreaks: the 18% increase is taken from the Maggia Valley windbreak
 
experience in Niger.
 

Acacia 	 albida: The 24% increase is taken from a composite of informatv'n 
obtained in the field and in unpublished documents. 

o 	 All other interventions: assumptions arc based on information obtained in

field intcrviews and unpublished documents.
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2.6 Crop Sequencing and Associations 

A common sequence and association of crops in many regions is to grow millet orsorghum one year to meet staple food needs, and rotate with cotton or peanut cash cropsthe next. '[le assumptions for the 20-year time period are given in Table 3. The
information was obtained from farmers in the four countries visited. 

2.7 Labor Cost 

As discussed above, the major investment required from the farmer for all of theinterventions analyzed, except the chemical fertilizer intervention, is his time. His time has 
different values depending upon the seasons: 

During the farming season, the value of a farmer's time is assumed to reflect the average value of the crops lie is producing each year divided by the number of person dayshe is investing in producing them. A:s rop yields decline over time, as in the base case
scenario, so do the farmer's returns to his labor input. 

In the ha.-,.; case analysis, the composite average value of the farmer's time is 451F CFA per person day. This figure is derived from the summary table (Table 4) belowwhich shows the yields, crop values/ha/year and the value of the farmer's time as itchanges with the decline in productivity under the traditional farming systems scenario. 

Table 3 
CROP SEQUENCING AND ASSOCIATIOrNS 

.........................................----------------------------------------------------.. 
Year Sorghum Millet Cotton Peanuts 
-...................................---------------------------------------------------------... 
1 
2 
34 

I(X) % 
70 % 

10 

30%100 % 
5
6 UK0 % 100% 
78 70 % 30 %100 % 

9 100% 
10 100% 
11 
12 
13 
14 IMR) % 

70% 

100% 

30% 
100% 

15 
16 
17 
18 100% 

70% ^0 % 
100% 
100% 

19 
20 

70% 30% 
100% 
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Table 4 

YIELDS, PERSON DAYS PER HECTARE AND VALUE OF TIME: BASE CASE 

Prod: Cash Labor: ValueTRADITIONAL METHODS Kg/Ha PD/Value/ of TimeYr Crop % Yield Crop % Yield /Yr Crop Crop /PD 

1 Cotton 100% 1034 1,034 87,890 70 1,2562 Sorghum 100% 707 707 28,275 61 4643 Millet 70% 465 P.nuts 30% 224 689 16,778 64 2634 Peanuts 100% 703 703 56,214 70 803
5 Cotton 100% 807 807 68,620 70 980
6 Sorghum 100% 552 552 22,076 61 3627 Millet 70% 363 P.nuts 30% 175 538 13,099 64 206
8 Peanuts 100% 549 549 43,889 70 627
9 Coton 100% 630 630 53,575 70 76510 Sorghuml00% 431 431 17,236 61 28311 Millet 70% 284 P.nuts 30% 137 420 10,227 64 16112 Peanuts 100% 428 428 34,266 70 490

13 Cotton 100% 492 492 41,829 70 59814 Sorghum 100% 336 336 13,457 61 22115 Millet 70% 221 P.nuts 30% 328 7,985 64 12516 Peanuts 100% 334 334 26,753 70 382
17 Cotton 100% 384 384 32,658 70 46718 Sorghum 100% 263 263 10,506 61 17219 Millet 70% 173 P.nuts 30% 83 256 6,234 9864
20 Peanuts 100% 261 261 20,888 70 298 
------- I-------------------------------------------------------------------------------------------
AVERAGE VALUES 66 451 

This average labor cost estimate is the assumed value of the farmer's time for allinterventions analyzed except for the contour ridges, Acacia albida and organic fertilizer
interventions. A lower figure per person day is justified for the latter interventions because
they usually occur during the dry season. Acacia albida seedlings, for example, generally
need protection against livestock damage only during the dry season when the livestock is
free to roam everywhere. (During the rainy season in the 5th Region of Mali, for example,
livestock movement is restricted by village decrees). Thus, the farmer's time is valued at
30% of the rainy season rate for the contcur ridges and Acacia albida interventions, and 
at 50% for the organic fertilizer interventions, to reflect less competition for labor. 

2.8 Windbreaks 

Properly placed windbreaks, oriented perpendicular to the predominant winds, reduce
wind erosion and stabilize the soils. A series of windbreaks, such as those established in
the Maggia Valley in Niger can cause millet and sorghum yields to increase by 18% when 
they are well established (see Table 2). 
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For the individual farmer, the windbreak intervention provides two benefit streamsprotection of his field against wind erosion, and wood products. Both benefit streams occuronly after a lag period of several years when the trees are well established. Thewindbreaks can be exploited for fuelwood and poles provided that the integrity of thewindbreak is not compromised. The windbreak assumptions are summarized in Table 5. 

Table 5
 
ASSUMPTIONS: WINDBREAKS
 

Field Activities Assumptions 

Person Days/ha:
 
Planting (yr 1) 
 4 
Replanting, 30 % (yr 2) 1.2 

Maintenance (1st 3 yrs) 7 
Trees/hectare 50 
Cost per seedling (F CFA) 60 
% of land/ha occupied by windbreak 14 % 
Harvesting begins Year 9 

Fuelwood .5stere
 
Poles 5 

Prices 
Fuelwood/stere (F CFA) 1,050
Poles (F CFA) 800 

2.9 Acacia albida 

The presence of Acacia albida trees in the farm fields is presumed to increase cropyields and restore soil fertility. (The team was told that sorghum yields can double in someareas). The tree is nitrogen fixing and the leaves and pods provide excellent fodder forlivestock during the dry season when grass forage is scarce. During the dry season, farmerslop off branches from the Acacia trees to feed the livestock. Acacia albida trees are
usually widely spaced and crops grow immediately adjacent to the trees. Their presence
does not significantly reduce the cultivable area. 

In areas where Acacia albida occurs naturally, the present stocking density is usuallyfar below an optimal density of roughly 50 - 60 trees per hectare (estimated by the Chef
de Cantonnement de Djenne, Mali). The analysis is based on the low (present) stockingdensity of 15 trees/ha and the time and effort it will take to bring the stocking density up
to the optimal level. The analysis assumes that trees are regenerated naturally, and the 
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only investment the farmer must make is 10 person days per year of his time to protect the 
seedlings for a period of four years. 

2.10 Live Fences 

Live fences serve several important and distinct purposes. One purpose is to delimitfields, particularly intensively cultivated vegetable gardens, another is to function as abarrier against livestock intrusion onto the fields. A third purpose is to provide forage andwood products. A fourth is to reduce the amount of vegetation cleared in a given area. 
The measurable benefits from fences,live however, are difficult to evaluate.Although a live fence generates some soil conservation benefits, the real benefits are thevalues protected by preventing livestock trampling and other damages. It may be that thefence is essential to the prevention of the destruction of the crops by livestock and wildanimals. The farmer may choose a barbed wire fence at a considerable cash outlay, a deadfence which requires considerable maintenance and which contributes furtherdeforestation of the area, or a live fence which requires 

to the 
more of his time up front but lesscash and much less subsequent maintenance. The latter is by far the preferable option,both environmentally and economically. The assumptions associated with the live fencingintervention are given in Table 6. 

Depending on the type of live fence planted and its intended function, there is alsothe possibility of earning a small cash income from marketable products -- fuelwood, poles,fodder, etc. -- from the fence as it grows and matures. One effective live fence species, theProsopis uliflora, provides the protection against livestock damages and some fuelwood andpoles. The Prosopis fence (analyzed in this financial annex) is usually planted at a twometer spacing or less. Once the trees are well established, the thorny branches areintertwined to provide an effective barrier against livestock intrusion. Another commonly
used live fence species is the Parkinsonia aculeata 4
 

2.11 Chemical Fertilizer 

Chemical fertilizer (NPK) is a purchased item and is assumed to apply only topeanut theand cotton cash crops. Table 7 presents the recommended level of chemicalfertilizer application in the rainfed cotton fields in the Fansebougou (Mali) area, which isalso the base case assumption used for purposes of the analyses. 

4 The live fence intervention is not analyzed in combination with any of the otherinterventions. The four crops considered -- millet, sorghum, cotton and peanuts -- areextensive field crops, generally not grown inside live fences. It is more common that theysurround collective and small individual vegetable gardens, and small woodlots in someareas. Recently, however, farmers have begun to plant live fences around their staple crop
fields as well. 
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With these amounts of fertilizer, insecticides and herbicides applied per hectare, cotton
yields can reach as high as 1,500 kg/ha (under average rainfall conditions). (The base case
assumption is 1,100 kg/ha, Table 1). At the fixed and guaranteed price of 85 F CFA perkg for the cotton, total revenues equal 127,500 F CFA per hectare. The net revenues of
nearly 95,000 F CFA per hectare (127,500 - 33,100) appears to be a very attractive rate of 
return. Farmers in the area are taking advantage of the credit system for fertilizer and
other inputs. An added advantage of the cotton production is that the sorghum and millet 
grown on last year's cotton fields generally have high yields because they benefit from 
residual fertilizer in the soil. 

Table 6 

ASSUMPTIONS: LIVE FENCES 

Field Activities Assumptions 

Meters of live fence/ha 400 
Person Days: 

Site preparation and planting (yr 1) 16 
Protection and weeding (1st 3 yrs) 4 

Plants/meter 2 
Cost per seedling 25 
Years before fence becomes effective 4 
Harvesting begins Year 6 

Poles/ha/year 100 
FW/ha/year 1 stere 

Prices 
Poles (F CFA each) 75 
FW (F CFA/stere) 1,050 

Table 7 

ASSUMPTIONS: AGRICULTURAL CHEMICALS 

Fertilizei, Insect- Kg or liter F CFA/ Total 
icide, herbicides applied/ha kg or I cost/ha 

...............................---------------------------------------------...... 
Fertilizer complex 150 kg 140/kg 21,000 
Urea 50 kg 130/kg 6,500
ULV insecticide 5 1 1,000/I 5,000 
Herbicide 2.4 1 250/1 600 

Total 33,100
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2.12 Organic Fertilizer 

Organic fertilizer and compost is collected by the farmer. No cash transactions takeplace (unless it has to be transported over longer distances). The use of organic fertilizer
prepared in compost pits (fosses fumieres) is being promoted in some Sahelian countries,particularly in Mali. In USAID's Operation Haute Vallee project, for example, 24 compost
pit installations have been completed as demonstration sites. Each installation can supplyup to ten tons of excellent organic fertilizer per year. An estimated 6 - 10 tons/ha oforg;nic fertilizer are re utlired to significantly increase crop yields. In the village ofFansebougou (Mali), for exaiiipie, the result fron one test on a cotton field in the areaindicated that approximately six tons of organic fertilizer produce a slightly higher cotton
yield than the yields obtained using chemical fertilizer. 

The compost pit intervcntion is not widely replicable in the Sahel. It is an excellentidea for Malian farmers (in the 3rd Region) because they also typicilly own severalanimals. Herd owners have already built pens where the animals bed down at night. Onlya small additional investment of labor to dig the compost topit adjacent the already
existing pen would be required in each case. The dimension of the compost pit is roughly2 x 5 x I elers. The assumaption associated with the organic compost intervention are
given in Table 8 below. 

Table 8 

ASSUMPTIONS: ORGANIC FERTILIZER, COMPOST 

-----------.-------.....................---------------------------------------------------

Field Activities Assumptions 

..................................--------------------------------------------------...
 
Person Days: 
Digging compost pit

Annual operation/maintenance of pit 
4 
5 

Field application 2 
Tons of fertilizer produced and applied/yr 6 

...................................--------------------------------------------------...
 

2.13 Contour Ridges 

Contour ridges are earth and rock structures built along the contours of the fieldsto retain rainwater and control run-off. The distance between the ridges depends on thesteepness of the slope -- short on steep slopes and further apart on gentle slopes. Whenthe ridges are properly constructed, water run-off is slowed considerably to allow a much 
higher rate of infiltration. 

The construction of contour ridges in the farm fields should be treated as a special
case. In view of the severity of the soil erosion problems in the majority of Saheliancountries, it is more of an either/or situation --a farmer either does it or he loses his land. 
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Much land in Mali's 5th Region has already eroded far beyond the poiat where anyrestoration is feasible. Near the village of Sinkarma on the Dogon plateau, for example,one farmer had lost a large portion of his field to erosion before he constructedapproximately 300 meters of contour ridges/ha in his remaining field (with technicalassistance fr'm the USAID's Village Reforestation Project). The same year he seeded thelanl but harvested nothing because of inufficient rainfall. Despite this disappointment,however, the farmer has adopted a long term view seeing the either/or importance of theridges. This long term view was also the case with several other farmers interviewed in the 
area (Christophersen and Karch, 1988). 

'[he time it takes to build contour dikes varies considerably depending on theterrain. Rocks have to he transported to the field and broken into smaller pieces; tileconltour lines will have to be identified; the shallow trenches where the rocks are placedwill have to be dug, the rocks properly placed and the sealing between the rock spaces withdirt will have to be done. It is a time consumling process. The team observed severalcontour ridges in the field and discussed tirle requirenlents with the farners. In all cases,the farmers used the labor of their entire extended family, often 15 people or more forseveral days. Some families received help from other villagers. 1'he best researchedinformation obtained was from a GTZ field agent (Projet Vulgarisation Agricole,gandiagara, Mali). According to this source, one group of 12 persons working seven weeks.
three full days per week, can huild 525 meters of contour ridges, or approximately 2.1 
meters per person day. 

It is important to note that many farmers, particularly in Mali's 5th Region, arealready responding to urgent needs to practice soil and water conservation by constructing
their own versions of contor: ridges. As obs-zrved throughout the area, farmers mine andbreak rocks aiad place theni in rectangular patterns in their fields (Christopiersen andKarch, 1988). This system improves yields and conserves tile soil, but not nearly as much as can be accomplished with ridges constructed along the contour lines. For the farnerswho have already invested their time and effort, the additional effort req uired will be toreconstruct the ridges along the contou r lines. In their case, the rocks will already havebeen mined, broken and transported to the field. The only additional time will be to move
 
them to a different location.
 

How many meters of contour ridges per hectare to construct (lepelds on the natureand condition of the terrain. In tile several fields visited, approximately 300 meters ofridges had been installed per hectare on the average. This is the iase case assumptioil
used in the ana!ysis. The assuled time req(uired to construct 300 meters of contour ridgesis 300 m/2.1 person days, or 142 person days in the case when no ridges exist. If thefarmer version ridges already exist, the time required to reconstruct the ridges along thecontour lines reduces to i(person days per hectare. Eight person days/year/ha are 
assumed to be needed to maintain the ridges. 

The assumptions associated with tile two contour ridge intervention scenarios
summarized in Table 9. 

are
The labor cost assumption used for the contour ridges intervention

is 30% of the rainy season rate, or approximately 135 F CFA per day. 
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Table 9 
ASSUMPTIONS: CONTOUR RIDGES 

............................................................--------------------------------------..... 
Ridges Do Farmer Version 

Field Activities Not Exist Ridges Exist 
............................................................--------------------------------------.... 

Person Days: 
Construct catchments (yr 1) 142 10 
Maintenance (all yrs) 8 8 

Meters of catchments/ hectare 300 300 
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3. ANALYSIS AND RESULTS 

The analyses compare NRM interventions with the traditional farming system basecase scenarios given the assumptions specified in the previous section.comparison -- the situation facing the farmer 
The basis for this 

interventions were undertaken -- is presented 
over the next 20 years if none of the 

gradual (6%) decline in crop yields 
in Table 4 above. The table shovs theover time, the approximate number of person daysspent on the crops from planting to harvest, and the value per person day spent on raisingthe crops, based on the assumed prices for the crops (see Table 1). 

3.1 Intervention Scenarios 

The results are summarized in Tables 10, 11,of the annex. The 
12 and the graphs presented at the endgraphs show the differences in total yields between farming under thetraditional system or with the benefit of NRM interventions. The graphs are based on theassumptions that crop yield increases are known (as given in Tablesection) and 2 in the previouson average rainfall conditions. That the curves fluctuate sharply over timeisattributable to the different crop combinations which gene2rate different yields over time. 

In the graphs, the base case and intervention curves are parallel in some cases anddiverging in others. The shape of the intervention curves changes with the assumptions oncrop yield increases and the soil restoration assumptions given in Table 2.cases, In all of thethe farmer has bought additional time before the land has to return to fallow.Where the two curves diverge, the land productivity is improving over time as athe interventions which means that the 
result of

return to fallow can be postponed indefinitely.This is a very significant environmental benefit since the pressure to clear additional land
to replace recently fallowed land, will be lessened. 
 Because of this reduced pressure, thenow fallowed land will be able to remain in failow for a longer period of time which will
further add fertility to the soil. 
 This land will be more productive when it is eventually
brought back into production.
 

The breakeven and NPV results are given in two tables (Tables 10 and 11) to avoidany possible confusion with the interpretation of the results. The breakeven and NPV'sresults are mutually exclusive. The former uses cost information onlybreakeven results. to generate the 
information on 

The NPV results are based on sketchy, highly variable, and site specificbenefits, as given in Table 2. Table 10 shows the breakeven average cropyield increase per year that the farmer must receive per hectare over the 20-year period inorder to recover his costs. The breakeven figures are calculated using composite andweighted averages of traditional farming (base case) yields (which are given in Tables I and4) and crop prices. Table 11 shows the NPV's per hectare associated with the costs andbenefits of intervention assuming that the actual crop yield increases are knovn. 
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Table 10 

BREAKEVEN RESULTS: SEPARATE AND COMBINED INTERVENTIONS 

.........................................................------------------------------------------------------... 
BE Crop Yield Increase

Interventions (Kilos/ha) 

SEPARATE INTERVENTIONS
 
1 Windbreaks 
 18 
2 Live Fences 7
 
3 Organic Fertilizer/Compost 28
 
4 Agricultural Chemicals 
 751 
5 Acacia albida: Natural Regen. 7
 
6 Contour Ridges: New 114
 
7 Contour Ridges: Replace 26
 

COMBINED INTERVENTIONS 
8 Windbreaks, Organic Fertil., 

and Contour Ridges (replace) 69 
9 Windbreaks, Agric. Chemicals, 

and Contour Ridges (replace) 792 
10 Organic Fertilizer and Contour 

Ridges (replace) 51 
11 Contour Ridges (replace) and 

Acacia albida 32 
12 Windbreaks and Contour Ridges
 

(replace) 
 44 
..........................................................--------------------------------------------------------....
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Table 11 

NPV RESULTS: SEPARATE AND COMBINED INTERVENTIONS 

..............................................-----------------------------------------------------... 
NPV 

Interventions (FCFA/ha)


SEPARATE INTERVENTIONS 
1 Windbreaks 
 882
 
2 Live Fences 11,953
3 Organic Fertilizer/Compost 208,921
4 Agricultural Chemicals 37,495
5 Acacia albida: Natural Regen. 7,242
6 Contour Ridges: New -120,481
7 Contour Ridges: 3,821 

COMBINED iNTERVENTIONS 
8 Windbreaks, Oganic Fertil.,

and Contour Ridges (replace) 219,599 
9 Windbreaks, Agric. Chemicals, 

and Contour Ridges (replace) 48,173 
10 Organic Fertilizer and Contour 

Ridges (replace) 218,716
 
11 Contour Ridges (replace) and
 

Acacia albida 
 17,038
12 Windbreaks and Contour Ridges 

(replace) 4,703 
..............................................-----------------------------------------------------...
 

3.2 Separate Interventions 

Windbreaks: If the benefits attributable to the windbreak intervention are not
known, the farmer would need a composite average (over the 20-year period) of
approximately 18 kg/ha/year increase in crop yields, over and beyond the yields he can
expect under the traditional farming system, in order to recover his costs. If the benefits 
are known (Table 5), the farmer will earn a positive NPV of 882 F CFA/ha. Because theNPV is positive, the farmer will receive at least the 20% return required to attract his
participation (the discount rate). In addition, he will receive a "bonus" measured by how
much crop yields increase tIeyond his required minimum. 

The windbreak intervention also provides some revenues in 'e form of poles and
fuelwood sold. After nine years, .5 stere of fuelwood and five poles are harvested perhectare in the windbreaks each year. Based on the fuelwood and pole prices assumed inTable 5, the present value per hectare of these benefits over the 20-year period is 2,794 F 
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CFA/ha for the poles, and 367 F CFA/ha for the fuelwood. These returns are reflected 
in th. NPV of 882 F CFA/ha. 

Figure Al (at the end of the annex) illustrates the of theimpact windbreakintervention on crop yields over time. The intervention begins to take effect in year fivewhen yields begin to increase. Yields subsequently decline at the same rate as the base 
case yields. 

Live fences: The live fence intervention is not generally applicable to the four cropsconsidered -- millet, sorghum, cotton and peanuts. These are extensive field crops whichare generally not surrounded by live fences (although it is beginning to happen in someareas). Large collective and small individual vegetable gardens, and some small woodlots,
on the other hand, often are fenced. 

To determine the financial alttractiveness of live fences based on vegetable cropsassociated with different yields and prices, however, would have required differentassumptions and separate analyses which are beyond the scope of the study. The resultsfor the live fence intervention given in Table 10, therefore, are based on the limitedapplication of live fences surrounding the four field crops, not vegetable crops. Referenceis made to the sensitivity analyses below (in Section 4) to test higher yield and pricecombinations which could reflect vegetable yields and prices instead of field crops. 

If the benefits of the live fence intervention are not known, the composite averagebreak-even yield increase over the 2 0-year period is seven kg/ha year, each year for theentire 20-year period. If the benefits are known (as assumed in Table 6) the interventionhas a positive NPV of 11,953 F CFA/ha including the revenues from poles and fuelwood. 

Figure A2 illustrates the impact of the live fence intervention on crop yields overtime. The intervention begins to have an impact on crop yields in year four. As with thewindbreak assumption, yields subsequently decline at the same rate as the base case yields. 

Organic fertilizer and comvost: Of all the interventions analyzed, the organicfertilizer and compost intervention has the 
The 

highest positive NPV (208,921 F CFA/ha).returns far exceed what the farmer would require in order to recover his costs giventhe assumptions. It should be emphasized, however, that the intervention has limitedreplicability potential. It will work only where there is little competition for land betweenfarming and grazing. With the possible exception of some areas in Mali's 3rd region, thereare few such areas in the Sahel. Moreover, the assumptions reflect a situation where thefarmer already owns the cattle, has already built his pen where the livestock is confinedduring the night, and the only additional work that must be performed is to dig thecompost pit adjacent to the pen, manage the composting, and spread the finished fertilizer.The investment would be consideably higher for farmers who must first acquire the
livestock and build the pen. 

Figure A3 illustrates the impact of the organic fertilizer intervention on crop yieldsover time. The intzrvention brings immediate high yield increases followed by a decline 
at the same rate as the base case yields. 
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Agricultural chemicals: The agricultural chemicals (NPK fertilizer, herbicides andpesticides) intervention has a very high break-even crop yield increase requirement (751kg/ha/year for the 20-year period) in order to recover costs. Each year, crop yields willhave to be at ieast 751 kg/ha higher than the yields given in Table 4 to pay for theout-of-pocket cash investments and the time invested in applying the fertilizer. The NPVof 37,495 F CFA/ha indicates that the use of chemical fertilizer is a financially attractiveland improvement option. The replicability of this intervention, however, depends on the
availability of local farmer credit. 

Figure A4 illustrates the impact of the agricultural chemicals intervention on cropyields over time. It is almost identical to Figure A3 (organic fertilizer) in terms of itsimpact on crop yields. Yields increase immediately followed by a decline parallel to the 
base case yields. 

Acacia albida: The Acacia albida intervention requires time investments earlywhereas significant benefits do not appear until much later, often as late as 6 - 10 yearsafter planting the trees. The NPV (7,242 F CFA/ha) gives the farmer a much narrowergap between the increases in crop yields he must have to recover his costs and what he canexpect to receive, than the organic fertilizer intervention, for example. The requiredbreak-even increase in crop yield of seven kg/ha/year, on the other hand, is low comparedwith the organic fertilizer intervention. In terms of required time investment, therefore, afarmer Would favor the Acacia alhida intervention. It only requires a total of 10 persondays/year/ha for four years (see Section 2.9). The organic fertilizer intervention requires
a higher time investment commitment. 

Figure A5 illustrates the impact of the Acacia albida intervention on crop yieldsover time. Crop yield increases begin to take effect in year six. Yields subsequently
decline at a slightly lower rate than the base case yields. 

Contour Ridges: In areas where farmers need contour ridges and no "farmerversion" ridges exist (as on the Dogon PI;, eau in Mali's 5th Region), the investment doesnot appear to be financially attractive to the farmer, even when using the lower labor rate(30% of the full rate). Given the assumptions (in Table 9), the NPV is -120,481 F 
CFA/ha. 

The negative NPV, however, should not be interpreted to mean that the intervention
should be discouraged. Where contour ridges are needed there may be extenuatingcircumstances that justify the investments of the farmers' time. More often than not, thesituation is either-or: either construct the ridges, or lose the land. Also characteristic ofareas where contour dikes are a recommended option, are that farmers have barriers toexit. There are few, if any alternative employment opportunities available. Farmers haveno other options left but to make the land improvement investments or lose the land toerosion altogether. If the investments are not made, the land will have a permanent zerovalue. Protecting this land assumes a much higher importance than can be explained by
the financial results given in this annex. 
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The financial result for the contour ridge intervention increases to a positive 3,821F CFA/ha where "farmer version" ridges already exist. In these cases, farmers haverealized the severity of the problem and have installed their own (rectangular) version ofridges in their fields. The time consuming and heavy work has already been done and theonly additional work consists of breaking LIP the rectangular ridges and moving the rocks 

to the contour lines in the fields. 

The required break-even increase in crop yields for the contour ridge intervention
(where farmer version ridges already exist) is low -- 26 kg/ha/year for the 20-year period. 

Figure A6 illustrates the impact of the replacement contour ridge intervention on crop yields over time. Crop yield increases are immediate followed by a decline at the 
same rate a; the base case yields. 

3.3 Interventions in Combination 

Five different combinations of interventions are analyzed with the results
summarized in Table 10. All of the combined interventions appear to be financiallyattractive from the farmer's perspective. NPV's range from as low as 4,703 to a high of219,599 F CFA/ha. Crop yield increases required to break even on the investment of timeand/or money range from 32 to 792 kg/ha/year. The graphs at the end of the annex(Figures A7 - All) illustrate the differences in crop yields between the base casetraditional farming and the interventions in combination. In all of the cases, except whereAcacia albida is included, crop yields increase according to the assumptions specifiedSection 2, followed by a decline in yields parallel to the decline in base 

in 
case (traditionalfarming) yields. Where Acacia albida is included, yields decline at a much slower rate overtime than the rate assumed in the traditional farming base case scenario. 

Windbreaks, organic fertilizer, and cortour ridges (No. 8): In NPV terms, thiscombined intervention is most attractive (219,599 F CFA/ha). In break-even terms, theintervention requires an increase of 69 kg/ha/year in crop yields for the 20-year period inorder 1o recover the time and cash investment costs. It should be noted that theapplicability of this combined intervention is limited to areas where wind erosion is aproblem, where contour ridges are needed and where organic fertilizer can be produced as
 
assumed in Table 8.
 

Windbreak-, agricultural chemicals, and contour ridges (No. 9): Purchasedagricultural chemicals in combination with windbreaks and contour ridges generate apositive NPV of 48,173 F CFA/ha). This result, although far lower than the previous casewhere organic fertilizer was assumed, would still be an attractive option where organic
fertilizer is not available. The limiting factors in this case are the availability of farmercredit and sufficient rainfall. When rainfall is insufficient, yields may actually be lower thanthe traditional crop yields if agricultural chemicals are applied. The required highbreak-even increase in crop yields of 792/kg/ha/year for the 20-year period, and theunreliability of sufficient rainfall, may make this option too risky for the majority of 
Sahelian farmers. 
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Organic fertilizer and contour ridges (No. 10): This is the second-most attractive
combined intervention in NPV terms (218,716 F CFA/ha). In break-even terms, this
combined intervention requires only 51 kg increase in crop yield ,/year for the 20-year
period whereas combined intervention No. 8 (with windbreaks added) requires an
additional 18 kg/ha/year. To a farmer, intervention No. 10 may be the more attractive
option because of the low breakeven increase in crop yields required, and because no cash 
outlays are necessary. 

Contour ridges and Acacia albida (No. 11): These two interventions combinedproduce a synergetic effect on crop yields. The contour ridges make better use of scarce
rainwater and the Acacia trees add soil nutrients. Figure All shows the divergent pattern
of crop yields between the traditional farming base case and the intervention. As the soil 
improves over time, so does productivity. 

Windbreaks and contour ridges (No. 12): This combinied intervention appears to be
the least financially attractive to the farmer in NPV terms. Windbreaks involve some
out-of-pocket cash outlay and it takes a full five years before the effects begin to take
place. Contour ridge construction is time consuming and labor intensive. 



------------------------------------------------------------------------------------------

------ --------------------------------------------------------------------------------

------ ---------------------------------------------------------------------------------

25 

4. SENSITIVITY ANALYSES 

Sensitivity analyses cover the "what-if" questions. Although base case assumptions 
are supposed to be representative and realistic, the real world is filled with uncertainties 
and all variables are subject to ui nanticipaled fluctuations. What would happen to the 
analytical results if the price were X insteld of Y? What would happen to the results if 
costs were higher or lower than those originally assurned, or if the probability of success is 
less than 100%? The following larameters have been Subjected to sensitivity analyses: the 
discount rate, market prices, initial yields and rate of soil depletion over time. 

The changes in the results from changing the assumptions are displayed in Table 12. 
In the table, base case assumpt ions are bracketed by a mLximum of plus and minus 50% 
on either side by a desired range reflecting both pessimistic and optimistic scenarios. For 
illustrative purposes, only one of the conbined interventions analyzed is subjected to the 
sensitivity analysis (No. 8 consisting of windbreaks, organic fertilizer and contour ridges).
This combined intervention is chosen because it is financially optimal in NPV terms and 
because it can possibly be imtplenented witlhout running into labor shortages. Any 
intervention, or combination of interventions, can be analyzed in a. similar fashion. 

Table 12 
SENSITIVITY ANALYSIS: COMBINED INTERVENTION NO. 8 

Assumptions NET PRESENT VALUES ('000 F CFA ROUNDED) 
Fo r W h ic h ------------------------------------------------------------------------------------------------------
Changes areas 
Made -50% -25% -10% Case +10% +25% +50% 

Discount Rate 378.8 281.9 241.5 219.6 200.9 177.6 148.2 
Market Prices 191.2 205.4 213.9 219.6 225.3 233.8 248.0 
Initial Yields 190.5 205.1 213.8 219.6 225.4 234.1 248.7 
Crop Yld Decl. 261.9 239.5 227.2 219.6 212.3 201.9 186.1 

Note to the table: An increase in the crop yield decline of 50%, for example, means that 
the rate of decline increases from 6 to 9%. 

The base case NPV for intervention No. 8 is 219.6 F CFA per hectare. The most 
sensitive of the four parameters analyzed is the discount rate. If the base case assumption 
of a real discount rate of 20% were increased by 50% (from 20 to 30%), the NPV will 
drop to 148,200 F CFA/ha. A 50% increase in the decline in crop yields assumption (the 
second-most sensitive parameter) from 6 to 9%, will reduce NPV to 186,100 F CFA/ha. 

The results do not appear to be critically sensitive to changes in the base case 
assumptions. Even with changes as wide Is plus or minus 50% of the base case 
assumptions, the results all stay well within the bounds of financial feasibility because they 
are all still positive. 
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5. THE ROLE OF THE DONOR: SOME CONCLUSIONS AND RECOMMENDATIONS 

Given the premise that any intervention must first make financial sense to the farmer,
and at the same time recognizing that the costs of doing nothing may be insurmountable,
there is ample opportunity for donor involvement. The key problem is to determine how
donor funding should be prioritized. The following are several conclusions and
recommendations based on the Team's findings and on the analytical results derived in this 
annex: 

Conclusion 1: Finding workable solutions to natural resource, recurrent drought, and
deforestation problems is now given high priority by the donors and the host countries
alike. This is evidenced by the Team's observations of activities carried out by the several 
donor projects visited in the four countries. 

The NRM act ivtics observed in the field show that workable technical solutions are
available in reat ive abundance. The majority of the activities and techniques observed, 
particularly those analyzed above, are excellent and have considerable potential. Themajor problem is that the overall impact of the activities carried out in the field remain 
local. 

With the exception of the recent widespread diffusion of improved woodstoves in Mali,
there is little evidence that the NRM activities and techniques tested and carried out in the
field, such as soil conservation techniques, organic compost piles, etc.. have resulted in any
significant nationwide impacts. Despite the fact that these activities and techniques may
be just the right thing to do, they have yet to make a significant dent in the magnitude of
the environmental problems in the four countries visited. The major obstacle is that the 
gap between the demonstration stage and widespread implementation in the field has not
been bridged. The techniques are available, they work, farmers who receive the necessary
training adopt these techniques and thus slow progress is being made. But it is not nearly 
enough. 

Recommendation 1: Donors should place a much stronger emphasis on extension and
training at the grass roots level if the NRM problems are to be resolved. Much more
important than the development of additional new techniques is to widely diffuse the 
techniques now being applied on a nationwide scale. 

1:n Volume II of the rcport, the Team documents several interventions where grass
roots level training is or has been successfully carried out. Among several examples, one
of the most notable interventions is USAID's O-IV project in Mali where the primary
target audience for extension and training is the village farmer. The project offers training
in the forms of: mass contact (radio, TV, etc.), groups (small groups of 6 - 15 villagers
trained by extension agents), individual contacts between the project extension agents and
the farmer, in the field, and demonstration (model site) plots. Several technical "how-to" 
course modules have been developed according to the needs observed in the field. All of
the courses have been taught in the field and, according to OHV representatives, the spread
effect has been quite substantial. Once the selected groups apply the new techniques in the
field, and the results are favorable, others will follow. The course modules include: 
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o 	 Soil conservation techniques -- diguettes, micro-catchments, dams, contour 
planting, etc. 

o 	 Preparation and use of animal and other organic matter as fertilizer 

o 	 Planting density (agricultural crops) 

o 	 Use of synthetic fertilizer 

o 	 Different crop varieties, improved seeds, etc. 

o 	 Chemical pest control 

o 	 Use of phosphates 

o 	 Improved wood stoves 

o 	 Seed production and use of improved seeds 

o 	 Preservation of perishable seed and crops 

The training occurs at three levels: 1. Training trainers (field agents) in "how-to"techniques. 2. One full day of field training given to groups of 6 to 15 pre-selected farmers.The group of trainees are selected by the villagers themselves. 3. Regular follow-up withindividual group members by the field agents. They work directly with the trained groupmembers to ensure that the techniques are properly applied and to correct errors. 

Probably the most important aspect of the OHV training and extension program is therecognition of the importance rootsof grass level training. That there may be problemswith how the training is carried out and/or whether the training modules offered are themost appropriate, are of secondary importance to the fact that such grass roots leveltraining has in fact been given high priority. The recognition of the importance of thiskind of training is a major step. fieldThe problems associated with the training and
extension program are mostly technical and resolvable. 

The majority of natural resource strategy documents prepared for USAID and themajor multilateral donors usually include a strong emphasis on training. The qluestions,however, are: training in which subject matters and for whom? Most eften, donor fundedtraining means either long term university level (MS and/or PhD) education for mid tohigh level government officials, or in-country seminars and workshops for the same people.This kind of training may be necessary, but it is not nearly sufficient. There is a tendencyof 	promoting too m1uch high level training and not enough at the farm level. In-countrytraining of low to middle level extension and NGO personnel with the ultimate goal ofhaving a cadre of well-trained and motivated extension personnel is equally, if not more,important. This aspect of donor funded training has been promoted far too little. 
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If NRM interventions are to succeed, there must be mechanisms by which farmers,

herders and other local people can participate directly. The availability of a cadre ofwell-trained extension agents and/or NGO's, whose mandate will be to work with, teachand motivate the local people on a Continuous and regular basis, in the basic "how-to's" ofnatural resource management, (ouid prove to be a key and essential iigredient to the 
success of future natural resource development efforts. 

Conclusion 2: Continued traditional slash and burn agriculture is damaging to the 
environment. 

Slash and burn agriculture is a traditional system that has been practiced without toomuch stress on the environment for centuries. Because of intense population pressures andprolonged drought periods, there is no longer enough land to allow the continuation of thistraditional land use practice. Now, crop yields decline rapidly over time because new landis being cleared too soon. Soil fertility cannot be adequately restored if the land is taken
of fallow too soon. As populatio increases,out 

1 more new land is brought into farm 
production, which increases deforestation in the country. 

Recommendation 2: A 2-pronged approach is recommended in order to address these 
problems. The first is to prolong the uSe of the existing farm fields by conserving theproductivitV Of the soil. The activities and techniques observed in the field will contributeto this end if implemented on a much larger scale than is niow the case. The results of theanalyses presented above could be Used to guide the design of the kinds of NRMinterventions USAI) may want to consider funding. To increase the probability of success,
for example, A.1.D. should probably focus on providing farm level technical assistance foractivities that offer immediate or near term benefits to the farmers, without having toprovide direct financial incentives to attract participation. For the NRM activities that donot provide immediate financial benefits (windbreaks, Acacia albida and live fences), th
donor could choose to provide direct financial incentives, such as provided through the 
UNSO project in the Dosso Department in Niger. 

The second approach is to look for financially attractive investment opportunities inland farmers would othervise abandon to fallow. The objective would be to reduce the 
amount of time that land will have to remain in fallow. Relatively little is being done in 
this second category. 
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EXECUTIVE SUMMARY 

In the 	simplest terms: 

Biodiversity will be maintained only if conservation planning is integrated with 
development planning. 

Site-specific protection areas must be designed as integrated parts of a much 
wider (regional, national, continental and international) landscape. 

Up to 	now, planning for biodiversity has focussed on attempts to isolate protected
areas 	from the rest of the ecology and economy of Mali, Senegal and the Gambia. This
"intensive" approach is not working in West Africa. This report iecommends an "extensive"
approach that integrates the remaining "habitat islands" into the landscape that surrounds 
them. 

Specifically, natural habitats can only be found as fragments in West Africa. Some
(,f these fragments are too smali to support large faunal populations during stressful timeslike the current drought. Even the largest protected areas (Niokolo Koba National Park) 
are too smadl to support wide-ranging mammals and birds who migrate or wander into the
hostile landscape surrounding the protected areas and get shot (e.g., giraffe, garganey,
manatees, crocodiles, hippos, elephants). 

This report recommends the linking of a constellation of these fragments and the
buffering of each habitat island. "Buffering" can be accomplished by land use planning
and/or conflict resolution. Land use planning can reduce the extreme contrasts between 
adjacent habitats (agriculture vs. old-growth forest) which create policing and protection
nightmares. Land plans chould encourage surroundinguse the protected area with less
intcnse human uses (agrof estry or classified forest). Conflict resolution includes 
agreements that limit local access and destructive natural resource exploitation in exchange
for aid that improves the local resource base, its reliability, and marketing efficiency. Long
term conflict resolution requires education. The IUCN project in the inner Niger Delta
and WALIA magazine are two excellent and successful examples of interventions that 
promote both biodiversity and wise natural resource use. 

The NRMS team suggests a planning docutment for each country that includes: 

0 	 a description of the remaining habitat islands (both protected and non
protected fragments); their distribution ("the archipelago of habitat 
islands"); and their linkages (ecological corridors such as drainageways,
valleys, mountain passes. wetlands, river crossings). 

o 	 a description of the landscape immediately surrounding areas of 
concern and the kind of buffer zones that would reduce the conflicts 
between neighboring people and biodiversity maintenance (the "parks
vs-people" syndrome). The ultimate goal is integration of local 
economies and assignment of land stewardship responsibilities to the 
neighboring population. 
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o 	 the natural rcsource use conflicts that prevent biodiversity maintenance 
(e.g., poaching, over-fishing, non-targetted pest management) and that 
require resolution by culture brokering or new natural resource 
regulations. Some regulations and policies will be local (quelea 
control), some regional (elephant migrations), some intra-African 
(marine turtles and the Sousu dolphinj and some international 
(migrating birds). 

This approach and documentation does not, at present, exist for any of the West 
African countries. Local distributions of animals and plants have rarely been surveyed and 
mapped. 

The most widely expressed difficulty in pretected natural areas was upkeep and 
maintenance. The international community should consider supporting a "Natural Areas 
Maintenance Revolving Fund." The revolving fund could receive applications directly from 
park directors and classified forest managers to address their needs. Each year the 
revolving fund board w(ould judge priorities and help the protected areas most in need, or 
refer administrators to appropriate donors. The planning document and revolving fund 
would enhance the protection of both threatened habitats and species. 

Further re,iommendations includc: 

1. 	 Location maps with estimated population sizes for threatened and endangered 
species. Large information gaps concerning chimpanzees, Sousu dolphins, marine turtles, 
giraffe, ostrich, elephants, cheetahs, addax, oryx, and hippos exist. 

2. Fund re-introductions of locally extinct species in areas that are truly 
protected. Senegal has begun such a program. Increased species diversity will increase 
tourism attractiveness. 

3. Start a "Natural Areas and Threatened Species Emergency Fund" that can 
respond more qluickly than existing program funding. The emergency fund concerns 
emergency projects in such places as Basse Casaniance where the watering holes have 
disappeared or Niokoio Koba where the last remaining wild hunting (logs are disappearing 
rapidly. 

The N RMS team found thlt biodiversity and pest management have not been 
reconciled. There is 11o study available of medium to large Inammr:i;. and crop protection. 
Yet, the wanderings of elephants in Mali, hippos in rice fields and many other mammals 
have contributed to their population collapse from pest cortrol practices. There is a rreat 
ne:ed for a summarv docunent of mammal pest control methods. New "scarecrow" methods 
and wildlife manageme it tools to limit movenient (e.g., creating year-round attractive 
environnmts) need research, documentation and a)plication. 

Similarly, it is recommended that biological coitrol of and targeted control methods 
for birds, small mammal and insect pests be reviewed from the point of view of biodiversity 
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maintenance. A position paper made available to all bilateral and USAID programs would
be useful. The use of sterilants, natural predators (e.g., pythons for rice rats), parasiles ordeleterious genes has not been summarized in the West African context. Positiveconclusions could significantly help the economy. The importance of waterfowl reservesand wetland reserves needs more emphasis, especially in the lower Senegal River basin.As in North America, these reserves help increase rice production by keeping water birds
safely away from the fields. Finally, methods for combining pest management withprofitable trade and food production have only begun to be defined. The sale ofgrasscutter rats for food or the selective capturing of long-tailed parrakeets for the pet
trade are promising combinations of pest management and economic opportunities. 

The status of the flora of each nation needs review. Rarities, endemics and
specialized communities need to be defined, located and proposed for protection. Drought
and population growth ,,ave accelerated: the ,xtinction rates of native plants, theintroductions of non-natives, the "naturalization" of non-natives and altered species
distribution. 

Little attention has been paid to the urban and peri-urban environment and
biodiversity. The Abuko Nature Reserve is a good example of how biodiversity anti theperi-urban environment coordinated planning needs. Botanical gardens with native plants
in the large urban centers have not been developed. Botancial gardens could be major
centers for educational and research opportunities. The combination of sewage effluentrecycling to create wetlands or other "natural" urban habitats has not been reviewed. 

The single most influential contribution to biodiversity in the rural sector could 
come frorn diversifying nursery plant stock. This stock should include native shrubs and grasses as well as trees. The populace is hungry for useful and interesting plant species,
and any extension training (e.g., pruning techniques) will be readily and enthusiastically
absorbed. Donors should pay more careful attention to nurseries when designing
reforestation, anti-desertification and ,voodlot projects. The need for an institute such as
Mircen to research, produce and distribute innoculum has been re-emphasized from the 
biodiversity point of view. 

River basin plans have underestimated the importance of sustainable, natural 
resources (including biodiversity) in river basin development: 

1. Neither the ecological nor the economic importance of the flood pulse has beenappreciated. There is a pressing need to structure dam releases to mimic the flood pulse.
In the Niger and Senegal rivers, the restoration of the flood pulse by controlling waterreleases would benefit both the economy and biodiversity. Fis',ieries production, grazing,
and large aquatic mammals have been particularly injured by the controlled flows and the 
drought. 

2. There is a great need to establish an instream flow right for the controlled rivers
(the Niger and Senegal) to maintain biodiversity, aquatic food plants (bourgu, wildrice and
lily seed production) and fish production. 
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3. There is a pressing need to define release scheduling by "type year" (low, normal, 
high flows) in order to insure instream flows. 

The IUCN has proposed to study the inner Niger delta to define the economic and 
ecological consequences of varied water releases. This study should be funded. In 
addition, OMVS should lbe encouraged to fund its own study for tie Senegal River, keeping
in mind the still viable floodplains on the north banks. OMVS should fund the repair of 
the Djoudj waterworks, the artificial estuary and mitigation measures at Manatalli Darn to 
help compensate for species and population losses from river basin development. The 
Gamhia River Basin requires further study before any dams are built. The Balingho and 
Kekreti dans will obviously do great harni to both biodiversity of the river and the existing 
econoly. 

The best educational tools for teaching biodiversity and natural resource 
managenent were the magazine WALIA and the back-up school visits by the WALIA staff. 
WALIA should serve as a model for other regions in Mali and other West African nations. 
As the onely nationwide su mmaries available, the University of Arizona Environmental 
Reports have been useful to many agencies but require additional funds for updating and 
integration of French and local literature. 

The national governments have not yet integrated concerns for the diversity of 
species into their programs or between ministries and departments. Many cling to the false
separation between species preservation and development planning. Biodiversity will need 
some time to influence the agricultural ministries which sponsor large-scale, industrialized 
farniig projects. Immediate food self-sufficiency overwhelms their perspectives on long
term sLstaiiable development. 

In general, biodiversity is a nev concept and a neglected natural resource. The 
USAII) misions were not quite sure what to make of Section 118 and 119. A 
questionnaire on biodiversity has been included in Section V for their benefit. It is hoped
that this report, especially the more detailed vignettes describing the entanglement of 
biodiversity and development in Section IV, will help the missions. 

Finally, throtghlout the countries visited, there seemed ample opportunities for 
Peace Corps volunteers to participate in biodiversity projects. For example, a CIDA 
volunteer in Senegdl coordinates women's groups and helps them replant locally extinct 
species. She travels and collects seeds and learns horticultural techniques reguired for 
replanting. In Mali, a former Peace Corps volunteer now works as a translator and 
facilitator for natural resource conflict resolution in the Niger delta. There is a need for 
personiel familiar with animal reintroductions, park planning and management, solar radio 
installations for anti-poaching radio systems, integrated pest management, waterfowl 
reserves, en'ironmental education, urban forestry, river basin management, nursery
development, aqMculI tu re, floral and faunal surveys, innioculun, seed conservation, fisheries 
and so on. USAID has already helped in funding many similar kinds of projects in East 
Africa and Asia. It is simply time for a greater emphasis. 
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I. BIODIVERSITY IN THREE WEST AFRICAN NATIONS:
 

INTRODUCTION
 

A. Introduction 

Along with air, soils, water, and minerals, the hereditary materials of livingorganisms (germplasm or genes) are a natural resource. This natural resource is the ofbasis all the varieties of plants and animals, natural, cultivated, and employed by humansin construction, fuelwood, medicines, nutrition, art, etc. The importance of maintaining andpreserving this hereditary base has recently become Popularized by the rapid loss of speciesin tropical rainforests. But, the same losses are occurring throughout the biotic
communities of the planet. 

"Biodiversity" has come to include more than just rare species, races or varieties ofplants and animals. It also includes the maintenance of these species in populations largeenough to ensure their existence into the future. It has come to include the habitat or
ecological community that supports these species. (Table I.A) 

The NRMS team took a broad outlook on biodiversity: the maintenance of variety(habitats, species, crop varieties) in human as well as more natural habitats. For instanceit looked at problems of urban forestry surrounding the Abuko Nature Reserve nearBanjul. It looked at hiodiversity conflicts between hippos and farming along the Gambiariver. It included a few non-native trees which increased the diversity of horticultural andagricultural settings and, perhaps, indirectly helped support additional non-human forms oflife. It included educational projects that help create a social context more conducive topreserving and restoring biodiversity. I visited the inner Niger delta where IUCN promotesbiodiversity and economic development by conflict resolution. The team compared theeffectiveness of biodiversity protection in four Senegalese national parks. 

The motivation for adding biological diversity to the NRMS assessment was thepassage of Section 118 and 119 of the Foreign Assistance Act which directs foreign
assistance to carefilly evaluate development projects that might reduce species numbers or
populations. It specifically directs attention to tropical forests. 
 The NRMS team report isnot intended to fulfill Section 118 and 119 requirements. It did, nevertheless, have asimilar focus and used U.S. AID's Memorandum (1988) on biodiversity as a partial
guideline. 

The team did not have the time to visit any National Parks or tie Saharan habitatsof Mali, nor coastal and marine fisheries in Senegal and Gambia. It rarely had time todiscuss its findings with members of the appropriate governmental agencies. It did nothave time to thoroughly invesigate any one area of biodiversity concern such as protected
areas, germplasm or endangered species in West Africa. For these reasons, the Annexshould be considered a guide to a more thorough assessment to be done for Section 118and 119. The more complete biodiversity report would have answered questions listed inSection VII -- which can serve as a questionnaire/guideline for USAID Missions. The"tentative" qualities of the report based on time and terms of reference are the reasons it 
is an annex. 
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TABLE L.A 

ECOLOGICAL COMMUNITY AND BIODIVERSITY 

The ecological community has been incorporated into biodiversity because: 

1. Of our ignorance of unknown species or ecotypes (races) of plants and 
animals in an area. Preserving whole communities allows for future discovery; 

2. Of our ignorance of linkages (foodweb, nesting requirements, nursery 
plants, etc.) that together comprise the mutual life-support network of animals and 
plants. Preserving whole commu ni ties protects against destruction of co-evolved, 
dependencies among species. Biodiversity's focus on protected areas rests, in part, 
on the understanding that many species have co-evolved and are mutually dependent; 

3. Ecological communities can support larger populations and increased 
genetic variability compared to zoological or botancial gardens. In whole natural 
communities, subtle micro-differences of habitat preserve genetic variability; 

4. Ecological communities can support multi-purpose economic development 
as well as conservation. For instance, the protected areas can act as breeding 
grounds for fish, plants or bushmeat species that replenish harvested stocks outside 
the sanctuary. 

5. Each habitat "island" is a "cradle" for evolution. Creation of a series of 
habitat "islands" can serve as stepping stones for wide-ranging animals. An 
archipelago of protected areas, by providing habitats for wide-ranging birds and 
browsers, encourages seed dispersal and natural forest regeneration throughout a 
mnuch1 wider region; and 

6. It is a cheaper and more manageable method of protecting many species 
at once, especially endangered species, compared to zoos or salvage programs. 
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This Annex highlights biological diversity investigated by the NRMS team in threecountries: Mali, Senegal and the Gambia. The biodiversity specialist did not accompanythe team to Niger. Section II summarizes themes observed, pondered and puzzledduring the fieldwork. over

Section III presents these same themes on a country-by-country basis.It indicates what's known and what needs to be researched in order to fulfill the Section118/119 requirements. Section IV gives detailed vignettes on eight projects in whichbiodiversity concerns featured strongly. I feel they give the best feel for how biodiversity,conservation planning, development goals and the daily lives of the people of West Africahave become entwined. The Executive Summary summarizes the policy and funding
priorities. 

B. 	 Biodiversity and the Drought 

The situation is West Africa is in many ways more difficult than even the tropicalrainforests. The ecology so thathas been altered most biodiversity work must focus onrestoration, reintroduction and stabilization of already degraded communities. Given 	thedrought and population growth, small successes and just holding-the-line deserve great 
respect. 

The drought's general affect on the Sahel beenhas summarized in Volume 1,Chapter 1. Here we summarize its spe-ific effects on bodiversity as background to this 
annex: 

o 	 The drought plus intensive grazing and browsing has caused the 
diminution of seed stock in the Sahelian soils and, occasionally, theloss of 	a species from I local community. Regeneration of grassland
and woody species will require human interventions such as re-seeding
of particularly desirable species to maintain biodiversity. 

o 	 The drought has been so extensive that certain trees have died off.
The die-off has created demand seeds thea for from south for
replanting with irrigation to compensate for the 	low and erractic rain. 

o 	 The drought has been so "permanent" that there is now a demand for 
northern, more drought-resistant species as well as cultivars that can 
grow in shorter rainy seasons with less rainfall. Essentially, the Sahara,
the Sahel and the Sudanian biotic communities are moving south.
This shift in species has moved anywhere from 60 to 130 kilometers. 
(Figure I.A) 

o 	 In extreme cases ("Cdesertification"), the soils have lost their microbial 
community (rhizobial bacteria, mycorrhizal fungi) which promote
establishment and ofgrowth various plant species. Without the
microbial community, the canlandscape be considered "sterile" and 
biodiversity essentially extinct. 
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FIGURE L.A 

Sixteen Years of Climatic Change in Senegal 
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o 	 The previous ten years has seen an explosion of tree planting that is

based 	on limited, usually exotic, species. There is a need and desire 
among many local villages to diversify these species and add trees and
shrubs with special or multi-purpose uses. 

o The lack of biodiversity among horticultural and agroforestry sites is,
in part, )ecause the nurseries do not grow and stock the diverse 
species. 

o 	 The fragmentaion of the forest and accompanying loss of 	granivore
birds and mammalian browsers have led to tle loss of animals involved
with pollination and seed dispersal. Browsers are major dispersers and
fertilizers of the 	 large seeded legumes (Acacia, Albizzia, Bauhenia,
Cassia, Entada, Parkia, Prosopis, etc.). Wind pollination is less
effective because of the distances between forest or grassland
fragments. In short, natural thicket and forest regeneration has
become more difficult without the stimulating effects of manure, seed
scattering, microbial organisms and seed production. 

o 	 Some national parks cannot produce enough food for several species
during the drought. When designed, years in which the food biomass 
drops drastically were not taken into account. In search of food,
elephants, hippos, and other large mammals usually migrate. But, intoday's world, migration brings them into contact with farmers. At 
these times, they are shot. 

o Similarly, the dropping of the watertable and diminished rain have 
dried up many wildlife watering holes within parks. Species
especially those dependent on wetlands such as the sitatunga -- have
abandoned parks and been shot. The disappearance of water supply
has reduced biodiversity in many parks. 

o 	 The drought has made bushmeat, certain fruits and plant species
premium items. Rapid depletion of large game has occurred in the
Sahel, especially north of the Niger River and the areas around the
mid and lower reaches of tile Senegal River. Many of these mammals 
can Only be found inNatiopal Parks. This has led to the use of the
parks by villagers -- sometime in conflict with good wildlife 
management. It has increased conflicts between farms and the
national parks and between tourist hunter permits and traditional 
hunting rights. 

0 	 The difficulties of the drought and the rapidly chaiging politics of 
West African states have fractured, if not eliminated, former cultural
beliefs supporting a balance between non-human and human creatures.
These traditional modes of thought need re-enforcing and re
introduction by education, extension workers and government policy. 
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o The populations of West Africa increasingly migrate to the urban 
areas. In the cities, they have become alienated from natural 
resources and conservation. To reduce pressure on natural resource 
uses (such as firewood which indirectly is habitat and supports 
biodiversity) requires a new education program ahout the environment 
and its connection to the economy. 



II. BIODIVERSITY THEMES
 

This section summarizes observations and thoughts that resulted from travelling in 
Mali, Senega' and the Gambia. For convenience, the section is divided into four.thenmes.
They are, of coirse, inseparable in any intervention. The ethics, attitudes, and history of 
a community cannot be separated from its economics and ecology. The four themes are:
(A) Protected Areas and Biodiversity; (B) Animal Resources and Biodiversity; (C) Plant 
Resources and Biodiversity; and (D) River Basins and Biodiversity. 

A. Protected Areas and Biodiversity 

Protected areas exist, on paper, in all thrLe nations. They vary in the degree of 
access and resource use allowed by the local population. The most restrictive areas are 
national parks. The national parks protect special species, especially old growth forest
species like the yellow-casqued horn-bill that requires dead snags for nesting. (Dead wood 
is otherwise harvested for firewood and building). National parks can protect samples of
representative biomes for both education, useful plant restocking of bushneatresources,
into adjacent areas, seed sources as. aswell to support tourism and national pride. Less 
restrictive, the faunal reserves attempt to control specific resource uses (hunting, egg
collecting) bW do not limit access or general use of non-specified resources. Classified 
forests rarely have access limitations but limit cutting of dead or living wood. 

The existing "paper" protected areas have created the illusion that discrete
sanctuaries will somehow compensate for the developed areas outside the protected areas.
But, this attempt to isolate and cloister protected areas has not worked in West Africa. 
The drought has forced animals to "eave the protected areas undermining the purpose of 
protection (e.g., Basse Casamance). It transformed protected areas into premium locations 
for good soils, water, firewood, grazing and food. lIlmans have encroached and settled 
(e.g., Bouale du Boucle National Park) or become poachers. Lack of donor, national and
local funds have left the protected areas without adequate plans, floral and faunal surveys,
training, operations and maintenance budgets. In some instances, confusing sets of 
administrative rules, troditional laws, and unresolved access and use traditions have pitted
local villagers against the guardians of the protected areas. Population pressure and the 
low income generation associated with protected areas have kept biodiversity a low priority
compared to food and employment. 

Two rather abstract generalities emerged from these observations that can act as 
reminders or reference points throughout this section: 

Biodiversity will be mnaintainel only if conservation planning is integrated with 
development planning. Isolation of biodiversity projects from development 
practically guarantees their failure. 

Site-specific protection areas must be designed as integrated parts of a much 
wider (regional, national, continental) economic and ecological mandate. 
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The actual choice of protected areas has been based on existing condition of the 
habitat. For instance, IUCN decided not to work toward a national park area in the inner 
delta of the Niger (Mali) because large mammals had been extirpated or drastically 
reduced. Similarily, the hopes for a national park at Kiang West (Gambia) were dashed 
because bureaucratic delays allowed encroachment of hunters, fire and cultivators. At this 
point, should the park become a reality, extensive restoration and species introductions 
would be necessary. 

In West Africa, tile value of an area for biodiversity protection canno)t rely heavily 
on its present conlition. The maintenance of biodiversity is a long-term goal, just as 
sustainable water supt)ly and quality and soil fertility are long-term goals. To focus only on 
what exists, creates an atmosphere of extreme hopelessness within the national governments 
atid the international donor corn munity. This hopelessness has been Coii 1)ounded by the 
drought's persistence. The long-range view must be stressed: how can a particular area of 
land and witer colt rihLtc to0 ile long-term maintenance of biodiversity. This section will 
emphasize the criteriL, needed to make realistic, long-term biodiversity choices in the 
COulntries visited. 

1. 1-abitat Islands: Size, Scatter and Linkages 

Most national parks, faunal reserves or reistered national forests are now small 
habitat islands within a hostiie landscape matrix. For instance, the Basse Casamance 
National Park is so small that its food and water supply cannot support large wildlife during 
the current drought (see IV.4). Creatures of moist environments such as the African water 
buffalo and si tatun ga are near local extinction. Hippos have left the park and been shot 
hy farmers. The park manager has begged f,)r an emergency importation of frCsh water to 

aintaii tile wat ering holes for large mammals within park bou ndaries. But no emergency 
("drough1t lurids") have been available. Small, isolated parks like Basse Casamance (1hat 
ca nnot reasonably ex),and their boundaries) will require sl)ecial water/food supplements 
during periods of environmental crisis such as the Sahelian drought and species re
introductions to mainita il popUlation sizes aind genetic diversity. Because national parks 
and refuges are s( small, re-introductions will suhstitute for local extinctions and migrations. 
Policies for "artificial recolonization" of wildlife have not heen addressed in West African 
park planning with the partial exception of Senegal. 

Even the largest habitat "islands" (e.g.. Niokolo Koba National Park) are riot large
enough to accommod~ite migrations of' the largest mammals. Just as the American bison 

wandered too much to 'lease homestead farmers, the korrigum hartebeest, giraffe and West 
African elephant now approach extinction because of their wide-ranging hal.its. To 

I The fouLidation for this approach can be fouind in "The Fragmented Forest" by Larry 

I larris. The section foctises on terrestrial habitats. River basin and in-stream fisheries are 
discussed separately. 
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maintain these populations, Africa needs to do what North America did not do -- establish 
safe-passage wildlife corridors. 

The (listances between the "habitat islands," how they are scattered throughout
nations and regions, and how each habitat island :.snecessary link (or stepping-stone) ina 
an animal's life-cycle have not been considered in planning for the maintenance of 
biodiversity. For instance, in Basso Casamance, (here were no alternative areas to which 
the large mammals could migrate and no "wildlife corridors" that wOUld allow safe passage.
In Niokolo Koba (see IX\.3), the Falemc I IL nting Reserve is 60 miles away. The National 
Park repopu latcs some of the species hLinted within the Faleme reserve. (Hunting permits 
are tile source of substantial revenue to the government). But no corridor has been 
planned to tie the two "islands" togetlier and no ntegrated planning with en rmute farmers 
exists. In Mali, a whole series of parks and forest reserves (see Table II1.B) adjoin each 
other. Again, no eco(logical survey of corridors and rMigration routes between them has 
been established. These areas include such wide-ranging and rare species as the giant 
eland and chimpanzee. 

The distances between habitat islands, their scatter, and size go beyond simple
nati:'ial biodiversity concerns. They include both intra-African (continental) and inter
conititental nmovements. InWest Africa, all the marine turtles, the huripbacked (Sousu)
dolphin, the giant eland, the greater flamingo, the fulvous arnd white-faced tree ducks, the 
knob-billed goose, many raptors, terns, bee-eaters, orioles, starlings, etc. require rore than 
one African nation to comlete their life-cycle. Essentia-lly, all tihe n|igratiIng Palearctic 
birds travel between habitat islands in Eurasia an(i habitat isiands in West Africa. The size 
of and distances between each breeding, resting or over-wintering habitat (the "stepping
stones") require international cooperation. For Palearctic birds, biodiversity maintenance 
requires protected areas ii both Europe and Africa. The Djoudj (Senegal) and inner Niger 
delta (Mali) cannot be separated from Sweden and Siberia. 

In other words, an "extensive" approach to biodiversity is as necessary as the 
"intensive" approach characteristic of national parks. The emphasis switches to integrated 
islands of habitat rather than one exclusive protected area. 

The "archipelago" of habitat islands with safe-passage links offers the flexibility 
reqluired for hiodiversity preservation in West Africa. Each habitat island does not 
necessarily requn ire the total pre-emption of land and water characteristic of national parks.
Some habitat islands will be maintained for their total intrinsic diversity and integrity -- as 
examples ot threatened biotic communities. But, other areas may be added to the present 
geography to serve as seasonally utilized, ecological corridors; rianaged for specific species 
rather than total protection; or for genetic diversity within a single species ("biotypes"). 

In short, there is no analysis available of protected areas in any of the three 
countries that evaltiates protected areas interris of: actual size; distance between habitat 
"islands"; and the hostility of the "corridors" or landscape matrix between the habitat islands. 
Protected areas and the linking corridors in West Africa need to be integrated into 
development planning. The projected areas must be viewed as part of a larger attempt to 
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maintain biodiversity throughout the region. Ideal biodiversity planning creates isolated 
biotypes with limited gene flow between the isolates. 

2. Ecotone Contrast, The Attitudes of L.ocal Comnmnijties and Protected Area 
Effectiveness 

The effective protected area cannot be measured just in hectarcs. Effetive size 
depends as nuch Oil Cu litural attitudes, friendly or antagonistic feelings between the land 
guardians and the surrounding peoples, and landuse planning that reduces or minimizes the 
opportunities for access and natural resource use conflicts. 

From the NRMS survey, it is clear that tle degree of protection and policing
required varies with the clitu ral attitudes, participation, and economic state of tile local 
people. For instance, the trees no more than tell feet ouLtSidC Basse Casainance National 
Park are regularly burnecd by farmers to clear on t wear'er bird nests Iit, ten feet inside the 
park, the nests of this pest species abound. Yet, there is n1o illegal destruction of nests ortrees. In the Basse Casaiance, there is a tradition of ,acred groves. The park manager
relies oin this tradition and incorporates it into park manaoement. Even with the "hiigh
contrast" 1o)0undary or ecotone (cleared fields vs. protected forest) few pirohlenis arise, lie 
has created an atmosphere of cooperation -- letting villagers collect 'excess' fruit iii years
when the monkeys cannot coi-;U me tlie total crop a 11hNillgil ad use of' the park for religious 
ttt L I .L,%-I 

On tle other hand, Niokolo Koba National Park (Senegal's largest) is pl aguedi with 
poaching. The local Basari have alvays been hunters and the Basari have been treated 
poorly by the park rangers after being expelled from park lands. The l3asari have also beentempted by aninal parts traffickers, the hitgh price of' lothi ivory aind bISin1calt, and the 
availability of autonlatic weapons from Gui neaI. At Niokolo Koha, the size of the park or 
1)uffer zone is irrelevant. \Vhat is needed is a ci ture broker" to help resolve differcl-es 
with the Basari and park iinagenent. 

In West Africa, little attention has been given to the juxtaposition of ecological
conilmu n ties (the eco tone). l ligh contrast edges (e.g., cleared field farmiig next to totally 
protected forest) ofteil create the m11ost difficult ill moa.nient prolleis for maintaining
biodiversity. Ii generail, the greater the contrast be twec n ecological zones (i.e., urbaii vs. 
)eri-irbain vs. rural vs. agroforested vs. forested vs. protecleid), tile greater tie policing andprotection prohleis. Wiii girealter ibtl'feriin ,, ( rada to il of zones), it is more likely that 

conflicts lie tween 1i1.iun1.is and hiodiversitv mai lite na lice can le resolved. In tlie imost
diff'ictlr t cases such as Sile S.Ionrn National IPark, leie is I village within park boundaries. 
Fires used to clear fields fireituently escape into the park. Cattle wander beyond village
houndaries. Protection of the 'orested area of park has hecome imnossiile. There is no 
buffer zone. Increased policinrg woulld only leld to greater conflict, expense aniid puIlitive
actions. By contrast, Baioon Islanid (of Gambia River National Park) is stirr(innded by the 
Garnbia River anid, although some violations occur, it is far easier to control access. 

http:1i1.iun1.is
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The NRMS team felt "buffer zone" planning to reduce high contrast ecotones to a 
gradation of zones was tile most widespread and highest priority need around all protected
al Nas visited (see Section V discussions of Niokolo Koba, Sine Salouna, Djoudj). 

As an intellectual (perhaps whimsical) exercise, one can envisage the "ideal" 
positioning of ecological comniwilities for biodiversity maintenance. In the center wOuld be 
a biodiversity preserve protcct,.'d froni fire, grazing, hunting, and cultting of forest products.
This core reserve would be rilanaged to maintain old growth forest or clinax grassland.

hFile immedate area surroundingtite biodiversity preserve would allow subsistelce hunting,
gathering of' fruit and dead firewood through limited access and use agreements.
Surroinding this hunting/gatiriilg Zone would be an area of rotational tree cultti ng and 
Understorv browsing. In turn, this zone of permanent secondary forest would be bordered 
hy a circumference of intercroppcd agroforestry. Finall),, the outermost areas would 
support cleared field and fallow agriciIttre withliivin fences as well as homes and roads. 
This idealized landscape has maV advalt1ages such as minimizing encounters of' pest 
species with crops (see below), and increasing fire and species piotectioii. 

In this ecotopian diagram, te relative weight of biodiversity changes from die core 
to tile ou terniost margins. In the core, native floral and faunal diversity has highest priority.
Toward tile outer margins, exotics, managed forest species and cultivated crop varieties 
become more common. Species richness (the number of species in an area) might remain 
the same. BIit, the "specialty" species that require intact old-growth forest will find refuge
within the core. 

In general, three forms of conflict resolution will help maintain biodiversity:
(1) Zoning a gradient of land Uses from fully protected to multi-use to agriculture;
(2) "Culture brokering" by anthropologists, (3) Writing limited access and resource use 
agreerrients in the multi-use zones. Acccss and resource use agreements can be modelled 
on the exceptional IUCN work in Mali. In the inner Niger delta, IJCN brought together 
grazers, fishers and land owners that all utilized nesting trees of the few remaining
waterhird breeding colonies. 13y facilitating coniunication and helping work out 
difficulties with the national administration, agreenients protecting both tile birds and 
national resource use and access have been written (see V.2). All three conflict resolution 
techniques increase the protected habitat without isolatiqg acreage from reasonable 
nultiple use. 

3. Conclusion 

Th , aniials, plants and tile people require tie l1inking of a constellation of habitat
islands and the buffering of each island core. Buffering can be accomplished by land use 
planning and/or conflict resolution. Conflict resolution may include education on the 
importance of niaintaining biodiversity of specific plants and aninals. The linkages and the 
buffering are the most crucial elements when combining conservation planning with long
term, sustainable economic development. 
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At this time, 

0 most of the classified forests and many of the national parks have no 
guidelines nor funding that integrates the protected area with the 
immediately surrounding villages, the region or international biotic 
comuInities. 

o 	 mLCh more attention needs to be paid to the purpose of the protected 
area (its biodiversity components), its distance to other habitat islands,
the biological linkages (especially riparian corridors) to other habitat 
islands, and the "hostility" of the landscape matrix in which each 
habitat island sits. In order for large mammial, marine turtle, and 
intra-African and Eurasia, bird migrant species to receive adequate
protection, this "extensive" approach is crucial. 

0 	 operation and maintenance funds are nowhere near adequate within 
the national parks. An c -rlv warning system and emergency funding
plan will be necessary dL,: iig the (Irought period in order to maintain 
w,erholes and biomass production to support biodiversity in 
protection areas. 

B. 	 Animal Resources and Biodiversity 

Maintaining rats and English sparrows in cities is not a goal of biodiversity. The 
goal is not larer populations of common species. Controlling locusts with organo-chloride
insecticides that harm non-target spccies is contrary to the goals of biodiversity. The goal
of biodiversity is to reduce pest damage without Jestroving o;- damaging the food web. 
Poaching the vulnerable Nile crocodile for its skin is definitely contrary to the goals of 
biodiversitv. 1siodiversity has, as a major goal, the preservation of genetic diversity which 
includes the species that carry the genetic diversity from generation to generation. But,
crocodile farim s may he an important management tool to help augment the population, 
even though harvesting skins will occur. 

Animal hiodiversity is inseparable from the ethics and education of the people,
economic developnme:t, foreign assisance and international goals. This section will briefly
touch ol four themes that emerged during the NRMS team surveys: (1) rare, endangered
and threatened species; (2) the interplay between agricultural development, disease, pest 
species and hiodiversitv: (3) the complex consumptive uw:e of animal meat, parts, and 
pro0ducts; (4) the importance of specific nninmals to the tourist economy. 

1. 	 Rareliidamiered a1d Threatened Animnal Species 

The rarity of animal species can be judged on a wor!dwide basis, a national basis or 
on a village basis. On the worldwide scale, the species is basically listed by the IUCN or 
the U.S. Fish and Wildlife Department according to its best knowledge of rarity. On the 
national scale, it is up to the Ministries and, usually, the President of the nation to declare 
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a species valuable and protected. On the village level, local authorities have a great
influence on maintaining a population or letting it decline. The NRMS team (lid not have 
enough time to fit the local site-specific populations remaining in the three countries into 
the larger picture for the species in Africa. 

The major animal species of international concern in Mali, Senegal and Gambia are 
listed in Section III. In Gambia, all wildlife (except for a few "vermin" spe'cies like the 
Gambian rat and warthog) are protected. In Senczgl, a long list of protected or partially
protected birds and mammals has been authorized. In Mali, a national list was not 
available to the consultant. The paper protection should ,ot imply effectiveness of 
protection. While in Mali, the government authorized tle killing of one of the last two
giraffes in the "Giraffe Reserve." This ei~fectively pIushed the giraffe in Mali to extinction.
Further discussion of poaching occurs under "Consumptive Uses." 

The IUCN has emphasized that the Saharan, Sahelian and Sudanian regions of these 
nations are of particular concern because of the extremely accelerated loss of large
m1lammll1als, especially IIgul ates and diurnal primates. For example, there are no remaining
elephants in Gambia; a small herd of about 50 in SeneLgal and a herd of about 100 in Ma'i. 
The chimpanzee has a similar status in all three nations. In Gambia and Senegal, the 
status (;f marine turtles and tle estuarine, liniphacked dolphin (the Sousu) are completely 
unknown. 

Niokolo Koba National Park contained the greatest number of listed species in the 
countries visited (three endangered species; one threatened species; four vulnerable 
species). In addition, it contains over a dozen specially protected mammal species in
Senegal (e.g., hippo, aardvark, Cape clawless otter). Surveys of some of the endangered 
species (e.g., the dwarf crocodile) have not been funded. Niokolo Koba tried 'o reintroduce the extinct giraffe but the population died of trypanosomes. The park has also 
tried to obtain funding to maintain the wild hunting (log whose population has 
precipitiously declined. 

Niokolo Koba also has the most intensive commercial poaching, illegal subsistence 
i:unting, difficult terrain, understaffed number of guards and techniciims for a park of this 
size. Its major difficulties revolve around buffer zone management and conflict resolution 
with surrounding villages. Despite its status as a Man and the Biosphere Reserve, Niokolo 
Koba has had no help in park planning from the international community in recent years.
The park illustrates just a few of the needs for protected areas with endangered animals. 

The heart of biodiversity planning are the genetic resources of living creatures. To 
further this goal, tle following actions and interventions are recominiended: 

a. A site-specific analysis of the top priority rare and endangered aninials in 
West Africa. This analysis can be coordinated with the protected area program. This site
specific location of aninials of concern are needed by park managers, the ministries 
involved, and the donors looking for the most crucial projects. In particular, marine turtle, 
manatee, cheetah, giant eland, the Sousu, giraffe, and chimpazee site-specific needs have 
not been addressed. 
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b. The funding of conflict resolution initiatives along the boundaries of national 
parks in order to increase protection of endangered species. Tile conflict rCsolutio:I should 
include integration of local hu man populations into the guardianship as well as the 
economy of the national parks. The IUCN work in the inner Niger delta provides an 
excellent model. Suggested intcrventions have included limited access agreements; 
crocodile farms to increase tourist CIICOLIlters.nd local incone; crafts centers for tourist 
items; village bushmeat hunting Permits; employment in park maintenance, fire control, 
anti-poaching committees, etc. 

C. Establishment of an international "Maintenance Revolving Fu nd" for the 
national parks of West Africa. At the monient, there are no long-term maintenance funds. 
The international cornuiIIity has essentially helped set up the various parks and then 
forgotten them. 

d. Funding for tile reintroduction of lost species in areas that are troly protected 
(e.g., Djoudj National Park). Senegal has been attempting reintroduction by itself and 
deserves credit and assistance in its attempts to locate genetically diverse breeding stock. 
The difficulties of reintroductions have been greatly underestimated. For example, after 
eleven years the introduced chimp population in the Gan bia River Reserve is still not self
-su fficient. Reintroductions of species increase toIrrist interest and financial solvency of 
national parks. 

e. Establishment of an "Natural Areas Emergency Fund" that can q(iick lV 
employ finances in crisis situations. For instance, the dirought led to the loss of both hippos 
and sitatungas at Basse Casamance National Park when the water supply dried Ip. 

2. Biodiversity and Pest Species 

The biodiversity of' West Africa has not been harmed by one dramatic event but by 
small incremental actions that chipped away at the ecosystem. Pest control -- for 
agricultural crops or disease or ciItural beliefs (e.g., n1 snakes) -- has slowly eaten away at 
Some species pOplulatiens. In addition, some control measures have not been targeted at 
the pest species. They were so generalized that many non-target species have been 
harmed. This section introduces "Pest" management from the point of view of biodiversity. 

Pest Management: Waterbirds 

The waterbirds considered pests by many farniers and their crops of preference are 
listed in Table Il.A. These birds are iot just pests. For instance, the garganey (a small 
duck) is a source of food a1d cash for the I3ozo in tile inier delta of the Niger, Mali. 
Markets as far as 3100 knil from place of capture sell l3ozo garganey. The I3ozo have all 
interest in maintaining garga.0nev pO)ilaLioris as well as exploit int them. Other 'Pest birds", 
like the knob-billed goose, can lie p or hrurt, or lielp and hurt a crop silmtiltaneouisly. The 
knob-billed goose lielps rice at certain stages by e.tirilg youig leaves ("pruninr") which, in 



19 

Table II.A 

Waterbird "Pest" Species and Their Favored Foods 

Ruff lodged rice with invertebrates
Black-tailed Godwit 	 cultivated rice> wild rice, tubers, other 

seeds 

Fulvous Tree Duck 	 Cultivated rice > Wild grass > wild rice
 
water lily
White-faced Tree Duck Tubers > rice> water lily > wild grass
Garganey 
 Wild grass and water lily> all 	other seeds 

Egyptian Goose
 
Spur-winged Goose Standing rice in Senegal
Knob-billed Goose 
 Prunes young rice. Causes mire and sprout 

death. 

G!ossy Ibis Immature rice 

Terrestrial Granivore Birds Considered Pest Species by Farmers 

Village Weaver (Ploceus cuculatus)
Long-tailed Parakeets (Psittacula krameri)
Black-faced Dioch (Quelea quclea)
Red-headed Dioch (Quelea erythrops)
Yellow-crowned Bishop (Euplectes afer)
Black-headed Weaver (Ploceus capitalis)
Buffalo Weaver (Bulbalornis albirostris)
Blue-eared Glossy Starling {Lamprocolius chalybaeus) 
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turn, produces a larger rice head. The same species can hurt the rice by paddling and 
stirring up the paddy water which asphyxiates young shoots. 

The waterbird "pest problem" is tL ally just another instance where the balance 
between species populations and cultivated crops, at times, favors the birds. West Africa 
receives a mixed message from Western doniors: some calling birds an obstacle to food 
predction; others claiming that rice production Will lead to the impoverishment or 
extinction of threatened birdlife. It is a classic problem for wildlife management. The 
information, research and educa'ion aspects require a species secific approach with 
emphasis on all aspects of the bird's life cycle (e.g., resting sites, breeding sites, yearly molt 
and migration as well as (lestruct 've habits). 

For instance, waterbird sp.Cies that influence rice cultivation have been given much 
attenti( , especially by Bernard lreca of ORSTOM (see bibliography). Most damage 
occurs when t07. :'ields have not been weil managed or when both humans and birds come 
under great stress. A few examples illustrate how l)est damage and crop management 
influence each other: 

1. In unweeded rice fields, the wild grasses attract waterbirds who may crush 
rice seedlings or damage stems even when they do not eat the rice; 

2. In some rice fields poor levelling causes ponding. In other fields, drainage 
(at the time of harvest) is poor or impossible. The !.tanding water attracts ducks and 
godwits who would otherwise avoid the fields; 

3. In fields planted late or planted counter-seasonally, the ripening or harvest 
of the rice coincides with the return of Eurasian winter migrants or African birds returning 
from breeding. This situation will become worse with Diama and Manatalli dams on the 
Senegal river, Lake Guiers and Selingue Darn (Niger River) which encourage counter
seasonal rice planting iirrigation; and 

4. In drought years, there are fewer and smaller natural ponds. Wild grass 
growth and seed crops diminish. ILu ians harvest water lilies for their own use in direct 
coilpetition with ducks like the garganey. The waterbirds overcome their fear of scarecrows 
and liiinters because they are starving. They consunie grain at the same time that yields 
-ire lowest. This situation may be particularly intense if Igood year (which produces 300 
to 400% increases in fhe vaterbird population) is followed by a severe drought ycar. 

The excellent work by Treca has already contributed to a partial Success in 
nminiaining rice prodLict;on and \vaterbird populations. Extension services and farmer 
initiative have combined a variety of successful interventions: farmers drain fields as Soon 
as piossiblc: farniers iniii e leve llii, farmers Plant the appropriateand drainage canals; 
rice variety which Sl)nts Or la.tLires be'()re the waterbirds return; farmers overseed in 
arem wher, ClUcks al)pc)C"rr at tihe tiie of sewing; and farmers arrange a series of"frightening 
arnd startllln" actions at the right times. These stIccessfu lactions may be one reason that 
recent losses (in the l970s and 1N80s) have not been as severe as losses reported for the 
195)s. Many of these methods capitalize on traditional techniques for native rice varieties 
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and other crops. Treca gives an excellent review of waterbird and rice crop relations andmethods to control grain predation in drought years when crop losses count the most. 

Another successful intervention has been Djoudj National Park which attracts andholds many of tile "pest" African ducks who prefer the park to the dangers of croppredation and hunters. Roux (1974) felt that the Djoudj reduced rice crop damages. Thisbenefit of a national park -- an artificially controlled wetland -- is similar to tile waterfowl preserves throughout North America which have been planted to attract ducks fromfarmer's fields. Treca also observed that pest management becomes more difficult whentile extent of wetlands (natural floodlands) is reduced. When planning for habitat diversity,the importance of natural floodplains as a deterrent to cropland predation should not be 
forgotten. 

The importance of waterbird rice predation has, in general, been exaggerated(Treca, 1985). This has occurred, in part, because !ocal losses andcan be as high as 50%these local losses are inaccurately said to be examples of natural losses. There appears tobe no need to use pesticides that maty effect non-target species in either Senegal or Mali.Nevertheless, more work needs to be continued on a species-specific basis, especially ascounter - seasonal rice growing increases and natural wetlands decrease. Locating andgazetting more waterfowl management areas has become a priority for both rice producersand biodiversity maintenance. For ,xamplc, the recent decline of the black-tailed godwit
l)Oplulation may be the resu;t of both drought aid lack of floodplain refuges. 

Pest Managenent: The Terrestrial Granivorous Birds 

There is prolific literature on the bird granivores that consume rice, millet, sorghum
and maize (Ward, 1981). The most annoying in West Africa are listed in Table II.A. 
 TheNRMS team discussed the use of long-awn millet in Lamin, Gambia and visited the exporthouses for granivore birds such as the long-tailed parakeet which are captured for theinternational pet market. This report cannot summarize the extensive, somewhat
unsuccessful work, with terrestrial granivore birds. The following points pestabout 

management and biodiversity bear repeating:
 

Eist, any technique that affects the target species exclusively will help both thefarmer as well as local biodiversity. Non-targeted pesticides tend to kill other species thathelp increase production. Destructive techniques such as burning or dynamiting nestingtrees have huge harmful side-effects on biodiversity including helpful insectivorous birds.
These interventions should not be supported by donors. 

Second, so-Me pest management interventions can benefit both the farmer andbiodiversity by focussing solely on the pest species. In Senegal, tile trapping of theSenegalese long-tailed )arakeet is, perhaps, a harsh but nevertheless sonmewhat successfulintervention. Farmers capture the parakeets and sell them to merchants for theinternational pet bird market. The farmer saves part of his crop and earn:s a financialreward for focussing on the species. The long-tailed parakeet popuIation:.; have not been 
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threatened by the present scale of trapping. This kind of intervention can be improved 
upon by extension education that re-enforces the benefits of letting other birds escape. 

Third, intcrventions that discourage pest birds biologically are preferable to 
destructive techniques. Some varieties of corn or millet have special anti-bird genetic 
structures (such as awns that poke the eyes of probing birds). These cultivars do not harm 
tile overall biodiversity of a region. However, they do require extra labor during harvesting 
and shucking which makes them less attractive to farmers. 

Pest Management: Large and Medium-sized Manmials 

The great loss of large carnivores in West Africa can be traced to livestock and 
improved weapons. As little as fifty years ago, carnivores had sanctuary in thickets and 
groves of forest within the Sahel, keeping the livestock out. Before rifles, the herds could 
not enter the thickets and forest, trample seedlings and soil and browse understory. The 
issuance of rifles to herders killed off most of the Sahel's large carnivores (with the 
exception of Urban adapted hyenas). The penetration of livestock into thickets has resLlted 
in tile loss of forest and drought-failback foods. The trampling and soil compaction has 
reduced groundwater infiltration rates. It is ironic that these large carnivores were tile first 
antidesertification land stewards. This vignette illustrates the chain of events that leaus to 
the reduction of Sahelian biodiversity. 

As in the United States, large carnivores seem to create large emotions. In West 
Africa, the occasional kill by spottc,.! hyenna, lion, leopard and wild hunting dogs makes 
news. But, in terms of econorn;. loss, the vegetarian mammals (baboons, warthogs, 
hippopotamii, elephant, patas rrii ~ly, and green vervets) are much more significant. These 
species have prospered because hvy are well-adapted to culturally modified landscapes. 
They greatly benefit from increascC! farm production. At present they have few or no 
predators (lion, leopard) and many are taboo food (monkeys. warthog) to the predominantly 
Muslimn population1. 

In the groundnut areas of Gambia, ie warthog is the primary pest followed by 
monkeys. Birds are minor pests. At times, livestock trespassing hurts crop production. In 
the maize fields of Gambia anrld Senegal, patas, baboon and warthog are year-round pests. 
The vervets appear in the rainy season. In rice fields, birds caused more damage than 
liivading monkeys. Hippos and warthogs are important rice pests in select locations. Other 
animals perhaps unexpected, include jackal and civet with a strong aste for grou ndnuts; and 
civets with Ia stroig taste for maize. Pot cii pinc and small antelopes damage crops in tile 
few areas where they still exist. 

The :' MS team could finld no suMimarv material on large manimal control methods 
except the Us,klI) Gambia River Suirvey ( 1985). Control methods vary in West Africa from 
hunting, poisoning with strycline (hyeims in Gambia), conmuniity drives, aniid scarecrow 
tactics. Huinting with rifles has become a serious political prohlenl in West Africa and 
firearms control can cause tenrise community relationis. In areas with poaching and 
traditional Iushmeat liunriting, the use of rifles can lead to imprisonlent. In Senegal, 
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sanctioned hunts require a signed document from the President and regulation by the Water
and Forest Ministry. In the Gambia, shotgun shells are distributed by the Crop Protection 
Service or the Police Field Force can be authorized to join wajrthog hunts. The Gambia 
also has hunter associations who go to areas that seek help. 

Hunting is selective and targeted. If the political situation allows, it is a good form
of "vermin" control. When the manani.l is rare or endangered (leopard, hippo, lion, wild
dog), hunting can send a species to local extinction. The IUCN has submitted a proposal
for funding in the Gao region of the inner Niger delta. The last remaining herd of
elephants in Mali now raids farms and some conflict resolution is required. Similarly,
picket fences or a combination of fences plus moats have been used effectively to exclude 
hippos from rice fields. The U.S. Ambassador to the Gambia is, at present, funding the
restoration work of fencing around rice fields adjacent to the Gambia River National Park.
Even though only 50 hippos may remain in the Gambia, shooting "pest hippos" is permitted. 

No-hunting methods can be effective. Most are labor intensive such as constant
(day/night) vigils. The hunter associations in the Gambia are,at present, experimenting with
rotating methods (rattles, dogs, shooting blanks, yelling). Solar powered electric fences have
been tried by the *Veterinary Services in the Gambia but results are not known. 

In general, no systematic evaluation of the actual damages caused by large
mammals nor any assessment of modern techniques for large mammal 
exclusion or control have been made. 

This research could produce new, non-harnful techniques that would greatly aid the
maintenance of large mammal populations and increase crop production. The large
mammals have suffeind most in the last twenty years and are rapidly being lost as part of 
West Africa's former diverse fauna. 

Pest Management: Small Mamnals 

Throughout West Africa, rodents attack grain and vegetable crops, plantations of 
tree seedlings, steal from granaries and households; they damage irrigation earthworks by
borrowing, chew plastic irrigation pipes, compete with domestic livestock for grasses. There
is no desire to keep various rodents (Table II.B) as part of the ecosystem. USAID has
spend over $40 million on pest management (focussed on rodents) but the results have not 
been termed successful. 

The biodiversity goals are similar to that of control programs for other pests: single
out the species that causes damage Without causing secondary, harmful impact to other 
species. There have been no studies from this point of view. Biological control measures(employing sterilants, parasites, predators, introduction of deleterious genes) have either not
been investigated for individual species (:r have proven ineffective. In East Africa, the cane 
rat is partially controlled by protecting pythons. This appears to be difficult in West Africa
where pythons are unjustly feared and poached for cash. Similarly, in Niger, the cane rat
is an important source of protein for humans. In Ghana, over 220,000 kg of cane rat
(known as "grasscutter") meat sold at twice the price of beef. However, in Mali, Senegal 
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Table II.B 

RODENT SPECIES CONSIDERED AGROFORESTRY PESTS 

African Soft-furred Rats (Mastomys erythroleucus) 

Kusu rat or Unstriped Grass Mouse (Arvicanthus abyssinicus) 

Small Naked-soled Gerbils (Taterillus pygarus) 

Cane rat or the "grasscutter" (Thryononys swinderianus) 

House mouse (Mus musculus) 

Black Rat, House Rat (Rattus rattus) 

or the Gambia, there is no known education or extension program to encourage the eating
of cane rats. The NRMS team .served that the Most successful initiatives included well
-built grain storage areas with i. '.-made rat and mouse traps. These storage areas also 
allowed cooperatives to keep their grains until the market price improved. They had both 
more grain and received more money for it. 

Rodent problems are erratic; they come in bursts Of population growth and then 
subside (e.g., the Kusu rat boom and bust in Senegal in the 1970s). A fruitful research 
pursuit would be an "early warning system" such as presently exists for locusts. An early 
warning system could be combined with a village level control program (drive-hunts). 

Pest Management: Invertebrates (Insects, Snails, etc.) 

The use of pesticides to fight human diseases is widespread in West Africa. 
Onchoceriasis, malaria, and schistorTliasis all can be reduce d by applications of chemical 
and biologicl controls. In addition, the control of locusts and quelea (diochs) uses strong
chemical pesricides applied to rice or other grains. l3io6iversity can be affected in two 
ways: (I) the chemical or bacterial control affects non-tirge t populations; (2) an area, freed 
from the disease organisnl, becomes settled by people an! tLIe natural habitat destroyed. 

For example, WI-H has been condLucting extensive wyork on chem-iical and bacterial 
pesticides used to control Sinuilum flies (the carrier of onchoccriasis) and, recently, a 
vaccine to prevent the diseas,. has been announced. The combination of bacterial pesticide
and vaccine has reduced disease spread and increased )rotection of fish species. It has also 
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opened large forested tracts of land in southern Mali in which some of the best remaining
riparian forests of the Sudanian and Congolian/Sudanian transition zone occur. The 
consequences to these tropical forest need attention if biodiversity requirements of Section 
118/119 are to be met. 

The subject of' pesticides and insects and molluisks was too large for detailed
investigation h,,vthe NRMS team. But, it should be included in the mission biodiversity 
reports. 

3. Biodiversity and Conisumpt ive Uses 

The maintenance of animal biodiversity must take subsistence hunting for food into 
account, especially as a drought-fallhack food source or as part of traditional hunting
cultures like the Basari of Senegal. It Mu.t consider the commercial hunters who, legally
and illegally, hunt for the cash value of meat, hides, ivory and other animal parts. It must
consider sport and trophy hunters who come from other countries, importing hard cash, for
the privilege of experiencing the pleasures and challenge of hunting as well as the souvenirs 
(photos, heads, etc.) that can be exported home. 

In West Africa, about twenty-five to forty animal species are bushmeat. The choice
of bushmeat species varies with (1)cultural group; (2) the enforcement of ,..ate hunting
regulations; (3) the populations of bushmeat species living within about 10 km of the
hunter's village; and (4) access to advanced firearms. In Senegal and Mali, the restrictions 
on hunting are so severe (and erratically enforced) that hunters do not like to discuss
bushmeat. In the Gambia, little large game remains and small game (francolins, guinea
fowl, fish) can be hunted without harsh penalties. In the present context, subsistence
hunting is equivalent to poaching for almost all mammal and bird species. 

During the last twenty years, the rapid loss of large mammals has left ag:p between
traditional rules of hunting-., state enforcement of new rules, and resource management
skills. The result has been devastating to game ppulations and forest regeneration,
especially to large seeded legumes which depended on the game animals for seed dispersal
and growth stimulation. There have been no attempts to start game ranching even though
wild ungulates are more effective users of savanna food niches and produce a greater
biomass of meat per hectare than cows. 

The "top down" enforcement of hunting regulations has met only partial success
sometimes none at all. From the biodiversity viewpoint, the countries visited are caught 

and
in 

a maelstrom of habitat destruction in which the depletion of game species has resulted in
less seed dispersal, increased habitat loss, and lowered carrying capacity of the land. 

4. Biodiversitv and No-Consurniptive Uses 

Non-consumptive uses include photography, birdwatching or general tourism. InEast Africa, non-consumptive uses have become a major part of the national economies.
Senegal, Mali and the Gambia have not been able to promote non-consumptive uses as well 
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as East Africa because the wildlife lives in a more forested environment, herds of animals 
no longer exist, and government budgets, tourist ministries and agencies have not been as 
deeply committed to wildlife preservation. In addition, the French colonial past promoted 
attitudes less conducive to wildlife conservation. Nevertheless, before the drought, major
bird groups visited Senegal and wildlife tourism remains a part of the Senegalese and 
Gambian tourist package. 

The NRMS team did not have enough information to determine costs, income and 
multiplier effects for wildlife tourism in the three countries. The exercise might help 
donors understand what would be re(luired to fruitfully combine economic development and 
biodiversity maintenance. The economics of wildlife tourism are, in theory, excellent. 
Nothing is exported and private tour companies (1o most of the advertising. 

C. Biodiversity and Plant Resources 

Drought, tile congestion of people forced south by the drought, and increased 
population growth have exacerbated tile exploitation of plants to ain intensity never before 
felt in the Sahelian and Sudanian zones. Many plant species have plummeting populations 
that are so fragmented that pollination has become difficult or impossible. In addition, the 
drought has forced an increased reliance )n pants, especially ,s forage for goats that have 
replaced ctttle. In certain areas, reduced vegetative cover and watcr has led to massive 
die-offs of soil ni icrO)es aI fungi. The soil has hecome almost sterile of living matter -
the truest criteri-i for desertification. Tlhe re.d LcIion an( even extinctiM of plant species 
and soil microbes is a major concern of biodiversitv. 

The biodiversitv of plant resources has different focuses invarious environments of 
West Africa -- the protected, the rural, the peri-u rlan, and the urban areas all have 
different needs. The NRMS team only lbrusiied the surface of these )roblems. Four major 
themes concerning plant resources emerged: (1) status of knowledge of the flora and soil 
"inoculIunL;" (2) rare, endangered, threatened and endemic plants; (3) cultivars, seed 
conservation and innocu lurin production: 1ad (4) the mix of species within tile framework 
of urban, per-urban, ruiral and forested environments. 

1. Status of Knovledge of the Flora 

The Sahelian and Sudanian zones of Africa support impoverished flora. 'here are 
about 2,750 species in the Suda inian zone and 1200 in the Sahelian. However, about one
third of the Sudan iaii species exit only in this zone. There are rio eIide mic famii ilies but 
endemic genera include hutvrospernim, Il laenIatOstonl)his and lseuclocedrela (all 
monotypic). Int ct SudLnIi;.l 0r SaheI lian wood1rld, bIrushla.nd, or grassland is nearly 
impossible to find because Of I11111 infl Ire rices. yei tile national parks encourage burning 
to either reduce tile possibilities of major fire or p~rovide tourists with better vi ewing. A 
review of the flora is necessary to pi n-point tile best locations to preserve rarer species or 
Co01iim iunities. 

http:bIrushla.nd
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2. Rare and Endemic Plants 

Local extinctions are well-known in the last sixteen years. In the three countriesvisited, no species of plant has been singled out as endangered. But, the NRMS teamfound no conference of botanists and plant ecologists which addressed this question in tileSudanian, Sahelian and G uineo-Congolian transition. There is an obvious need forbotanical surveys to identify extinction rates of various plant species. 

3. Cultivars, Useful Plants and Seed Conservation 

Biodiversity focuses on the need to preserve gcrmplasm of plants that might be ofUse to human beings, especially as food and medicine. The benefits of germplasmconservation have been widely [)l licized. The N!RMS team did not visit or review thegermplasm projects to IRAT. ICRISAT is equal ly involved, especially with pigeon peas,
soroh um,millet and finger millets in Mali. The regional microbiological resources center
(MIRCEN) in BLamhey, Seneg al produlces Microbial in nocuLIIuin (rhizobial bacteria,
mycorrhizal fungi) for agricultuIIre ard environmental 
 restoration. Other organizationsinvolved include UNESCO, ISRA, ORSTOM, theUNEP. USDA, Foundation forMicrobiology (New York), Agriculture Canada, NIFTAL project (Hawaii). Despite thk list,
MIRCEN has much room for expansion to meet the reforestation and agricultural needs
 
of tle Sahel ian cou ntries.
 

The team observed the ahsence of a geriplasm bank and a central botanicalresearch West In " Nationalcenter in Africa. 983, the Research Council suggested
establishing these organizations. Since 1983, tile need, anything,if to conserve anddocunent seed as Veil as supply seed to agricul ture and forestry needs has increased. Thegermplasm bank should, of couise, work closely with N/I.RCEN. The NRC alsorecommended that the Sahel Institute coordinate the collection and dissemination ofinformation concerning species trials and the perfection of varieties suited to West Africa.For trees, the ideal is an attractive, high-yielding, drought-resistant, multipurpose i)lant. The

villages visited were all enthusiastic about fruit 
trees that fit this ideal. 

4. Agroforestry andBiodiversitv 

Many protected areas including national parks, classified forests, and faunal reservesneed restoration with plants tiat have either died in tile drought or were over-exploited.Boucle de Baoule, the Djoudj and Sine Saloun NPs all had clear needs (see Section V)including funding for native plant iiurseries. All tile classified forests needed assistance. 

In rural areas, tile enthiusiasm for new and more plant species has eein emlphlsizedin the introduction. Everywhere tile team travelled, there was a desire to learn more alout new species and methods for obtaining plants that had disappeared fron the drought orover-exploitation. Short-se'tson variety rice spread quickly and enthusiastically along theGambia River. The desire for nurseries and communal gardens with scarce or special 
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perennials (henna, medicinal eucalyptus, hibiscus) was widespread. This task occupied all 
the time of a CIDA volunteer in Senegal. 

In rural areas, villagers still resist planting local native shrubs for firewood or browse 
reserves. There is a fascination with donor-supported exotics, despite full understanding 
that the native might grow better, be more fire resistant or have multi-purposes. In one 
case, the gardener simply said: "Nature gives those to us." But, the time seems right for 
donors and agencies like Eaux et Forets to include a wider species mix of multi-purpose 
shrubs and trees, especially those that can add to soil restoration as well as serve as living 
fences, forage, windbreaks aI.nd food. 

Just the addition of Sahelian and Suda lia1 zone native plants to the nurseries 
could do more for biodiversity than any other single intervention. 

The Abuko Nature Reserve on the outside of BanjulI (Gambia) was the only peri
urban forest visited by NRMS. It is an excellent bkodiversity reserve under extreme 
pressure from local grazing and urban sprawl. The Park Ilead wishes to create a "buffer 
zone" of fruit orchards surrounding the reserve in order to relieve the pressure. This kind 
of peri-urban agroforestry seems highly promising and deserves funding. The NRMS team 
did not encounter any biodiversity projects wn ich atte nipted to increase species richness of 
natives in gardens, parks or urban woodlots. Botanical gardens within the urban setting 
would be an educational as wc.' as environmental asset to the major West African cities. 
They can be tied to sewage plants in order to recycle treated effluent. 

Large scale anti-desertification shelter belts remain a problem because of high costs 
and difficult long-term maintenance. Drought-resistant species for the Sahel/Saharan edge 
need to include shrubs and grasses, not just trees. Shruls and grasses may be able to hold 
soils better than starting with trees. More trial and germplasm selection is required in 
cooperation with MIIRCEN and the Sahel Institute. 

1). River Basins and Biodiversity 

All three major rivers in this part of West Africa, the Niger, the Gambia and the 
Senegal, cross international boundaries. In addition, the Sine Saloum a.ad the Basse 
Casaiance are important large drainages within Senegal. These are brackish, sluggish 
rivers that flow through a large network of tidal flats. 

1. The Senegal River 

The Senegal River has two dans -- the Manatalli and the Diama. In terms of 
modification of floodplain rivers (Welcome, 1978), the Senegal has changed from a slightly 
modified to an extensively modified condition. This present condition requires r.
assessments of various of fisheries biodiversity: (1)impacts of load changes, 

especially sedimenl, watershed 1nut rient contributions, fertilizers, and any pesticide residues; 
(2) increased control over fishing methods by the establishment of tighter rules of access 
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and catch size; (3) possible year-roI ,l aquaculture of fish (e.g., rice/fish culture); and (4)
development of a reservoir fisheries. 

It is usual for species composition to change (especially the loss of larger species)with extensively modified floodplain rivers but the NRMS team did not have time to reviewrecent information. Fish suited to lentic (lake-like) environments have replaced fishadapted to loticfluIctuating erWironri-ents. The river's flux used to trigger breedingconditions in some fish and, without tile flux, the populations have disappeared. Themitigation proposa', for an artificial estuary to increase stocks of species tha, requireestuarine freshwater/salinity gradients has not been acted upon by OMVS. This haF
probably lead to a permanent loss of f;.;h biodiversity as predicted to by OMVS. 

The Senegal River has man-made levees stretching up its southern banks to RichardToll. However, it still floods on the Nauritanian side. These levec-s have restricted theamount of floodplfain available for the fishery. The increase in the h0mnan populfation usingthe floodplain has also increased pressure fishon resources. Fislh that migrate laterally(onto the floodplain) have smialler breeding grounds and the;r po)ulations have decreased. 

Finally, there is a saltwater barrier dam on the Teway River, the tributary to Lac duGuiers. This barrier prevented sit water intrusion into the lake which has now becomepart of the Dakar wz'ter stlplV swstem. With the construction of Diama dam, it has oecomea watergate which will influence the flood level of the controlled flow in the main channel.The NRMS team did not have time to evaluate how expansion of agriculture along theedge of Lac du Guiers influenced species diveriity and populationis. A small, experimentalaquacuIltLre project exists at the dam ;n the southern end of the iake. A recentUSAID/Peace 'orps aquaCtlture project has been terminated along the river itself. 

Another drastic change has been th. change of flood level and flood pulse belowManatalli Dam. This change has harmed flood recessional agricullure and will continue toUo SO until irrigated agriculture can be developed, perhaps in to15 20 years. It hasreduced the floodplain grassland available for grazing. It will force cultivators into themarket economy to purchase fertilizers because the flood no longer ' upplies nutrients. Li.rnils fish populations dependent lateralon migration into floodplain pools for breeding.At least, in the near future, the livelihoocis of people practicing recessional agriculture andthe fish,-rL; dependent on ihe flood pulse will stiffer i, unison. In addition, the mainchannel fisheries will become intense and, as indicated, reluire greater regulation to
maintain size and stocks. 

Th. switch to counter-seasornal rice culture will increase the pest problems withwaterfowl (see 'Themes"). Up to now, the staggering of bird migrations and rice cultivationreduced losses. But, two season rice cultivation will bring migrants and rice growth intoclose contact. The Djoudj National Park and Mauritanian depressions both serve assanctuaries to waterfowl and, by attracting and holding the birds, reduce crop losses.Despite the cost-effectiveness of waterbird refug,'es. the repair of the dikes and watergatesat the Djoudj and the expansion of the park has not been given adequate attention. 
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The NRMS team did not have time to survey the state of floodplain and estuarine 
plant communities. Riparian forests have been reduced by expansion of agriculture, natural 
shrinking of the floodplain during the drought, firewood cutting, inundation behind the 
dams, and flood control levees. It should be noted that no riparian forest (e.g., gonakieforest) is now protected along the main channel of the Senegal river. These riparian 

communities have been sanctuary for nany savanna birds dI[ .ingtiIe drought period and 
support LII) M twice the number of species. Not enough attention has been paid to 
maintaining floodplain forest which are the richest habitats for biodiversity in the Sahelian 
zone. With the entrapment of some nutrients behind Manatalli Dam, these riparian forests 
become major contributors of detritus (e.g., dead leaves) which is utilized by many 
organisms in the food web. 

At the mouth of the river, the fate of river navigation, channelization and dredge 
spoils has not been determined. Marine birds in Langute de Barbaric National Park and 
birds using floodplains, mudflats, sandbars and riparian forest could suffer serious 
population losses, especially in the event of an oil spill. 

Finally, in the upper watershed, many unknowns exist. On the Faleme River, mining 
has been proposed within the Faleme Fauna Preserve. The consequences could be 
devastating to large mammals in tile area. In the Bafing tributary, a national park has been 
proposed. In the Ferlo, another Fauna Preserve exists but apparently without animals. No 
survey work nor biodiversity evaluation of these three projects could be located by the 
NRMS team. 

In summary, development of the Senegal river basin has had an adverse effect on 
the diversity of fish species. Increasing human populations along its shores have eliminated 
most large wildlife (e.g., the Matam elephanlt population disappeared in 1984). Tile fate 
of waterbirds depends on mitigation measures that have yet to be undertaken. These 
include the repair of waterworks at Djoudj Nat!onal Park and the protection of wetlands 
in Mauritania. The riparian forests of the main channel remain outside any protected 
conservation area. Further losses to bird and, perhaps other species will occur if the 
navigation channel is built. The protected areas of the upper watershed require 
conservation planning and administration if biodiversity is to be maintained. 

In general, the cumulative value of sustainable resources (nutrient supply to 
floodplain; naturally irrigated crops and grassland; estuarine fisheries, etc.) 
have been underestimated. Their loss may not be balanced by the ap)arently 
transitory benefits of capital-inten! ive activities (e.g., irrigated agriculture with 
fertilizers, pesticides, pest managenient, increased waterborne disease and 
local overgrazing). Long-term economic interests may still be better served 
by builaing on local strengths (recessional agriculture and floodplain fisheries 
and grazing) rather than supplanting them. This direction would also be 
more conipatible with biodiversity mainitenance and traditional social controls. 

On the north banks of the Senegal River, maintaining recessional agriculture and 
floodplain breeding grounds for fish is still possible by modifying water release schedules 
frorn Manatalli Dam. 
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2. The Niger River: Inner Delta 

The NRMS team spent tile least amount of time investigating biodiversity within thisbasin. Only the inner delta was visited and all comments pertain to the delta only. Thematerial has been extensively summarized by the IUCN timbrella project within tie inner 
delta (IUCN, 1987). 

The inner Niger delta has five major floodplain habitats (open water, Vetiveriapools, bourgu, Chloris transition zone, manioc and cultivated fields). In addition, twoadjacent habitats are controlled by goundwater levels - the toguere (palm, millet, fig,woodland) and the Acacia/Cenchrus dunes. The delta supports over 130 species of fish;350 species of birds; a depauperate mammal fauna. About 2 million migratory birds of 110 
species utilize the delta. Approximately 500,000 people depend on the delta for household
productivity, including 80,000 involved in fishing. 

The l.vel and pulse of the river has major economic effects because very slightincreases in tile river level inundate disproportionately grealter acres of grassland andfloodplain agriculture. The drought, one dam and the(the Sclingue) major diversionaqueduct (Canal du Salel) have modified this flood pulse and water level. The drought hasdrastically shrunk the floodplain grasslands and the river channels available to the WestAfrican manatee, the hippo, gazelles and antelopes. Since the beginning of the drought,
both loss of habitat and reversion of local people to bushmeat for food have precipated
drastic decreases in these populations. 

The restoration of large mammal biodiversity can only occur through thereintroduction of locally extinct species and the creation of a protected area. This was notconsidered feasible by IUCN given the drought and costs. Instead, the IUCN has workedtoward integrating various aspects of biodiversity maintenance into a more general programto improve tile use of natural resources within tile delta. Three of these projects (tileBouna project to protect waterbird nesting areas; Walia, an educational program; and aVillage Funds project that researches coordination of economic desires with natural resource needs) are described in detail in Section IV. The preservation of the Gaoelephant herd is under consideration. This is the last elephant herd in Mali and methodsof reconciliation between farmers and elephants will be needed to keep the herd from
 
extinction.
 

By Welcome's classification, the Niger has been extensively modified by an upstreamdam, diversions and irrigation works, alteration of floodplain timing and duration,
modification of the floodplain for agriculture, and intensified Use of floodplain native foodsand fisheries. The drought has caused many of the delta's problems, but others can betraced to river basin management. For example, the Selingue Dam (1982) has favoredupstream production over production in the inner delta. Water releases have favored theCanal du Sahel without any economic analysis of the most cost effective use of the dam's
vater supply. Similarily, release timing has not been set to maximize flood height, dluration

and area within the delta. This would increase fish production dramatically. 
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Economic and ecological damage occur when controlled releases from dams force 
humans and wildlife into the smaller areas of inundation and concentrate (vs. spread)
impacts of grazing, cultivation and fishing. Long-term land degradation; biodiversity losses;
intensified land use, over fishing, and access rights conflicts are all common. In other 
extensively modified river basins (e.g., the Colorado River) dam construction has been 
accompanied by setting release schedules by "type years" (critical low, low flow, normal,
high, critical high). In addition, minimum instream water rights have been established to 
assure tlat river reaches like the inner delta can support and maintain fisheries and bourgu
grasslands. These instream water rights usually help maintain wildlife populations even if 
this is not the primary objective. 

In summary, IUCN has proposed an examination of river basin management. Their 
proposal should be funded as a high priority. This is a clear example of biodiversity and 
economic concerns requiring sirmila natural resource man agement guidelines. The proposal
should focus on land use goals that cal be translated into the schedules and quantities of 
daily, seasonal and yearly water releases. The inner delta's instream flow should have a 
higher priority water right over upstream diversions. Flexible operating rules are required 
to meet emergencies and different type years. For instance, in all arid climates, there is a 
special set of rules for the year following a critically dry year in order to help speed 
recovery. Clear attention should be paid to the hydrological model employed, the 
correlation of LANDSAT and other photos with flood heights, land coverage, economic 
benefits, and water rights planning. 

The Gambia River 

The Gambia River is, at the moment, a slightly modified floodplain river. The flood 
is still largely unaltered in timing and duration. In the lower reaches, floodplain
depressions have been filled or regulated for cultivation. Many of the riparian forests have 
been cleared. Fish stocks are largely unaltered, though locally over-exploited. But, OMVG 
has proposed major waterworks construction for the river -- from one to five dams. 

.AUSAID sponsored study of the Gambia River Basin (1985) and an OMVG 
Technical Report (1987) recommended against the anti-salinity barrage (the Balingho dam)
because of adverse impacts on the lower freshwater and estuary fisheries. Again, both 
economics and biodiversity concerns led to similar conclusions. The study also warned 
against harnful side effects of Kekreti Dam, which is, in part, located within Niokolo Koba 
National Park. The dam permanently opens a protected area to dam workers and reservoir 
fishermen: it increases conflicts with the Basari people and harms the park's ability to 
maintain large, endangered mammals. 

The NRMS report cannot enter into details. But, maintenance of biodiversity 
(species richness, species kinds, and population size) will become extremely difficult with 
Balingho or Kekroti darns. The information of the Guinean dam proposals was not 
adequatC from the point of view of biodiversity. In general, Gambia River Basin 
development has the advantage of learning from past mistakes of other African River Basin 
projects. Some of these projects have restlted in lowered standards of living for the
population rather than improved quality of life. The evaluation process that is now 
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occurring should be continued. But, construction funding should not be rushed for any of 
the dams. 

Other proposals in the Gambia River Basin that would maintain biodiversity include(1) a one-mile buffer strip along the river channel to protect gallery forest and floodplain
communities where major areas of wildlife remain (see Gambia River National ParkIntervention in Section V); (2) the establishment of a national park to protect Gambia's 
mangroves; (3) an tipper watershed protection program (USAID); (4) a park plan and
corridor between Niokolo Koba and Faleme Fauna Reserve and Guinea. 
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III. COUNTRY SPECIFIC BIODIVERSITY 

A. Background 

This section is an incomplete review of biodiversity concerns in Mali, Senegal andthe Gambia. It should be read in conjunction with the general themes and the moredetailed interventions (Section IV). Complete country reviews will answer the questions
posed in Section V, a biodiversity questionnaire. 

Using the UNESCO classification of the Afro-tropical realm, these three countriescan be divided into six major biotic communities (Table III.A). In the north, the Saharan
desert which has closer affinities to Palearctic. Just south starts the Sahelain transition ofAcacia woodland and Acacia deciduous bshland. In the central and southern parts, tleSudanian undifferentiated woodlands can be found. In the southextreme is theGuinean,/Congolese transition which, in Senegal, is basically a mosaic of rainforest specieswith secondary woodlands. In addition, along the southern coast are the most northern ofthe West African mangrove forests. Smaller comnunities in the Gambia and Senegalinclude the coastal sand dune and marine beach biotic community, the "tanne" wetland
communities and the coastal islands. All three countries haveriparian zones (riverside
communities) of gallery forests. The Gambia and Senegal have saltflats that border thelower reaches of their rivers. These smaller communities are some of the richest in terms 
of biodiversity. 

This classification of biotic communities is, of course, idealized. It is an historicalreconstruction of what might have been. A more accurate portrayal of contemporary biotic
communities demonstrates why there is an urgent need for conservation of the remnantsremaining in a more natural state. The more accurate portrayal can be found in TableIII.B. This author could find no detailed survey of these various biotic communities within
Senegal, Mali or the Gambia which pinpointed areas that are still in a naturalmore 
condition. Some probable areas are listed in tile country-specific sections. 

B. Biodiversity in the Republic of Mali 

1. Background 

Mali includes lands from the 10th to 25th latitude -- from the transition zone of theGuinea/Congolese rainforest to the heart of tile Sahara. From the point of view ofbiodiversity, Mali contains one major region of endemism (i.e., center of species richnesswithin Africa). This is tile Sudanian Region ("III" in White's classification). The rest ofMali comprises two regional transition zones and mosaics of various regions. These are the 
Sahel (XVI) and the Sahara (XVII). 
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TABLE III.A
 

BIOTIC COMMUNITIES OF COUNTRIES VISITED
 

SENEGAL MALI THE GAMBIA 

Saharan 
Sahelian Sahelian Sahelian 
Sudanian Sudanian Sudanian 
Guinean/Congolese Guinea/Congolese Guinea/Congolese 

Transition Transition Transition 

Mangrove Mangrove 
Coastal marine Coastal marine 
Open Water Open Water Open Water 
Wetlands Wetlands Wetlands 
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TABLE III.B 

EXISTING PLANT COMMUNITIES IN WEST AFRICA 

1. Plaiitations and(artificial regeneration areas.This community is considered permanent tree and tree-like vegetation that has astructure, but not a species mix similar to natural stands. Species mix ranges widelyfrom gnielina, eucalyptus, fila .shew, cassias, acacias, teak, mesquite, lpil-1pil, kapok,
African mahogany, etc. 

2. Natural closed or dense forested areas.
Tree, tree-like, and shrub covered areas with a crown closure of more than 50%and trees more than inl !n height. Most of the plants are deciduous in the dryseason. These are the "foret, dense seche" and soic of the Congolian/Guineanmosaic. Fire, huiman use near populated areas for logs and firewood and charcoal andclearing for agricilure have dramatically altered these forests. Uncontrolled fires, setfor land clearing, appear to he the major Ilu man influenice. In Senegal and theGambia, the scarcity of Parinari excelesea and African mahogany con)ared to"natural" forests exemplifies the vast and rampant changes that have occurred

throughout the Sudan ian biotic coMnmunity. 

3. Open, less dense forest and wooded savanna.Dispersed trees and shrubs with crown cover less than 50%. There is an extensiveground cover of small shrubs, herbaceous aind grass vegetation. Vegetation is mostlydeciduous in the dry season. This conlu nity is usually a degraded form of denserforest that cannot recover from land clearing, fires and/or wood cutting. This is themost extensive area of Senegal and Mall Supporting grasses (Andropogon andPaspalumn). In some locations, the less, dense woodland includes palms (Borassus and
Raphia) used to make many homes. 

4. Gallery or Riparian Forest.

Crown closure is greater than 
 75% and is the best preserved and tallest of theoriginal forest types. This has resulted from the (I) steep and rocky slopes on whichthe gallery forest remains (the flats have been cleared) which have difficult access andare impossible to cultivate and (2) the high moisture content of the forest that has


kept it from burning.
 

5. Grasslandor savanna.

Herbaceous and grassy vegetation with scattered trees and shrubs. 
 The grasses areperennial. It is nearly impossible to separate out tile soil-controlled grasslands thatsuffer natural flies from the grasslands that have resulted from human influences(clearing, fires, grazing). This area is the most important for grazers and hasdeteriorated most from drought aid intensification of burning and grazing. 
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6. Mangroves. 
Mostly round the mLouth of tile Sine Salounl and Dioumbus rivers, Senegal 

nurtures tile northern most stands of napngrove in West Africa. Species vary. The 
massive die-off reported recently has not occurred and the parasite has not spread 
to new groves. Nevertheless, dieback, possibly the result of tile drought and/or over
harvesting of oysters (which can cause a local change in pI) is obvious and needs to 
be monitored closely. 

7. Agricultural Areas. 
Used annually, bi-annually or semi-permanently, these lands always have 

vegetation associated with tile cultivation/fallow cycle and are only occasionally 
surrounded by shrub/tree species (e.g. living fences). They may be part of a grazing
"system" in which the livestock move into the fields after harvesting. Without going 
into details, agricultur:nl laids differ if irrigated by rain, by human waterworks or 
;wamp inundation. 

S. Urban Areas. 
The vegetation of urban or semi-urban areas poses special interest to those 

concerned with biodiversitv. At the moment, the use of trees and other plants, 
especially ornaments, is limited. 

9. Water Bodies. 
The open bodies of water of most importance are the Niger, Senegal, Gambia, 

Sine Saloum rivers and the coastal estuaries. 

10. Wetlands. 
These are seasonally inundated areas with standing water. They range from areas 

like Lac Guier to the Djoudj. They are important for recessional agriculture, swamp 
rice, shore birds, fish breeding and various disease organisms. The most important 
in West Africa is the inner Niger delta of Mali. 

11. Barren flats ('tannes'). 
Areas of little or no vegetation with highly leached, strongly acid, saline and 

alkaline soils. They occur behind or within swamps. They are important nesting 
areas for sea turtles and certain pelagic birds (e.g., terns). They are extensive in the 
Sine Sa!Loum region. 

12. Bare lands and rock outcrops. 
It is important to distinguish the bare lands caused by the recent combination of 

human influence and drought (in the north of Senegal and Mali) and the bare lands 
such as the bowals (laterite flats) in the souith. The latter are unique habitats well 
represented in Niokolo Koba Park, while the bare sandy soils of the Sallel are not. 
Certain swifts, swallows, raptors as well as baboons and hyrax use bare rocks, rock 
outcrops and cliffs as a refuge and/or nesting area. 

Ul 
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The Saharan biotic region of Mali contains (a) regs, hamadas and wadis; (b) desert 
dunes with perennial vegetation; (c) desert dunes WvitlhOut perennial vegetation; and (d) 
absolute desert with erratic annual blooms ("ergs"). 

The Sahelian region contains (a) semidesert grassland and shrubland and (b) Sahel 
Acacia wooded grassland and deciduous bushland. 

The Sudanian biotic region contains (a) Sudanian woodland with Isoberlinia and 
Sudanian Undifferentiated Woodland (a heavily human influenced woodland). Some small 
intact relic!) of the dry evergreen forest (Sudanian dry forest) persist on the sandstone 
plateaus of Mali in a triangular area formed by Kita, Kayes and Kenieba. The evergreen 
relics are best represented on rocky areas free from fire and with access to subsurface 
water. They may have no protection. 

Most of the Sudanian region has been highly modified by cultivation and consists of 
vaiious stages of fallow land and "orchard savanna" in which the original forest has been 
btirned except for useful trees such as karite. 

In addition, two special wetland habitats occur: the oases of the Sahara and the 
edaphic grassland mosaics with semi-aquatic vegetation within the Sahel. The latter is 
essentially the Inner Niger Delta (see "River Basins" and IV.2). 

2. Biodiversity Concerns 

a. Protected and Unprotected Areas 

1) Protected Areas: Coverage 

Table III.C and Figure IIl.B summarizes national parks, animal and forest reserves 
in Mali. Note that no part of the Sahara has received attention for protection, even though 
certain ephemeral water bodies and gorges have importance for the maintenance of bird 
biodiversity. The two extinct species of antelope were both Sahelian/Saharan dwellers and 
the bald ibis has only been observed in the Sahara. In addition, the vulnerable addax is a 
saharan resident. 

Two "reserves" exist in the Sahelian zone: the Elephant Reserve which also borders 
the Niger and the Asongo-Menaka Reserve which is also known as the Giraffe Reserve. 
Neither have any set protection rules. 

The Sudanian Zone has eleven areas with some form of protection. The Boucle do 
Boaule National Park; the Fina Fauna Reserve with one of the last two populations of giant 
eland in Mali; the Bandinko Fauna Reserve and the Kingosombougu Fauna Preserve are 
all in Sudanian undifferentiated woodland just north and northwest of Banako. In the 
Moits Mandinga regions are the Kemebaule Forest Reserve, the Talikourou Forest 
Reserve, the Nafadju Forest reserve and the Bossofola Forest reserve. The last reserve has 
giant eland and buffalo. The Fay-Sousan region has two Sudanian-type forest reserves (the 
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TABLE III.C
 

TABLE OF PROTECTED AREAS IN MALI
 

HA X 10; Vege
TOTAL AREA ClassesBoucle dui Baoulc (NP) 3500 Sudanian 

Bafting (proposed NP) NA NA 

Reserves:
 
Asongo-Menaka (Giraffe) 
 1,750,0 Sahel
Badinko 1,930 Sudanian
Banifing Baoulc 130 Sudanian
Bossofola 120 Sudanian
Elephant 1,200,0 Sudanian/Delta
Faya 800 Sudanian
Fina 1360 Sudanian
Kenie Baoule 675 Sudanian
Nafadji 920 Sudanian
Sounan 430 Sudanian
Talikourou 376 Sudanian
Ba ft ing NA NA
Farimake 1,000,0 Delta 
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FIGURE I.M
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Faya and the Banifing-Bauole) and the Sounsan Reserve. The status of the Bafing NationalPark, near tile Manatalli Darn in tile Senegal River Basin, and the Farimake Reserve west
of the Niger floodplain, is unknown. 

2) Protected Areas: Effectiveness 

There are no field-based evaluation reports on the effectiveness of protection for thevarious protected areas of Mali. A recent IUCN general survey report called tile situationin Mali "particularly serious." Previous field work reported loss of forests within the BoucleNational Park resulting from Moors killing trees and subsequent encroachment ofgroundnut farners. Poaching seems rampant and most animals within the Park are shy - eliminating its value for tou rism. Villages have become established within the FinaReserve because no overall natural resource management plan or adniinistration exists. 

In general, the lack of funds, training, personnel and interest on the part of the Maligovernment has prevented effective protection. The hasdrought strained the nation'sresources, altered its priorities and reduced any concerns for wildlife and other aspects ofbiodiversity (see "Consumptive Uses," below). 

Itis recommended that a conference be held in Bamako of specialists most familiarwith the unique aspects of Mal ian hiodiversity and members of the Malian governmenlt.Priorities for protection shol d be set for a iiniited nurnber of' areas, and internationalfulnding should be provided for more effective targeted management. The Boucle ieBatiole complex, in particular, needs a compete overview plan to determine specieslocations, habitat islands, connectedness of populations, and multi-use buffer zones (see
"'hemes"). 

3) Conservation Needs Outside Protected Areas
 

The Inner NjerDelta. The 
 Inner Niger delta has no official protection. TheElephant Preserve and the proposed Faririake Reserve would include parts of the delta.Biut, recent studies by a \VWF/IUCN team revealed almost no large mammal wildlife. Areserve would essentially be set aside for a recovery project to restore wildlife. IUCN/WWF
have changed their funding strategies away form reserve establishment 
 and wildliferestoration and towards h,,)cal conflict resolution of natural resource management and
wildlife concerns. 

The main continuing threat to the delta's richness comes from upstream dars anddiversions that lower tile flood peak arnd change the timing of the flooodwave. This changein flood regime has multiple effects on the Malian economy, especially on grazing in thefloodplain. Cattle products are a major export conmodity, at one time responsible for 16%of all cash income to the nation. Flood managenent, the cattle and fish enterprises are 
inseparable. 

Overlapping, confusing and conflicting sets of rules and laws (e.g., founding lineageusufruct rights, Fulani rights established in the 1800s, French colonial rights and Malian 
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State rights) have led to over-use of various portions of the inner delta and these need to 
be reconciled. These conflicts have led to the degradation of the flooded woodland forests, 
abuse of the "bour ,u" plant association with lowered grazing capacity and the invasion of 
two less useful plants (Mimosa, aigra and Aeschyrnones). These conflicts have also confused 
fishing rights and led to over-use of fish resources without adequate management.. Until 
November 1987, there were no regulations of net mesh size. The Niger's waters are over
fished -- threatening the long-term sLIstainabilit,, of this resource. 

It is recommended that: 

0 	 A careful study of run-of- the-river hydrology be made with the goal of 
changing the management of storage and release timing (flood pulse) 
from Selirngue dam and diversions to the Canal du Sahel. In addition, 
minimal in-stream flows should he set for various hydrologic years (see 
"River Basins"). This can he fruitfully based on work in the 
Sacremento River Basin of C:lifornia (Warshall, 1984; IUCN,). 

o 	 The IUCN project of conflict resolution of natural resource "commons" 
within the inner delta he supported (see "Bouna Intervention"). 

o 	 WALIA be funded and continued in the Fifth Region (see "Walia 
Intervention") and expansion to other areas of Mali should be 
considered. 

o 	 The IUCN pilot project to restore the "bourgu" by improved local 
management of grazing and harvest be funded. 

o 	 Finally, it should be kept in mind that no strong recovery of aquatic 
species will be possible. until the rains return. What is crucial is the 
maintenance of "core i)Opulations" that can expand with the return of 
higher riverflow. 

Sahara. As mentioned above, no survey or proposed protection now exists in the 
Sahara zone (of Mali. In northern Mali, the Adrar des Iforhas range was reported to have 
barbary sheep, gazelle, topi and possibly or-x. The posibility of a protected area should 
be investigated. 

Intact Dry Evergreen Forests in Gorges. The areas with endemic birds (the 
enclosed vaileys with intact forest, and the northern fingers of the Guinean/Congolian 
rainforest neai the Ivory Coast/Guinea borders) have no protection. They are in need of 
better definition. Preserntly, the only protection is the difficulty of human access. 

Sandstone Plateau. Note that the center of endemism of "sahelian" fauna (the Kita, 
Kayes, triangle) has no reserves and the area that contains the northern most populations 
of chimpanzees have no protected areas. The proposed Bafining National Park may cover 
some of this area. 
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The Manatalli Darn Area. The Manatalli darn will flood 500 sq km of savannawoodland and riparian habit,.'.t. The losses were to be mitigated by a rescue operationwithin the reservoir area and the establishment of a natural park along its borders. Norescue operation appears operative and the protection afforded the proposed park isunknown. OMVS should be responsible for these mitigation measures. 

b. Biodiversity and Animal Resources 

There are about seventy mid-sized to large nmammals in Mali (i.e., excluding miceand bats). Using diurnal primates and ungulates, McKinnon notes that west Mali includesthe center of "Sahelian" species richness with 42 species. It is one of eight major centers
of ungulate/primate richness in all of Africa. 

Table H .I) lists ammaill.ls of concern in Mali. areThe oryx and Dorca's gazellealready extinct and could only be restored to Mali through reintroduction and full 
protection. Five Species are considered by !UCN or CITES to be endangered. Tenl speciesare considered vulnerable on an Africa-wide basis but are clearly endangered within Mali 
itself. 

About 640 species of birds have been recorded in Mali, more species than in all ofNorth America. About 15% of these birds are vagrants or rare, having been seen less thansix times. From the point ot' view of birdlife, four habitats are of particular importance: theinner Niger delta; the gorges and enclosed valleys from Monts Mandigues to Adrar; tilenumerous cliff faces; and the temporary or perennial ponds within the Sahel. The enclosedvalleys are fingers of more southern vegetation that extend north. They are some of the
least (isturbed forest habitat and some 
contain Mali endemics. No site specific survey ofbird habitat is available for Mali except IUCN data on the inner delta. 

The northern bald ibis -- an internationally endangered species that nests in Maroc -
- has been seen twice in Mali. The ostrich is vulnerable to extinction in Mali because its 
eggs are collected for sale. 

1) Pest Management 

Five major pest management and biodiversity concerns observed in Mali should beconsidered in Sectiona 1 8/119 report. The NRMS team nohad time for any detailedobservations. General considerations can be found in the themes section. The five major 
concerns were: 

o Waterbirds and Rice
 
o 
 Quelea, Yellow Canaries and Grains 
o Onchoceriasis and Protected Habitats
 
o 
 Locust Control and Secondary Impacts 
o Elephants and Farms 
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TABLE III.D
 

MAMMAL SPECIES OF CONCERN IN MALI 

Extinct 

Scimitar oryx
 
Dorca's gazelle
 

Endangered and Threatened 

Giant eland
 
Leopard
 
Cheetah
 
Chimpanzee
 
Dama's gazelle
 

Vulnerable: Species of Concern 

Addax 
Roan antelope 
Elephant 
Giraffe 
West Africa manatee 
Hippopotamus 
Hunting dog 
Spotted-neck otter 
Cape clawless otter 
Lion 
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The last major herd of Mali's elephants (perhaps 100) travel along the eastside ofthe Niger delta. Tile herd is a major research priority for Mali. It is under consideration
by IUCN. How to reduce poaching and create travel corridors that do not unduly destroy
farmer crops should be the major focus of this research. 

2) Non-consu mptivC Uses 

Mali has the potential of combining wildlife tourism with cultural tourism (e.g., tripsto the Dogon region). But, wildlife tourism (a non-consumptive use) has deteriorated
because of ineffective protection within national parks and the delta region. Biodiversity
concerns and cash income concerns of tourism have not been adequately appreciated by theMalian government. They are long-term investments and incentives (such as donorsupported park planning and maintenance funds) will be needed in order to interest the 
Malian government. 

3) Consumlptive Uses 

Mali utilizes wildlife as subsistence bushmeat, commercial bushneat, cultural 
comnodities, commercial trophyV huntin", and protective hunting (pest control). Certaingroups like the Bozo combine pest control netting of ducks with market sale. Despiteprotective laws, hunting of terrestrial and aquatic mammals is not effectively controlled.
Poaching for all these uses is widespread. Villagers are reticent and are especially reluctant 
to provide information about hunting and locations of wildlife (e.g., manatees). 

While in Mali, this author heard news of a pair of giraffes, the two remaining
members of the species in the Asango-Menaka Reserve and probably all of Mali. (Beforethe drought, there were 150 to 175 giraffes.) Despite careful protection by two Eaux etForets guards, a permit was issued kill one ofto the two giraffes, thus ensuring theextinction of the giraffe within the "giraffe reserve." Controls on hunting appear to beineffective througho'ut the country. The consultant team recorded the following for sale in
the Sikasso market: monkey and baboon skins; chimpanzee hands; civet and serval orleopard skins; antelope skins; crocodile, monitor lizard, boa and python skin pieces; twocrested crane heads; turtle shells and other reptile parts. Similar markets were noted in
Mopti and Bamako. Officially, hunting has been banned since the early 1980's. 

There is a conflict between local villagers who are denied permits to hunt vs. urbanand privileged hunters who pay large sums to the government and receive permits. Thisleads to poaching by local people and non-cooperation with Eaux et Forets ogents. A seriesof policy and rule changes as well as local wildlife management agreements will be requiredto reverse the downward trend in IushImeat and commercial meat populations. In isolated areas where hippo and manatee eaten, this beare will an exceptionally difficult task. 
Game-ranching has not been considered in Mali. 
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4) Endangered, Rare and Threatened Species 

Table III.D lists mammals of concern in Mali. Preliminary reports on population 
size and distribution have only been made for the manatee, elephant and chimpanzee. No 
effort has been made in Mali (vs. Senegal) to reintroduce locally extinct species. Targeted 
funding of protection and recovery programs in Mali appears minimal, though the NRMS 
team could have missed some NGO funding because of time constraints. IUCN may begin 
a project to protect the elephant herd that lives on the border of the Niger Delta. The 
chimpanzee protection appears ineffective. 

c. Biodiversity and Plant Resources 

In comparison with the other countries visited, Mali suffers the most 4f all three 
countries evaluated from the encroaching :Jesert overtaking the Sahel. All flora biodiversity 
concerns discussed in the themes section are intensified in Mali. 

1) Knowledge of Flora 

No survey of Sudanian endemics and rare plants in Mali with mapped areas of 
endemic or biodiversity richness is available. There are many good botanists of Mali that 
have never been brought together to plan this type of survey and research. No list of 
threatened or endangered native flora is available. 

2) Cultivars and Seed Conservation 

The Sahelian ,'egion of Mali was the source of important cultivars of finger millet 
and sorghum. It also has a wide variety of wild species of rice. The NRMS team did not 
have time to write a status report on seed conservation, germplasm banks and collection 
programs in Mali. Similarly, the NRMS team did not have time to survey on-going research 
into Malian useful, native plants by ICRISAT. 

3) Agroi'orestry 

The massive "anti-desertification" campaign Which includes "a green belt to stop the 
desert" should be reviewed carefully. Proposed again and again since 1985, it has been too 
abstract to be practical. There has not been much success with this type of floral barrier 
in other parts of Africa. Problems of long-term care for planted seedlings are of special 
concern. 

There is a great need to encourage nurseries to grow native shrubs as well as trees 
and, along the Sahelian border, even grasses. USAID and other donors are just beginning 
to encourage multi-species planting. These nurseries should be coordinated with production 
of inn,)culum. 
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d. Education, Government and Relii 

1) Biodiversity Data Base 

Mali has an excellent series of base maps for the country (TAM, n.d.) which can serve as the foundation for biodiversity and natural resource planning. The best biodiversityreference library is at the IUCN field station in Youvarou. USAID should fund smalla
grant to straighten out its Bimako library by natural andresources biodiversity andphotocopy the IUCN field station material. Groups like the Office of Arid Land Studies(Tucson, Arizona) have helped other organizations with this kind of infornmationorganization. The Environmental Report on Mali (University of Arizona, 1980) has been 
a useful summary document. It deserves updating. 

2) Government Organization 

A careful summary of agencies, ministries, legislation and rules relating to natural resources management and biodiversity should be prepared for the Section 118/119 report.
To encourage biodiversity much more inter-agency coordination will be necessary. 

The government has not placed a high priority on any aspects of biodiversity, except
perhaps drought-adapted cutivars (research for food security). Indirectly, the governmenthas addressed biodiversity through its goal to restore the environment. 

3) Education 

Mali has tile best environmental education program observed in West Africa. In the5th region, WALIA magazine and the school follow-ups have alreacy begun to influencethinking among villagers. This program should obviously be supported and expanded. 

There is an active program of management training for agricultural extension agentsthat should be reviewed to insure the inclusion of a biodiversity component. 

4) Culture anld Religion 

More thought should be given to the incorporation of cultural and religious aspects
of Malian life into conservation efforts. 
 Various muslim groups have already developed a
tree-planting ethic which needs no further "cadeaux-ism" to maintain it. 

C. Biodiversity in Senegal 

1. Background 

Prehistorically, Senegal contained the Sahelian Acacia deciduous bushland andwooded grassland, the undifferentiated Sudanian woodland, and the Guineo-Congolian 
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lowland rainforest/secondary woodland transition. However, these communities have been 
greatly modified and only pockets of the original vegetation types exist today. In addition, 
Senegal has the northern most mangroves with the largest stands at the mouth of the 
Casanance River. (Figure III.C and I1l.D) 

Senegal also has a series of coastal comnmunities that require special attention. The"niayes' are valleys between semi-Stalilized dunes. These have been largely converted into 
gardens but the few intact niayes are unic communities. Similarly, the dune vegetation 
itself has been destroyed by overgrazing or replacedlby exotics. Pockets of intact dune 
vegetation have not been mapped. Off the coast, a series of marine islands harbor large 
populations of pelagic nesting birds. 

Senegal also has three major rivers (the Senegal, the SineSaloum arid the 
Casamance) each with reminant closed and open gallcrv forest, sandbars, open water, 
sloughs and b)lo)ngs. The off-channel Lac Guiers is Senegal's major permraneint lake. 
Within the grasslands, the "marigots" or temporary lakes and pools are important seasonal 
comnmunities providing support for breeding African ducks, livestock and iemaining wild 
IIngulItes. The wetland areas are particularly rich habitats. 

2. Biiodiversitv Concerns 

a. Protected Areas 

1) Protected Areas: Coverage 

Senegal has made the most thorough effort to establish national parks for most of 
its major biotic commu nities (Table IIl.E). Tlhey have substantially fulfilled their RAMSAR 
agreements to protect wetlands and migratory birds by establishing Djoudj, Ndial, Isles de 
Madeleine and Si ne-Sahloum NP. Niokolo Koba has many small habitats (bamboo forest, 
bowals, etc.) that are uin ique aspects of the Sudanian woodlands. The Basse Casamance 
NP is a unique groundwater fed extension of tile Guiiineo-Congolian rainforest. (Figure 
IIl.D) 

2) Protected Areas: Effectiveness 

The effectiveness of protection varies widely. Niokolo Koba is almost a war zone 
with poachers pitted against park rangers in certain seasons. The Djoudj is well protected 
but suffers from water control works that are in poor condition. This has dramatically 
reduced nesting areas of some species. Sine Sahou ii National Park has a village within its 
small forest and has practically no remaining large wildlife. It has no park access to its 
wetlands or open water habitats. The Blasse Casamance Natio)nal Park iswell protected but 
suffers from drought, isolation from areas that can replenish local e. tinctiins, and smallness. 

The classified forests and the fi;.nal reserves have very li-mited controls according 
to park heads familiar with them. All Senegal bindiversitv areas stfffer from isolated habitat 
"islands" (see "Themes") with inadequate buffering. 'The corlnecting wildlife corridor 
between the Faleme Fauna Reserve, Parc de Badiar (Guinea) arid Niokolo Koba NP has 
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FIGURE III.D.
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TABLE, III.E
 

SENEGAL'S PROTECTEI) AREAS
 
Place -la X 100 Ecological Zone IUCN Priority 
Basse-Casamance 
Sinc-Saloulm Delta 

NP 
NP 

50 
600 

Suid/Cong 
Sud/Cong; 

"A" 
"B" 

Djoudj N.P. 
Langue de Barbaric 
Isles die Madeleine 
Niokolo-Koba 
Ganihel 

NP 
NP 
NP 
NP 

120 
20 
4.5 
9000 
? 

marine; coast
wetland 
coastal 
marine 
Cong/Sud 
Sud 
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P.tNa FC 
 730 
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Pte ieKallisaye 2 ProposedNiaye IeSangalkam 0.15 Proposed
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highest priority because of the mutual re-supply of major mammals between these areas. 
Niokolo Koba has the greatest need for a park plan that incorporates surrounding 
communities and resolves the conflicts that are the ultimate cause of poaching. 

3) Needs Outside Protected Areas 

The marigots and the Ferlo area, the riparian gallery forests along the lowland 
reaches of the Senegal, the niayes (one small park proposed) and a few remaining offshore 
islands between Gambia and Guinea-Bisseau deserve review and classification within the 
park system. The Faleme and Ferlo Fauna Reserves need to be integrated into a larger 
understanding of the biogeography of biodiversity in Senegal. 

The Felerne Region lies approximately 100 km to the east of Niokolo Koba National 
Park. It still contains herds of bIffalo, roan and kob antelope, bubale hartebeest, waterbuck 
and Derby eland. Under tile administration of the Senegal Forestry and Wildlife Service, 
this is tie only big game hunting area open in Senegal. The migration routes (if there are 
any) and the pattern of interchange with Niokolo Koba are not known. The Falemne Faunal 
Area is the source of the l)erby eland and other urgulates in the border area of Guinea. 
There are plans for mining, the constrUctiOn of a new road, arnd increased hunian habitation 
within the Faleme Area. There appear to he no Senegalese plans for protecting these large 
maninials. IUCN did not appear to he involved. 

A need for international coordination also exists. The large marmmals of Niokolo 
Koba enter Guiniea and vice versa. Senegal has done well in its RAMSAR responsibilities 
but the constellation of wetland habitats that support waterbirds includes areas within 
Mauritania. Little is known about the intra-African migrants which nest in other nations 
or the sea turtles and humpbacked dolphin (the Sousu) who probably migrate into 
international waters anid coastlines. 

b. Biodiversity and Animal Resources 

1) Pest Management 

Senegal's overlap of pest management and biodiversity includes: 

o Sniall miamnals, especially rodents and crops; 
o Waterbirds, especially around the Senegal River delta; 
o Granivorous birds (quelea, parrakeets, weavers, yellow canaries, etc.); 
o Disease insects (malaria mOsquitos arid Siniul id flies); and 
o Disease molluscs (schistomiasis snails). 

Senegal ha;. not experienced major depredations of crops by waterbirds, although 
localized losses are always reported. The DjoUdj National Park is, in part, responsible for 
minimizing depredation because it draws waterbirds away from cultivated lands. In this 
sense, Djoudj should be considered a cost-effective tool in pest management which saves 
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crops and increases cash income. The farmers around tile Senegal River lowlands haveadapted to waterbird movement patterns by planting when Eurasian migrants and Africanwaterbirds are breeding or have migrated away from fields. The damming of tile Senegaland tl;e possibility of counter-seasonal plantings will increase the crop raids hy waterbirds.
Large harvest losses can he anticipated. 

Senegal exports millions of long-tailed parakeets and other granivorous birds that arepest species to farmers. This pest managcment control should be encouraged to the extentthat it targets only the pest birds, treats thern humanely, and keeps them alive for Westernpet stores. To the extent that rare o:r useful birds have been trapped and sol(l, such trade
works against the maintenance of hiodiversitv. 

Other problemis with lpest specics of mammals and disease invertebrates are typicalof \Vest Africa and have been IiscIssed in the "Themes" section. 

2) Non-consun11)tiVe UJses 

Senegal has a well-developed touir-ist industry in which wildlife plays a significant role.Essentially, the St. Louis area with tile Djoudj NPl attracts many birdwatchers and photographers as does the Tambnacoun da area with Niokolo Koha NP and Basari ceremonies.The Basse Casamnance NP and tile Cap Skiring beaches are the major locations of wildlife 
toiu rism. 

Because Senegalese Parks are woodlands, major tourism concentuates around blinds.Only in Niokolo Koba NI) does driving to observe elephants, lions, bLufalo or, if very lucky,chimpanzees duplicate East African style touring. Niokolo Koba also has giant eland,monkeys, hippos, kob, waterhuck, hus1huck, etc. It is the only park where mamnialwatching is a major priority. As such, Niokolo Koba requires special attention. 

The drought has depressed the hirdwatching industry a! Dj udj. This can be partially
recovered through repair of the waterworks system. 

3) Consumptive Uses 

Anirral consumption affects biodiversity if the species is over-exploited. In Senegal,subsistence iishInIet, commercial busIhmeat, trophy hunting, animal parts for medicinal andciltural practices, and pest control hunting all occurin. Virtually al nalrnmals except galagos,chimpanzees and hyepa are eaten. \Varthogs and other primates are avoided by Muslims,1)tit are preferred hy the Basari and Kogriagu i. Bushneat lihiuritilrg is limited only by law
enforcement and scarcity. 

Commercial hurting for bushnieat was widely reported. It included the sale of largeantelope meat at high prices in "l'ambacoUnda and the sale of manatee meat along theSenegal River. Poaching for skins and ivory is rampant in Niokolo Koba NP. As elephants
decline, the poaching of hippos for ivory has increased. 
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Senegal has strict laws in place to control the taking of wildlife and, considering thedifficulties, has done a reasonable job in applying the laws. For instance, hunting within 

a national park requires a mandatory jail sentence of one to six months with a maximum 
penalty of 240.00 CFA and a five year jail sentence. However, many poachers and oneguard have been killed in and around Niokolo Koha with no relief on hunting pressure
within the park. Senegal animal resources have suffered from the influx of automatic 
weapons from the Guinean revolution. The conflict between the Basari and Niokolo Koba
NP personnel exacerbates the poaching problems. 

Senegal also has a profitable sports hunting industry that sold 2,425 permits andgarnered $113,000 US in 1983. '[here are four hunting reserves. Two for small game
(warthog, guiinea fowl) and two for large game (Faleme and Kayanga). The Faleme area
is open at the moment. Game management and populations could not he determined. TheKayanga Reserve has been heavily poached and does not support a significant part of the
sports industry. Niokolo Koha prohablly replenishes both of these reserves with large
mammals. The lack of administration and planni ng for the Falene Fauna Reserve has 
allowed increased illegal takes. 

(.oni iercial bushmeat poaching and illegal subsistence linting are not distinguished
in Senegalese laws. Making a distinction between permits for traditional hunting andcommercial bushmeat hunting might help resolve sone of the conflict between Senegalese
hunters and their government. 

Conflict resolution through written limited access and use agreements between localvillagers and Ole national parks wo'ild help ease tenusions. Anti-poaching groups that

receive some benefits from the park (excess guinea fowl) and less intrusion by park rangers

into the private lives of villagers will also help reduce tension. The food-for-information
 
program in which villagers spy on poachers has worked bhut, ultimately, needs to be replaced

by a more viable resolution. Increased aid to the anti-poaching teams, especially radios and
vehicles, would be advantageous. Other initiatives to integrate the buffer zone into the park 
can be found in IV.3. 

4) Endangered, Rare and Threateneu Species 

The threatened and endangered species of Senegal are listed in Table III.F. Thesespecies are all fully proected under Senegalese law, except for the lion which can be
hu nted with special permit from the President. Effective protection within national parks
would improve the chances for survival of most of the endangered species of Senegal exceptthe nianiatee, cheetah, Wild lintinrig dog, giant Derby eland, ostrich, sitatunga, marine turtles
and Sousu dol ph in. For differing reasons, these species need special attention. Attempts
to re-introdtice the giraffe and korrigim hartebeest have failed so far. The giraffes were 
susceptible to trypanosomes. 

The last of the Matam (Senegal River) elephants was killed in 1984. The only
remaining population is in Niokolo Koba National Park. This population of approximately
fifty animals is continually harassed, and any elephant reaching the age at which it grows 
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'FABLE III.F 

ANIMALS OF CONCERN IN SENEGAL 

Extinct 

Giraffe 
Korrigum hartebeest 

Endangered/Threatened (Red Book) 

Chimapanzee 
African wild dog 
Giant (Derby's) eland 
Manatee 
White-collared inarigabey 
Pangolin (,caley :Inieater) 
Sousu (Humpbacked dolphin) 
Cheetah 
Leopard 

African dwarf crocodile 
African slender-,,,outed crocodile 
Green sea turtle 
Hawkshill sea turtle (Carey)
Kemp's (Atlantic) Ridley 
Leatherback sea turtle 
Loggerhead sea turtle 

Vulnerable (locally endangered) or rare 

West African elephant 
Western Red Colobus monkey
Black-and-white Colobus monkey 
Cape Clawless otter
 
Aardvark
 
Pangolins 
Red River hog 
Ostrich 
Nile crocodile 
Slender-snou ted crocodile 
Dwarf crocodile 
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tusks is eventually poached. The population is therefore underage and has difficulty
reproducing. It has lost whatever continuity is provided by inter-generational knowledge
(usually migration routes and feeding areas). 

c. Education. Government and Religion 

1) Biodiversity Data Base 

Senegal does not have a large scale and detailed map for vegetation types and soils
equivalent to Mali's. OMVS has excellent and exhaustive studies on the Senegal River
Basin which can provide much material on biodiversity. In addition, the IFAN library is
in Dakar. The USAID library, though small, was extremely well arranged and provided 
easy reference. 

There is a large quantity of material available through ORSTOM but access appeared
difficult in Senegal. There is a need to increase access to French and IUCN materials and
update the Environmental Report on Senegal prepared by the Office of Arid Lands
(University of Arizona). Information on fisheries, cetaceans, and marine turtles needs 
special attention. 

2) Government Organization 

The only review of Senegalese government organization and natural resources can
be found in the World Bank Report (Gorge, et. al. 1987). Table III.G lists some of the
agencies and organizations involved. Their central point was that natural resource
ma,nageient (including biodiversity) has been "pigeon-holed." Agencies which believe food
self-sufficiency by agricultural levelopment of cash crops and large-scale farming takes
complete precedence over other national goals have relegated natural resources to other
departments. Thus, where major land use decisions are being made, the right kind of input

is absent.
 

OMVS has also given biodiversity aspects (the artificial estuary and repair of Djoudjwaterworks) a low priority. On the other hand, the government has funded national parks
without regard to their money-making abilities, indicating a major commitment to 
biodiversity maintenance. It has also funded some re-introduction attempts. There is a
general need for park management planning and conflict resolution expertise which would
probably be welcomed bv MPN. Similarly, Eaux et Forets would welcome help increasing
tree species diversity in its nurseries. 

3) Education 

The environmental education sector within Senegal is undeveloped. There were, in
Basse Casamance and near Niokolo Koba, groups called "Les Amis de Nature." They had 
no newspaper equivalent to WAI IA in Mali or to East African magazines. There was no 
donor focussed on coordinating Les Amis or providing additional educational aids. 'The
African Wildlife Foundation (the NGO that started wildlife clubs and magazines in East 
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TABLE III.G 

MAJOR MINISTRES INVOLVE) IN BIODIVERSITY 

Ministry of Rural Development (MDR)

Agricultural Department
 

Ministry for the Protection of Nature (MPN)

Intersectoral 
 Group of Nature Protection and the Environment 
Forestry and Hunting (DEFC)
 
Soil Conservation and Reforestation (DCSR)

National parks (DPN)


Ministry of Industrial Development and Energy
 
National Energy Commission
 

State Secretariat for Animal Resources 
Interim Su1committee Council on Pastoral Water Supplies policy
Commission on Pastoral Code 
Ad-hoc Interim Cou ncil on Livestock Matters 
Ad-hoc Interim Comnimittee on Fresh and Marine Fisheries
 

Senegal River Basin Organization (OMVS)

Gambia River Basin Organization(OMVG)
 
Water and Forest
 

LOCAL ORGANIZATIONS INVOLVED IN BIODIVERSITY 

Producers Union (Groupc Des Jeunnes) 

GIE (Groupe de Interet Economique) 

Brush Fire Control Committees 

Borehole Management Committees 

Gum Arabic Management Groups 

Rural Community Woodstock Production 
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Africa) had no presence in West Africa. The national parks visited had almost no 
educational materials. Djoudj had the beginnings of a nature museum. There were no 
;"aps available of the park with information of ecology or geology. The maps at Niokolo 
Koba were incorrect. Senegalese nationals are required to pay "tourist rates" to visit their 
own parks. Education has been left to local park managers who try to encourage visits from 
nearby towns and cities. Most of the parks did riot have a library of scientific reports
written by ex-patriot scientists and few had field guides and/or binoculars to conduct their 
own field monitoring. Despite the.e handicaps, the park managers (especially at Djoudj and 
Basse Casuanance) appeared extremely well-informed about ecology and wildlife 
management. 

D. Biodiversity in the Gambia 

1. Background 

The Gambia is a small nation, smaller than Connecticut. It sits between the 13 and 
14 degree north latitude on the lower 470 kilometers of the Gambia River. Its total area 
is 10,367 square kim with 70 km of Atlantic coastline. The Gambia river is tidal through
out the nation. The river is saline LIp to about 70 km ahove Banjul. Before the drought, 
the 250 kn point marked the end of saline influence. Mangroves extend 144 km inland. 
The wet season is five mnonths (June to October) with peak rainfall in August. The closer 
to the coast, the more rainfall. Before the drought, rainfall varied from 900 to 1400 
mmrn/year. It now averages about 60% of this amount. 

According to White (1983), the upper half of the Gambia falls within the Sudanian 
regional center of endemism and the lower half within the Guinea-Congolia/Sudania 
transition zone. Strictly sl)eaking, the Gambia is not part of the Sahel. The major feature 
of the Ganbia is, of course, the Gambia river. It is associated with the river flats or bante 
faros, the gallery forests, and the mangroves (about 32% of the topography). Three 
topographic forms (the sandstone bluffs, the colluvial slopes and the plateau) abut the banto 
faros and river. This landscape supports the third major biotic community, the savanna 
\voodlands and dry forest. (Figure III.C and D). 

There is probably no acre of the Gambia without some human influence. The 
savanna/dry forest has been converted into "parkland" in which only trees useful to humans 
remain; into cattle-disturbed woodland; and into two story woodland in stages between 
burning and planting. 

? Biodiversitv Concerns 

a. Protected and Unprotected Areas and Effectiveness 

The most intact and the most interesting remaining habitats in the Gambia include: 
the gallery forests along the middle stretch of the river; some of the islands within the river; 
some of the coastal communities; and the mangroves along the northwest corner of the 
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FIGURE III.C
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FIGURE 1I.D 
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Gambia. The only preserve is the Gambia River National Park (Table IMI.and Figure
III.C and D). A smatll nature reserve (the Abuko Reserve) sits within a pert-urban matrix
and serves as an excellent bird, snake and sniall mainmal sanctuary. Large marnmals are 
Confined to cages. 

Incrcased acreage for protected areas has been proposed for: Gambia River Park,
McCarthy Island, Njassang and Kaflmg Forest parks, Senegambia Park, Abuko urban park
and Kiang West National Park. 

With the degrada t ion of Kiang,West, there appears to be no woodland area within
the Ganibia availalble for a reserve. Only a strong restoration and reintroductiol effort atKiang aUd a strong desire h the government of the Ganbia could make this athigh
priority. The status o f other prolsed parks is not known. Il general, they would give
protection within the Gainbia tonriverrine forest ain, mangrovwe forest. The OMVG reportsuggested a iife-wide protected strip for the remaining gallery forest along the river's edge.
The NRMS ean suggests rni iihia incorporating the bolongs and gallery forest aroundthe existing national park. (See further details in IV.7 and under "River Basins"). 

One of the most interesting proposals is Eddie Brewer's plan for an orchard buffer
Zone to surround Ahuko Res T'his is anre. excellent initiative to imiprove the
effectiveness of a hiodiversity reserve without enlarging its bou ndaries. It would help to 
protect a reserve now encroached h1 Urbain development witliout enlarging its size. 

The major threat to river and gallicr habitats conics from the proposed dams,
particularly the Bahigho Dam. The topic is discussed Iiruder "River Basins". 

b. Biodiverrsity and Animal Resources 

The Gauibia has lost almost all its large mammals. Elephants were last reported in1913. Of the sixty-seven large mammals once recorded in the Gambia, ten are extinct.
Four more are extinct or very endanered. The last wild chimpanzees were recorded inthe
1930s. There is a group of introduced chimpanzees on Baboon Island. Tlhe Abu ko NaturePreserve has lions incages which are popular with the urban and tourist public. The status
of the humpbacked dolphin and the West African manatee are unknown in the Ganbia-.
The nuinber of hippos left in the G]aribia may be on tle order of 50 aninials that are 
protected, in theory, at tile Cambia River National ark. 

About 550 bird species have been recorded in the Gambia. 150 Palearctic riigranits
winter in the Gamfbia but there have been noticeallle declines inspecies frequency with
habitat destruction. The Gambia Ornithological Society is very active. No known endernic 
or endangered birds of worldwide concern live in the ,arnib*a. 

There are approximately ten specie:; of toads and frogs; a half dozen freshwater
turtles and tortoises; three crocodiles; more than 15 species of lizards and 30 species of
snakes. None of the reptiles and amphibians are endemic to the Ganibia. All the marine
turtles are endakngered hut their nesting groUnds in the Gambia are not recorded. The Nile 
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TABLE III.H 

PROTECTED AREAS OF THE GAMBIA 

Gambia River NP 
Abuko Nature Reserve 73 ha 

McCarthy Island (Njassang 
& Kaolong Forest park) 5000+ ha Proposed 

Kiang West NP 1800 ha Proposed 
Senegambia NP Proposed 

Suggested by NRMS: 
Gallery Forest Extension at 
Gambia River Park 

Forest 	parks: 
12 rhum palm forests 618 ha 
14 timber forests 4104 ha 
6 bamboo 7068 ha 
34 "protected" 22,239 ha 
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crocodile is also threatened by hunting. The siiake i)pilt IIfS are disappearing into, the 
skin trade. 

Given Ilal)itat destruction and Iman settlement patterns, there is probably nuto reintroduce the extinct large mamnmals of the Gambia (Table 111.1) 
way 

Kiang West was themajor hope for re-introduCtions. Major efforts shouLId be made to maintain existing
nminmals such as the hiljpo herd. 

III the Ganib ia, no main nial spec;. ik lutherized for sport hitiirg. Warthogs, theGambian rat a nd Imusellld rodents are considered vermin and can be killed. A smallconinicrcial operation i warthog incat exists in the Basse. Trafficking in wild arniinal
occasionally killed. Manatees are poached. Hippos are usually shot as pest control.prodIIcIs is conpletely lprolibitel. Only sniall aniounts of illegal ivory and skins becan
purchased according to the U iversitV Of' Michigan study ( 1985b). Manatees and hippos are 

\Vildlifc toLrist 0pp rt Unities are verv limited in fhe Gambia. Roadside viewing ofmonkeys, Ahu ko Reserve. and boat trips to see hippos and monkeys provide the greatest
opportunities. 3irdwatcli ig is the major non-Consuinptive LIsC of wildlife and generates the
largest income derived fr(o biodiversity tourism. 

c. Plant Resources and Biodiversitv 

The NRINS team was not aware of any listing of rare, endemic or threatened 
species of plants. A list should he compiled. 

The SCF project in Larnin which has introduced a new form of short season swamprice was one of the best extension services seen hv the tearn. This kind of work .;hould be
encouraged and connected to MIRCEN and a botanical research station in Senegal (see
"Thenes"). 

The problen of water hvacinth encroachnent up the river has been menitioned. No 
details were available. 

There is a nassive die-oft imangroves. This max resulIt from the drought or aconbination of tile drough t plus other physical factors. The consequences could be severein terms of detritus for the fisheries and increased sediniertation (the nangrove roots hold
the soil). The die-r)ff raises the priority for tle Senegambia Park which inchldes mangrove
swalis 

d. "ducatio(loG(vernient and lelig io n 

The NRM%] S Team did not have tie to meet with any government ministry officials
except the head of tie Wildlife Conservation Departnrent. Laws protecting natural resources can be fMIiid in the Office of Arid Lands IEnvironmental Report (1980). The
Section 118/119 report should carefully review laws relating to forest parks and suggest
better riethods of rotational cItting and multi-species plantings and biodiversity
mii tenarice. 
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TABLE 111.1 

GAMBIAN ANIMALS OF CONCERN 

Extinct 

Bubal hartebecst 
African buffalo 
Buffon's kob 
Chimpanzee (re-introduced)
Elepli ut 
Waterbuck 
korrigum hartebeest 
Roan antelope 
Giant eland
 
Giraffe
 
Wild dog
 
Tiang
 
Lion
 

Probably extinct 

Pied Colobus 
Yellow-backed duiker 

Species of Concern in the Gambia 

West African manatee 
Sousu (humpbacked dolphin) 
Hippopotamus 
Oribi 
Leopard
 
Serval
 
Caracal
 
African wild cat
 
Nile crocodile 
Pygmy crocodile 
Slender-snouted crocodile 
Rock python 
All species of marine turtle 
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Tile most influential organization involved with biodiversity is the OMVG. USAIDis helping fund studics for OMVG's future plans. These studies have been extremely

worthwhile for data collection ind for analysis of alternatives. 

There are no wildlife club., in the Gambia. Environmental education centers aroundAh~uko which is the best West African outdoor eCdLucation program near an urban center.There is no wildlife magazine. The school curriculal were not reviewed. IUCN was
becoming involved in environmental education but details are not known. 
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I11. APPENDIX 
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FIGURE IWIE
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FIGURE III.F
 

NIGER PROTECTED AREAS
 

Niger 
Protected Areas 

// 

Air 

Reserve 
* Agadez 

- -

Niamey 

W"National 
,X Park 

"--

:.. 

Maradi 

- -

. t ) 



70 
IV. BIODIVERSITY INTERVENTICNS
 

The following eight "vignettes" summarize fieldwork (lone by the NRMS team in1987 and 1988. They eah follow the identical format of background, description of theproject or initiative, and a Jiscussion of observations and conversations. The vignettes inthis chapter center onl liodiversity. Vohirne 11 "Case Descriptions" contains other projectsin which biodiversity was a component but not a major theme (e.g. agroforestry). 

A. WALIA 

BASIC INFORMATION 

Nature of the Initiative 

IUCN's goals include natural resources management (reconciling short-term gains withlong-term sustenance) as well as ha;rmonizing rural development with conservation concerns.Walia is a magazine for school children that teaches local geography, ecology, wildlife,traditional stories concerning wildlife, environmental awareness and concerns. The Waliagroup follows up each issue by visiting the school in which it is useci and giving a special
class to the students. 

Natural Resou1 ces Involved 

-luman energy and it is used, behow can conserved and better applied andintegrated to land, water, plants, and animals. 

Location 

The headquarters of Walia is in Mopti. The distribution and education programoccurs throughout the 5th Region. The region is 78,000 sq km. 

Major Characteristics of the Place 

The 5th Region is the region of Mali including the inner delta of the Niger and thedry lands surrounding the delta. The inner delta has the most complexecologies in Mali because of the seasonal floods of the Niger River. 
of all human 

Over nine ethnic orlanguage groups occur in the area. At least six different labor strategies can be broadlydefined; agro-pastoralists; agro-fishermen; transhumant herders; transhunant fisherman;wage laborers; semi-sedentary agro-forest-traders. Many groups supplement these laborswith wild food collecning, hunting. The people of the 5th region grow rice, millet, fish andlivestock (cattle, sheep, donkeys and goats). In general, large wildlife has disappeared from 
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over-exploitation, open access rules or unenforceable limited access rules. The agroforestry, 
fish and wildlife situation has been greatly damaged by the drought. 

People present:
 
NRMS team: Peter Warshall
 
Monique Trudet, IUCN Coordinator
 

DESCRIPTION OF THE INITIATIVE 

Walia is J)Ublishled three times a year. Monique Trudet and an assistant/translator 
travel to 25 schools in the 5th region. The,,visit each twice a year. About 4,000 students 
receive the niagazine and experience the visits. Because of distances, it takes three months 
to cover 0I 25 schools. Monique spends two days at each school. But, this underestimates 
greatly the circulation of Valia. It goes to many lycee libraries. It is used by bureaucrats 
and teachers outside the 25 school circuit. A conservative estimate of 10,000 readers 
throughout Mali and even other parts of West Africa more accurately reflects its influence. 

The school children are predominantly between the seventh and ninth grade -- 14 
to 20 years of age. The magazilke is not part of the required curriculIm which Monique 
felt was a better place for it. It meant that the magazine took on a life of its own outside 
the formal school system. Nevertheless, many teachers use it in their geography class. 

Technical Measures 

Walia is printed on a mimeogra)h which limits the number of copies that can be 
made. The artwork is done by local artists without pay. The distribution system is the 
most difficult part of the project as there is no regular mail service to many of the villages. 
IUCN provides one cranky vehicle for use. 

Social Organization 

The project is organized under an umbrella of IUCN projects connected to the inner 
delta. This "unmbrella" has led to extensive communication between projects which appear 
to help enthusiasm and knowledge and the great interest of the publication. The project 
is under the direction of INEF and DREF -- Direction Nationale et Regionale des Eaux 
et Forets. CECI (Centre canadien d'Etudes et de Cooperation Internationale, Mopti) 
Suptlies volunteers. CARE-MALI, an agroforestry project in Koro, also helps fund 
publication. The Ministry of Education is not involved. It is solely a regional project. 

Socio-Economic Data 

IUCN spends $40,000 per year to support Walia. Other contributions are not known. 
This includes running the office, vehicles, publication and trips to the schools. The funding 
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is hopefully in five-year increments 
education 

which gives the project some stability. Long-termcannot be calculated in economic terms.
analysis should 

But, the difficulty of cost/benefitnot be used to minimize the long-term effect on natural resources within 
a country. 

DISCUSSION OF THE INITIATIVE 

The program of magazine and school visits was the most successful project seen bythis consultant in the Sahel. By standards such as inter-generational exchange ofinformation; feedback from students and teachers; increased demand for materials;integration into the school curricula; initiation of environmentally based school projects andincreased sensitivity to local natural resource concerns, Walia has been very effective. 
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B. IUCN IN THE NIGER DELTA: BOUNA PROJECT (MALI) 

BASIC INFORMATION 

Nature of the Initiative 

The overall goals is to improve natural resource management. The specific goal is 
conflict resolution of overlapping "common" property rules by reciprocal access agreements
and the formation of management committees composed of all local interest-groups. These 
groups will manage the common property and are dedicated to the regeneration and 
conservation of each specific areas' local natural resource. The conflict resolved in the site 
visited, Bouna, was the resullt of overlapping uses of an Acacia kirkii forest by fisherman,
wood harvesters, herdsmen, and nesting water birds. The goal is regeneration of the forests, 
protection of the waterbird nesting grounds and creation of viable natural resource 
management organizations. 

Natural Resources Affected 

The immediate natural resources of concern are Acacia trees, fish and biodiversity
(herons, egrels, cornorants). The human uses are young birds which are eaten; fish; cattle 
egrets which are a major form of locus control in the millet fields; dry season forage for 
herders and branches for thorn enclosures. 

Nunber of Hectares Affected 

The hectares are not known. The project is designed around a series of seven 
heronries. The most accomplished, in terms of reciprocal access agreements, is at Bouna. 

Location and Region 

The seven herories are within the inner Niger Delta. The forest of Timisobo at 
Bouna is a flooded woodland in Kona arrondissement. It is easy access by boat from 
Youvarou. It is within the Cercle de Mopti. The heronries are within the 5th region. Mali. 

Characteristics of the Place 

The heronry is a seasonally-flooded woodland. The major tree is Acacia kirkii. The 
forest is young (less than 15 years) bui is growing well. Surrounding the grove is a flooded 
area with Mimosa prigit (a drought invader), Echinochloa staging ("bourgu"), P !y~in, 
two species of water lilies (Nenuphars), Vetaria nigriciana, Vossia, Orvza longistrarna and 
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Aeschynomenes crassicaulis. Seasonally, the woodland conm inity dries Out and allowsaccess to goats who use the trees for forage. While in flood, some branches are cut for fishbarriers. In dry season, branches are cut for thorn enclosures. 

The flooded woodland provides protection for nesting birds from predators (who arenow scarce). The birds inclde cattle egrets (26,700), long-tailed shag (595), great vhiteegrets (190), black heron (90), squacco
yellow-billed egrets (70). 

herons (200), little egrets (380); grey herons, andOther birds (ibis) use trees for resting. In turn, the guano fromthe nesting birds falls in.o the water, increases algal growth and fish populations. Thenumbers of birds vary greatly each year depending on floods and fish production. 

Traditional Land Use Practices 

As stated, for five or six montls of the dry season the goat herders use the Acaciafor forage and thorn enclosures. In the wet season, fishermen use the branches for fishbarriers and eat the nestlings. Fishermen (predominantly Bozo) traditionally used the woodfor firewood and house construction. The fishermen fully understand the relation of guano,algal production and fish production. Older people associate the presence of large numbersof birds with large quantities of fish and think of the birds as a sign of prosperity. In thewel season, fishing was traditionally common near the woodlands. Traditional use rightsare well defined and even respected by both tishermen and herders. Dioros (traditionalland "owners" and managers) are still influential -- though their authority has been cloudedby more recent events (see below). There are three dioros from three villages involved inthe Biouna forest. Traditionally, the dioros herded only cattle and (lid not have muchconcern over the state of the forest Vhicii did not influence cattle grazing. Their concernfor the forest focussed on revenue obtained from seasonal goat herders. 

Present:
 
NRMS Team: Peter Warshall
 
Accompanied by: Richard Moorehead, IUCN; Mousa Kaute, 

Arisike Coulibaly and Kasoum Konta. 

DESCRIPTION OF THE INITIATIVES 

Two-thirds of the colonies of waterbirds in the inner Niger delta have disappearedbecause of recent changes in the ecology of the river, rainfall and the economy of thesurrounding peoples. Of twenty sites, seven still had bird colonies; six were no longer inuse because the drought had prevented flooding and seven had been destroyed by forestcutting. The loss of nesting sites reduced access to waterbird feeding grounds by about2,000 km2 since birds cannot travel more than 35 km c 1y. 

With the drought, the fishermen of Bouna want the forest completely protected.They have stopped cutting wood. But, they realize that it is also necessary to limit the goatherders. Goat herding is replacing cattle and "outsiders" from the north are requesting or 
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taking access to browse in January. Some have permits from Eaux et Forets in Konna that 
they feel supercede any requirement or limitation in cuLtting branches that the dioros might 
require. This situation resulted in conflicts with Eaux et Forets as well as the herders. In 
short, rules that prevented over-use or abuse of these forests have become clouded by rapid 
historical changes. These are: the rights of loundinlg lineages; the Fulani Dina sets of 
adirniristrative rules; the French colonial changes to Dina rules; and post-independence 
nalional ization of i'atural resou rces. The traditional reSourc, controls have been effectively 
underminled by a Mire distant "techi ical/adMI inl ist rat ie control. The 13ounria project has 
heauIi tile integration of transhuriant herders with the manement of the forests -- a 
difficult prohlel within the Sahel. 

In 1)S5, the project !,ttarted with idiscissio i s in the Ihree villages that each held claii 
i( the w(',odlaid as well as a habitIt survey of the remining forests. This was. in part, an 
citicatL'{) t c1mpaign t( increase cCicerni for arid awareness of f'orest degradatlion and theiin~llj)( 1cc ()f nial l::i nl st regeieration. Ai 1")8 oral angreement had beenB\ .,\pril , ali 

reiclefd with th, herders and Flaux et Iorets that gIve the villac mnre control over the 

wo(odilld 11nd rediUced the cuLlttio of wood. iliose oral lrgieieills need to be signed by 
the C'iitoiniienient Forestier and the Cercle de Nlntti io become official ',i,,rcecniemmIits. 
IUCN stif'f, in pirt, try to coordinate, cncoirage and deliver the various. decumeitls to all 
the parrticiimlnts to forialize tle aielrceemit. 

The conflict resolutiol (called the "130111,1 AVgeCient") includes: (1) establishing 
riglts of forCst, >lliw.ershi l) to traditionall villages; (2) placing the power of local manaienerit 
into the hands of the dioros and chef dII \'ihlage as lhe.se are the traditional nianagers: (3) 
formalizinog fisiiing rights that already exist: (4) prohi itin g cutting of trees for enclosures 
or browse: (5) restricting entry of herds: (0) forbidding harvesting of nestlings for two years; 
.nd (8) obtaining backing for the atireerment froii the 'arious adiiiistrative entities of the 
M.iliall governlent. 

The inlcentives include avoiding forestry peIrmits and fines; increased fish outtake 
from increased guano: protected cattle egret nesting as a form of locust control: increased 
browse that can be iutilized without cuLtting lower branches, and clarity about commori0n 
)roperty pyllmenits for browse use. The enclosures are part of a project to pronlote living

fences or the use of Mimosa orign. 

The "players" in this agreement are the dioros from three villages, Minisiry of 
Natural Resources, gendarmarie, Eaux et Forets and Malian administrative framework. 
Agreement is needed by all these parties as well as local fishermen and herders. At the 
rIl(iierit, the situat ion has Eaux et Forets playing a p)Unitive and alienating role. There are 
fines for cutting trees or making enclosures without a permit. Twenty-five percent of the 
fine goes to the field atgent, and 75% to the National Forestry Fund. If a tree is cut, 
everyone in tile village is responsible for the fine, even if innocent or ignorant of the culprit. 
The fines are set at capricious levels. ']'here are nro internal controls anmong goat herders. 

The agreement of the Malian governmn t is imlortanlt because tie agreement gives 
control of the natural resources back to the local atnd tiaditional managers (dioros). This 
is contrary to the nationalization of natural resources practiced by the government. It is 
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also contrary to the trend in Mali of allowing open access to all natural resources which hasled to the privatiza'tion (if the "Ci1lmons" anild the further marginalization of tile poor. Ithas also ineantni hat income gained 1v a resource (especially fish) was in the hands ofoutsiders who did not reinvest within the Cor11nI. ity. While EIaux et Forets and the Maligo'ernment remain the ultimate power in natiral resou rce management, the Bounaagreement returns some part of natural resource control localto and traditional users.Local control of' a natural resolurce can he more effcCtivc because of the continuouspresence of the controllers, thcir greater ability to monitor conditions, and "internal" vs.external methods Of policing. The-C is no doI bt 1.hat ,cHt'iti, out from under the Eaux et
Foreis fines is one incentivc. spurring the B1IMuna qr'reement to coml)letion. 

The Malian government has also sigled fhe RAMSAR agreement to protectwetlands. The establishment of the seven resting sites will be a big step towards fulfillingthis aireernent. RANISAR is administrated in Mali through Eaux et Forets, Division PourLa Fau ne. 'The 13ou na aireemeiit, in effect, can become part of the RAMSAR agreement. 

Jamie Stevens (who was lnfortunatelv not present at the time of the visit) andRichard Moore head have been the coordinators of the waterbird conservation and naturalresource manage ment agreements. The interventions used include: (1) informationnetworking to all intcrest- groups: (2) conflict resolution in areas of disagreement; (3)natural resource surveys to determine status of flooded woodlands. In addition, a localsinger has made a cassette that is sold in Mopti that sings praise to the forests and their
need to protecticn. 

Tile cost of this project was not available because of Mr. Stevens absence. The
project is part of the umbrellh of inner Niger delta projects funded by WWF and
BMZ/IUCN is the implenientor of the project. 
 The overall funding has been $712,000 U.S.from BMZ spread over four annual payments. WWF has contributed $85,700 with asupplement of Sfr. 105,00 in 1987. This covers many more projects than the henronry
project. 

The "cost/benefit" o;t preserving waterbird nesting grouids isprobably unquantifiablein any case. The benefits in natural resource management are long-term (increased fishsize and production, locust control, reduced overgrazing) and could not be estimatedwithout Mr. Steven's help. Perhaps the greatest achievement -- a social organization thathas svnthesized and formalized many levels of clouded rules -- is equa ly difficult to quantify
economically. 

DISCUSSION OF TIlE INITIATIVE 

This project is tinique in its intimacy with the socio-political framework in whichnatural resource management occurs. In general, we can note that: 

o This initiative is non-technological. It attempts to resolve the conflicts
between overlapping layers of rules, tile humans that enforce these 
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rules and, as part of the conflict resolution process, incorporate rules 
to protect biodiversity (i.e., fish and waterbirds). 

o 	 Accelerated, accurate diffusion of information to all concerned parties 
is a significant interveition in area of natuiral resource abuse. 

o 	 The role of a IvO with nlo international interest in the resources 
themselves allows for a more successful intervention. It was also clear 
that equal access to iniformation can switch the nature of political 
power from more urban trader/merchants to the less informed local 
dioros. 

The mirco- anrid iiacro-aspccts Of nat tralresource manat ge lment are 
IsepaC rable. This is obvious is the B nIlCllna agce land is equally 

true ill itiral resotirce rimi a menit ivolvimn river h sins, tax 
collectin, relatcd to rcsoiicc use, cattle aridn/or fish rvirketing. 

o 	 The IL ( 'N reprcseiatives ire basicalh, what Americans call 
"f'acilitaltors." IUCN rcprc, enilive I act is I "neutrCal" nilonitorirgals .o 
svsterm or tlua1ity control oIn the cffectivelless of tlh,2 girceeriLt. They 
have bee i able o define l(cai] "wInnIs" bc tt er than most project 
interye rlions heca,;IIs, Ofeiir ]ri1-le run C(oimm itlmerit. Ou.tsider views 
of the "needs" are ()ne of the mnajor i istikes that lead to project 
failure. IJ('N hn -lerin corililitmnicit arid intimate knowlede of tlhe 
social fafric has also icllea it ti itaV fina rici-a lcovitrihuiion b)y' donors 
is hetter targeted \vith less risk of wasted funding. 
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C. PARC NATIONAL DE BASSE CASAMANCE (SENEGAL) 

BASIC INFORMATION
 

Location: Right outside Ziguinchor, Senegal
 

Region: Casamance
 

Present:
 

NRMS Team: Peter Warshall and Eric Arnould
 

Accompanied by: Christophe Sagna, Conservator of the Park.
 

Met during visit by: Sassy Ndiaye, Agent Technique and Assistant to the Conservator 
and M. Fall; and a guard. 

Major Characteristics of Location 

The Parc National du Basse-Casamance is located about 45 kilometers southeast ofZiguinchor close to the Guinea-Bisseau border and a point of West Africa that extends into
the Atlantic called Cap Roxo. 

Number of Hectares Affected 

The park itself is 5,000 hectares and is tightly surrounded by village gardens that
literally stop just at the Park's boundary. 

Special Characteristics of the Case 

The "rainforest" of the Guinco-Congolian biotic zone extends far beyond the usualclimatic limit of the rainforest into the Basse-Casamance. Basse-Casamance is the northernlimit of forests with close ties to the Congolese rainforest. Normally, it should notfound here because only 1500 to 
be

1800 mm of rain per year falls, and it falls in five monthsrather than nine. The dry season is too long and too severe to permit the development of 
true rainforest. 

Until recently, the Basse-Casamance was more or less flooded during the rainyseason and the water-table remained close to tile surface during the dry season. Thisgroundwater supply enables some of the Guineo-Congolian rainforest species to survive in 
an otherwise inhospitable climatic area. 

The Park is a unique and exciting forest from the biodiversity point of view. It isgiven top priority by the IUCN as an area that should be protected. Parts of the forest are 



79 

18 to 20 m tall with large trees that branch close to the ground with leaning boles and very 
wide crowns. Only Khaya senegalensis appears to have straight trunks. Lianas of all sizes 
are abundant. In short, although similar foresi still exists within the drier areas of the 
Guineo- congolian area, the Basse-Casamance forest is structurally, floristically, and 
hydrologically uni(lue. 

'Fle important digicous species in this forest include: Parinara excelsa,
I'throphleull suaveolens, I)etarium senegalese, Afzelia africana and Khaya senegalensis. 

Rarer associates incliude Albizia adianthifolia, A. ferruginea, A. Zyga, Antiaris toxicaria, 
Chlorophora regia, Cola cardifolia, Daniella qgea, Dialiumn guineense, Morus mesozygia, 
Schrebera arborea and Sterculia tragacantha. Various acacias and sahelian plants are also 
found. 

Other Important / spects of the Park 

In the dense forest, the Park Supports populations of butterflies that are unique to 
the Basse-Casamance. There are five species of primates (the vervet or green monkey, the 
red coloblus, galago, patas, and the endemic Campell's Mona monkey). 

Within the grassland and open forest transitioms to mangrove estuary swamps, 
African buffaloes of the forest-type that are immnle to trypansones, and the sitatunga can 
be found. The sitatunga seems to have disappeared Znd the buffalo are cut off from 
essential breeding populations in Guinea-Bisseau. Within the waters of the Park, hippos 
were found until the recent drought. The endangered manatee, the vulnerable Nile 
crocodile and the Sousu, (the humpbacked dolphin) have been seen here. 

About 373 species of birds have been recorded in the Basse-Casamanlce area and, 
at least, 278 seen within the park itself. The nest of the tiger bittern -- close to, if not its 
most northerly breeding station -- has been recorded within the Park. '[his bird is 
characteristic of tile streams of the Guineo-Congolian forest and extends into the shaded 
mangroves of Senegal. 

Human Ecology 

Most of the natural vegetation of the Basse-Casarnance has been replaced by rice 
fields or peanut fields and dense groves of Elaensis guineensis (oil palm). When the park 
was created in 1970, there was, at first, some difficulty in preventing human intrusions. But 
a combination of factors makes the integration of this park with the surrounding 
population, the most successful seen by the team. 

First, the local people (mostly Diuola) have a tradition of sacred forest protection, 
which values they seem to have transferred to the Park. No bush fires are ever reported 
and no poaching occurs. Other sacred forests exist nearby which are used for traditional 
ceremonial activities, and to iarbor village discussions and decision making activities. 
Some of the sacred groves nearby are large enough to support leopards. These are, 
unfortunately, not connected to Zhe Park. 
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Second, the closeness of the Park to major tourist locations (Cap Skirring) hasmeant greater use of the Park (about 30,000 visitors per year). This has had secondaryeconomic impacts on the local villages which are much appreciated. There is a folkdance group that performs regularly for tourists. Some small hotels have been involved withtourism. But, Park conservator has been unable to interest the Club Med in Cap Skirringin Park activities. Only a few tourists were in fact seen. The Conservator, however, is

concerned to limit traffic to less than 100 persons per day. 

Third, the Park service personnel have made special effort to cooperate with thesurrounding population. The present park chief is Dioula (from Bignona) which surelyhelps facilitate communication with surrounding villages. The team has noted throughoutSenegal that park directors and other agents trained by Andre Dupuy have exceptionalcommitment to and knowledge of ecology of their parks. A typical example: in years ofexceptional fruit crop production, when even the monkeys cannot eat all the fruit, villagers
are allowed into the forest to collect surpluses. 

Fourth, the young people in Gussoye have organized a chapter of Les Amies de laNature Clubs. Annual field trips bring school children into the Park. The park directoralso has a slide show which can be used for presentations in nearby schools. A chapter ofLes Amies also exists in Ziguinchor. This chapter built the current Command Post office.
lie felt this initiative had greatly enhanced respect for the park. 

Fifth, charcoal collecting has been prohibited in the department of the Basse-Casamance on local initiative. Traditional local respect for forests, plus this legai backinghas meant that no "wood poaching'" occurs. In fact, charcoal sellers brought in throughgovernment program were run out of the 
a 

area and beaten for trying to skirt local mores.The degree of popular integration, the humidity and presence of surrounding waters and
farmland has meant that hruLshfires are not a major threat to biodiversity as found in other
 
parks. There was, in fact, mluch dead wood on the ground; nesting sites for the yellow-
Casulued hornhill -- a rainforest species that needs large, hollow snags to nest -- were
 
available. 

In summary, the situation is in stark contrast to Niokolo-Koba. The main effects ofhLuillans on this Park have been the constriction of the park to a very small size to supportlarge mammals and the impossibility of park expansion. 

Nature of the Initiative 

The initiative was the creation ef the Park in 1970. The present initiatives relate to 
protection of the Park. 

DESCRIPTION OF INITIATIVE 

The initiative is not threatened but is going through an extremely difficult period.The drought has lasted sixteen years. Tile area around Ziguinchor has affected the largestaverage drop in rainfall recorded in the Sahel -- about 400m per year. The watertable 
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on which this relic rainforest relies has dropped 25 meters (75 feet) in places. Whole 
groves of trees (Ceiba petandra) have died. The lowered watertable has allowed saltwater 
intrusion that has threatened some of the palm groves. 

Many water adapted mammal species are disappearing in the Park. The hippos 
were forced by salt intrusion to migrate south and were shot by farmers in Guinea Bisseau. 
They are now extinct in the Park. There are probably only two forest water buffalo 
remaining. Sitatunga may have already disappeared. 

Faced with this situation, the main priority of the Park has become to reinforce local 
water supply. The conservator wants to try to import water -- by pipeline from nearby, 
inland wells -- to maintain watering holes until the drought breaks. It is estimated that ten 
years of good rainfall would be enough to restore the water tables but there is no certainty 
that such will occur. There has been no international or national help to help cope with 
this drought crisis situation. Minimal financial costs would be involved in piping water 
from the town 9 kms away. 

Other needed initiatives are basically educational. Throughout Senegal, Les Amies 
de Nature Clubs needed better support as part of the education on environmental problems 
of natural resource management and national heritage of wildlife. This will be discussed 
tinder themes. Included in this (and stressed heavily by the Park director) was the need for 
more school trips into the park. 

GENERAL DISCUSSION OF INITIATIVE 

The Basse-Casamance is a small gem of a park like the small national monuments 
of the United States. It is an example of what happens to species when the park size is too 
small. The Basse- Casamance has suffered from fragmentation of the surrounding forests, 
human intrusions into the wildlife corridors that connect forest fragments and, most 
im)ortant, no sources for population replenishment after local extinctions occur. In this 
case, the cause of local extinction was not directly human, It was the persistent drought. 
The park will now be reduced in biological diversity. This has occurred in many United 
States parks. The only way to restore this diversity will be to re-introduce species after the 
drought has broken. The Senegalese DPN is more advanced than any other Sahelian 
country in re-introductions (see Djoudj National Park, for example). Janice Carter re
introduced patas to the Basse- Casamance and is famouls for installing chimps in Gambia. 
Given the relic nature of the forest and its present isolation, the Basse- Casamance is a 
true biogeographic island. A park plan for long-term preservation of germplasm of trees 
and populations of animals by reintroduction will be necessary to retain biodiversity. 
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D. NIOKOLO-KOBA NATIONAL PARK (Senegal) 

BASIC INFORMATION 

Location 

Niokolo-Koba National Park, 100 km SE of Tambacounda. 

Region: Region du Senegal Oriental 

Present 

NRMS Team: Peter Warshall, Eric Arnould, and Idrissa Samba.
 

Met during site visit: Souleye Ndiaye, Conservator of the Park; and Ibrahima Seck,

Chef de Poste at Badi.
 

Accompanied by 
a guard from one of the outlying posts. 

Major Characteristics of Location 

The Niokolo-Koba National Park is a major location for the protection of biologicaldiversity -- both habitats and species. It is situated at 13 North latitude and 13 Westlongitude. It has a five month rainy season and a seven month dry season. Before thedrought (before 1968), the average rainfall varied between 1,100 and 1,300 mm. This hasbeen drastically reduced in the last 16 years and has lead to the loss of wetiand habitat and 
tree species in need of high water tables. 

In contrast with tile vast sedimentary basin of Senegal, the Park sits on older andmore folded terrains with Senegal's tallest peaks (for example, nit. Assirik, 311 m). ThePark is crossed by the elegant meanders of the Gambia River and its immediate tributaries.Although classified as tile Sudanian Zone, tile Park has a much more diverse number ofhabitats than this classification indicates. The river derived and wetland habitats includethe open water, the banks, tile ephemeral ponds and marshes, and the former alluvialsands. Tile plains and valleys include dry forests, palm (Borassus aethinDiun) forests,bamboo forests and shrub savannas. In addition, the ravines with their exceptional lianavegetation aiid the special "bowal" openings all have plants not found in other Park 
habitats. 

The park's size and these habitats create one of the fev locations for large mammalsin West Africa. They will be described below. About 350 bi,'d species and more than 70
species of mammals live within the Park. 
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Number of Hectares Affected 

The park is 913,000 ha (8,130 km2) in size. Ecologically, the park forms a land 
bridge between the Faleme Valley hunting preserve (approximately 100 kms northeast) and 
the Guinean Park (its legal status is currently unclear). As a source of recolonization due 
to local extinction, a source of renewed genetic diversity, as well as a migration route for 
larger mammals, the park affects a much wider area. The importance of the park as a 
freshwater fish source to the lower reaches of the river (which are badly damaged by the 
drought and over-fishing) is unknown. 

Special Characteristics of the Case 

The Niokolo-Koba National Park is Senegal's largest, wilth importance locally, 
nationally and internationally. It is a Man and the Biosphere Preserve under UNESCO 
auspices. IUCN has designated Niokolo-Koba as a top priority Park and reference biole 
for the Sudanian Zone. This understates the importance of the Gambia River in the 
creation of habitat diversity. 

With the reported elimination of the elephants near Matam (1984), Niokolo Koba 
remains the only location west of the Senegal River with interior elephants. It also harbors 
the northernmost natural population of chimpanzees within a protected area. The 
chimpanzee is recoginized by IUCN and the USFWS as an endangered species. These two 
species alone have great tourist value as well as biological importance. 

The Park also harbors remnant populations of other rare, threatened and 
endangered species. 'File Giani Eland is clearly endangered, with tile largest known 
population (about 500 individuals) within the Park. Tle "vulnerable" leopard is almost 
common in tile park with perhaps 100 individuals (1975 estimate). The Wild Hunting Dog, 
a threatened species, is declining rapidly within the park and elsewhere. The park's 
conservator reported only a few scattered sightings. In 1970, there were about 100. The 
endangered Slender-snouted crocodile, the endangered dwarf crocodile and the vulnerable 
Nile crocodile can be found in the tributaries and/or nlai, channel of the Gambia River 
within the park. 

Other species of both tourist and biological importance within the Park include 
lions, Cape Clawless Otters, Aardvarks, pangolins, Red River Hog and hippopotami. 

Traditional Land Use Practices 

Traditionally the area was used for agriculture by a small number of villagers (less 
than 10,000). However, Bassari and other hunters ranged widely over the area in search 
of game. 
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Nature of Initiative 

Biological diversity was preserved through the formation of the national park in1962. Subsequenl initiatives taken to reinforce the effectiveness of conservation within thisinternationally designated biological area are discussed below. 

DESCRIPTION OF INITIATIVE 

The initiatives taken to maintain biological diversity can be roughly dividedecologically-oriented initiatives and socia!ly-oriented initiatives. 
into 

There is ObVious overlap
between them. 

The ecological initiatives include: (1) control burns for tourist viewing, to preventcatastrophic fires and to replace the opening of the forest that was traditionally done byelephants; and (2) reintroduction of some vanished species. 

The social initiatives include: (1) active struggle with the poachers by creation ofmore guards;, more posts, better equipmaent; (2) passive struggle by education in schools an-'local villages, compensating informers, forming anti-fire and anti-poaching committeeswithin the villages; (3) trying to intergrate park and village communities by helping withbrush fire control committees; (4) finding employment for villagers in park maintenance;(5) plans to involve locals inl the tourist industry througl the creation of tourist villages;and (6) sharing "excess" wildlife such as guinea fowl with the villagers for commercial 
exploitation. 

It should be noted that none of these social initiatives appeared to be very successfulas they were underfinanced, understaffed and without adequate specialized personnelresponsible for implementation of particular initiatives. Vehi,,es Jll otherand logisticalmaterial was in short supply, repair costs are high because of the terrain, and rough fieldconditions. Food and medical supplyIo the posts is difficult because of the road conditionsand distances. The team served as a taxi service for a park guard because he had no other
 
means of transportation.
 

Technical Measures Taken 

This section will not describe the technical aspects af Park Management in detail.An extensive system of dirt tracks exists, bUt the bridges are inl di:;repair.can Tourist facilitiesbe fc Lat Sintaba avid Niokolo, which are likewise in disrepair. A network of guardposts exists through )ult the park, )u1t facilities and logistical support are rudimentary. 

It is recommcn(ted that another mission specializing in park management be sent toNiokolo-Koba to moredetermine precisely needs for fire control, poaching, improvingcomm-unication between outposts, access, poaching equipment, telemetry to followelephants and, perhaps, chimpanzees. Inl addition, a study of wild dog population decline,
proposed by IUCN, is needed. 
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Social Organization of Initiative 

Currently, the park is organized on a paramilitary basis with extremely limited 
villager participation. A few local men a't as guides. Otherwise villagers are encouraged 
to stay out of the park 

The following initiatives have been suggested by the Park Head and appear to be 
important. Again, funding and a plan for integration of neighboring villages into park 
programs must be a high priority. 

(1) Increased educational efforts in the schools to describe what is important
about the park and why the park should be protected. These might include audio-visual 
presentations in the Pulaar, Mandinga and Wolof languages. Programs to establish 
"Friends of Nature" chapters, as in the Ziguinchor areas, should be considered. 

(2) Financing for formation of a guinea fowl collection for Women's Groups in 
seven villages to allow them to fatten guinea fowl for sale. 

(3) Discontinuing fees for Senegalese entering the park. The current fee 
structure has discouraged citizen understanding of the park. Organize package tours 
through Senegalese companies. Expand the program of granting park tours as prizes to 
honor school studCnts. 

(4) Further cooperation between the park and local villagers for brush fire 
control and anti-poaching committees. Find alternative economic resources for villagers.
Funding for tours into the park for villagers should be part of this project. 

There are 173 guards trying to police 913,000 hectares. They do not live with their 
families, and have only four days each month to travel from the park to be with them. 
Food is difficult to obtain because of the distances to the nearest markets and lack of 
vehicles. The post housing is not protected against mosquitoes. Emergency first aid does 
not exist. This worries many guards because of the violence involved with confronting or 
tracking poachers. The poachers are definitely better armed than the guards. Many of the 
guards use 1936 French carbines or American Winch:-,ters. 

Economic Incentive System 

Economic incentives affect the owners of the limited tourist infrastructure installed 
in the park and the handfull of guides and local organizers of excursions into the park from 
Tamabacounda or the Gambia. The only positive economic incentives for villagers are the 
occasional hand-outs of food they may receive for spotting fires or informing on poachers. 

Socio-economic Data 

The park receives only 4,000 to 5,000 visitors per year. Less than 300 are 
Senegalese. Visitation has recently decreased because of a dispute between Air Senegal 
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and private airplane tour guides. This dispute depressed the number of visits by, at least,
1,000 visitors per year. 

The park earns directly ahoLut 12,000,000 CFA each year which does not covei expenses of 30,000,000 CFA. However, if the average tourist visits the Tambaroundaregion for 4 days aid spends about 200,000 CFA, then the park may be generating inadditional 20,000,000 CFA in indirect benefits each year. 

The park has many indirect effects on Senegalese income which could not bedefined. These include the obvious tourist income to hotels and local guides. Forexample, four entrepreneurs in Tambacounda currently mount low cost tours through the
park for low budget tourists using Pugeot 404 trucks. The National Park is also a sourcefor hunted animals outside the Park, especially in the Faleme. Many hunting expeditionswere located in Tambacounda. Ultimately, many of the permits rely on resupply of gamespecies from the park. No studies are available to quantify these indirect effects. 

GENERAL DISCUSSION OF INITIATIVE 

Human Ecology 

The )ark has so far provided sanctuary for many large mammals of West Africa.
But, large mammals with migration needs and large mammals with commodity value such
 as elephant ivory or, more recently, hippo teeth are extinct or 
rapidly disappearing. Boththe giraffe and korrigun hartebeest are extinct within the Park and throughout Senegal.
(They are extinct or heavily threatened in all Sahelian countries). The elephant population
is in extreme jeopardy from poaching. There are probably fewer than 75 animals "Ind -:iost

of these are not of reproductive age. 

The human ecology and history with the National Park has been complex. Many
conflicts have not been resolved. These include: 

(1) Lion, leopard, and hyena attacks on cattle and other livestock, especiallyduring the dry season when livestock roam more freely because there is little fear of
livestock eating agricultural crops. 

(2) Poaching for Ibshmeat with, according to the park head, an increasing marketin Tambacounda. The bullshrCat focusses on roan antelope, bubal hartebeest, buffalo andwaterbuck. Smaller animals include warthog, duikers and bushbuck. Villagers with stronghunting traditions also prefer to raise livestock for sale and hunt bushmeat for local 
consumlption.
 

(3) Poaching for trophies. The species affected by poaching for skins and hornsinclude leopard, lion, otter, crocodile, roan antelope, bubal hartebeest, waterbuck, buffalo,
reedbuck and eland. 
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(4) Poaching for ivory which focusses on elephants. Hippo and warthog serve as 
secondary species. There is virtually a war in Niokolo-Koba over the few remaining
elephants. The poachers have Uli and Kalishnikov semi-automatic weapons and are 
organized for international sales. Even the smallest tusks lead to elephant kills. In 1984, 
a Park guard was killed by poachers and less tragic incidents are common. 

(5) Police tactics, searches, and man-handling of villagers by park guards.
Because of the intensification of poachers vs. guards, guards have been reported to enter 
border villages ani enter homes illegally and force information from villagers. 

Although the team could not careful!y reconstruct the past history of human 
resettlement from the Park, "Ahere were strong indications that resettlement had not 
promoted goodwill between the park personnel and the local population. Very little has 
been done to provide positive economic incentives for villagers to protect park resources. 
It is apparent that past history and limited economic incentives contribute to poaching 
problems. 

Recent OMVG plans to construct a dam either within the park boundaries (the 
Kekreti Dam), or upstream in Guinea are the focus of a great historical moment. The dam 
would include a transmission line through the Park; influx of humans involved with 
construction and operatio".s of the d]aim; flooding of riparian areas and loss of the flood 
pulse; possible increased illegal hunting by workers and new residents; new roads and 
borrow pits; and partial blockage of migration movements across the river; increased 
contact between livestock and ungulates which can increase transmissible diseases; etc. 

Cooperation between park officials and the OMVG has been tense and minimal. 
Officials in each organization have tended to view the others as competitors rather than 
allies in a common cause. The impact on the park of proposed mitigation measures such 
as insured flood pulse and in-stream water rights for the park have neither been discussed 
nor evaluated by a joint committee. Mitigation funding is uncertain. 

Flooding will cause some villages adjacent to the park to be moved. Between 4,000 
and 8,400 people are involved and, if eqluivalent quality land is to be found, then between 
6,500 and 13,500 ha will be required. This may require sacrificing further land within 
present park boundaries. 

Niokolo-Koba is an extremely important protected area for biological diversity that 
is in the greatest need of assistance of all protected areas visited in Senegal. The 
international community (UNESCO, USAID or private NGOs) could greatly aid Niokolo-
Koba with a special mission to evaluate Park management, and possibilities for better 
integration of the Park with neighboring villages. 

The conservator is interested in the possibilities of reintroducing vanished species 
and trying to negotiate the opening of migration cooridors to Guinea. More study is 
needed to determine whether habitats are suitable to do this. 
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The park is in need of a plan for development in order to bring tourists in contactwith major attractions (chimps, elephants, lions). Given the park's status as aninternational preserve, aid to park manageiment appeared minimal. Tou rist values of thep,rk were not coordinated with "package" tours, such as the coastal tourism. Thewilderness values of tie Park (vs. the developed game parks of East Africa) have not beenemphasized. The experience of the Gambia river, a forested park (vs. Savanna) and specialtopographic features (waterfalls) are virtually undeveloped. Few arts and crafts activities

have been coordinated with the park to benefit local craftspersons and park guides. Anacarate park map was unavailable. Research workers do not contribute to park financingand rarely send their reports to the park. Information on park ecology wvas not 
aIccuI uIlati ng IocailV. 

This short summary cannot do justice to the importance of Niokolo-Koba. The book
Le Niokolo-Koba by Andre Depuy and EcologiC (Iu Parc National du Niokolo-Koba byJacques Verschuren provide further information concerning the richness of this park. 
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E. DJOUDJ NATIONAL PARK, SENEGAL 

BASIC INFORMATION 

Nature of the Initiative 

Djoudj National Park was created to protect the breeding and wintering grounds of 
Eurasian migrant, intra-African migrant and resident waterbiids. The Djoudj, the sudd 
swamps of Sudan, Lake Tchad and the inner delta of the Niger River are the four most 
important wetlands remaining in the Sahel and northern Afro-tropical zones. The park
helps insure waterbirds and other plant and animal biodiversity in the face of massive 
agricultUral development in the Senegal River Basin. 

Natural Resources Affected 

Since the Djoudj is a national park, the resources affected include water and water 
quality (especially seasonal freshwater su"plies and natural flood pulses), soils, air quality
(eolian sand reduction), and biodiversity of plants (natural wetland vegetation and habitats)
and animals (especially w'aterbirds but also vulnerable and endangered mammals and 
reptitles). 

Number of Hectares Affected 

The park itself is 16,000 hectares. But, the area affected is far greater since many
of the birds are Eurasian migrants. The park affects biodiversity from Belgium to Siberia. 
The flight paths of the intra-African migrants are less well known. But, the park may affect 
biodiversity throughout the Sahel and south below the equator. 

Location and Region 

The Djoudj National Park is 60 km NE of St. Louis, Senegal in the Region de 
Fleuve. 

Characteristics of the Location and Case 

The park is located in the Djoudj depression in the channel of the Senegal River. 
It became a waterbird haven in 1963 when agricultural dikes prevented the flooding of 
many of the river's islands, eliminating these habitats as waterbird roosting, feeding and 
nesting areas. This agricultural development was designed to retain water for longer 
periods within the Djoudj depression to partially compensate for losses. 
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Tile Djoudj is part of an integrated complex of wetlands including Lac de Guiers,
shortlines of tihe Senegal delta, and the delta lands of 1Mau ritan ia (tihe l)iaou ling
depression, the Tianbrank depression and tile shoreline of Keur Massene lagoon). If one 
area dries Lip, the waterhirds depend Ol the other areas. Nearby, the 7,000 ha l)elta sec 
area (Ross-Bothiio) has also heen set aside for waterbirds. This whole complex of wetlands
is, in tuirn, integrated with the FIu rasian breeding grounds of many of tile ducks and the 
ponds and pool breedi rggnu nds of tlie Africanl ducks. Preservation of hiodiversity cannothe viewed narrowly withi 9 species of palearctic waterbirds and over 20 species of African]
residents and migrants. 

By mid-winter each year, the Djoudj contains 90% of aillthe waterhirds wintering
the delta. The gargianev 1)O)llat i( l has varied hetween 23 and 143,000; piitail (.ick
between 3 and 110,000; while-faced tree diucks hetween 4,300 and 43,()00. T"he major par!
of the West African white pe licani)()J)1tll tim win[ec, ItDjoundj. In good years, more than 
one million birds, including 20(0,000palcarctic ducks can he found at tile Djoudj. Many of
Scnegal's protected hirds (white sto)rks, ecrets, flaning( s, crn )wned crane) find refugee here. 

The l)j(idj alsO pr(widcs ,anluiCtirv for the Nile crocodile (considered a threatened

species) and the Vest ;Africaln 
 rn.nat ce (cols idered endange red). Recelit re-introductions 
of formerly extinct gazelles have taken place and appear to he sLccessful. 

The veoetatioli Of the l)joudj contains: (1)valley formations (gonakie) of Acacia

niltict/A se-va, Sal\;idora p and. Orvza ic/Salsolo h)aryoosma; (2) talinnes (a
"_i, harthi 

steppe-like formation) of A. nilotica. 
 alanities .ietagyica, aniarix senegalensis, S. persica/
Schoelifeldia, (hloris rier/S. ha rymi~sla; and (4) lhragmites/Tamarix along tle floodplain
 
edge. 
 Open water, iy pond areas, emergelnt gra.s and other vegetatlion are the most 
important hahitats for witcrfiowi. [he gonakle is a rapidlV disappearing riparian habitat
 
hecause (ofriverside amricultural developlent.
 

[he soils are littoral and deltaic with depressions of halomrorphic acidic soils. 
Salinization is heavv to slight. 

Traditional Land Use Practices and Recent H istory 

The Djotidj depression has only one small area that allows agriculture. They were 
two villages when the park wva. created. One village has been relocated. Tile other is
iniediately adjaceill to tlie park. lIlerders can he a proleni ill tile dry season. There are 
feral donkeys. Almost all large inmiiialla.ian wildlife disappeared froim huti ng. 

Tlhe Djnilj water reginme is artificial hec.use oh" the agricuitu.ral developnient of tile
earlv sixties and the c nst rietiC( of the I)iiia salt-harrier dali] just downstream and tile 
Manatalli Dali upst rea liim inMali. Il addlition, as mo0re freshwater is diverted for l)erimeter
irrigation, the flows will change. Essentially, the effectiveness of the Djoudij (epeids l the 
niaintenance of a series of dikes, tailgates anlid locks as well as proper llmanagement of the 
in-coming and out-going flows. 
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The park is under the Ministry of Nature Conservation (Ministere pour la Protection 
de la Nature), It is more immediately under the National Parks Departlent (DPN). 
There are 24 employees within the park who have four days off each month to see their 
families. They live in open quarters without mosquito protection. They all gathered about 
1o discuss with the NRMS team in a knowledgeable and concerned manner, the ecological 
problem,s of Djoudj. 

Present 

NRMS Team: Peter Warshall, Joe Tabor, Kjell Christophersen 

Accompanied by: Moussa Fall, E&F. Met during site visit: Kara Sane, Agent
Technique a u Pare Nationaux des Disaeux du DjOudj (Adjoint Technique Conservateur du 
Pare). 

DESC IPTION OF THE INITIATIVE 

The National Park is an official Man and the Biosphere Preserve under the United 
Nations. 'Fle park compensates for wetlands lost to agricultural development and insures 
sanctLary for waterbirds and mitigates the degradation of the Senegal River Delta complex.
Initiatives described here are those needed to maintain or improve biodiversity. The park 
is, at the moment, a partial success but greatly worthwhile. 

Dike and Tailgate Repair: The (likes and tailgates are only partially operative. The 
breeding grounds of white-backed, pink pelica~ls and greater flamirigos had been inundated 
becauise of the inability to control waterflows. There was no breeding during lie NRMS 
team visit. The situation has become worse because of the flooding caused by tie Diania 
dam. There is the threat that the flooded grasslands will be over-flooded. Not only will 
(luck and geese populations find less food, but they may flv to nearby agricultural projects 
to find grain. Other affected species inclde crownied cranes, while storks, European 
spoonbilIls, Osprey, West African River Eagle, Marsh harrier, Montagu's harrier. These 
are all officially protected species inSenegal. The maintenance of biodiversity in this Man 
and the Biosphere reserve with Eurasian migrants is the highest priority for donors in 
Senegal. In addition, effective control of' waterflows would help in1crease populatiorns of 
rarer waterbirds such as Pochard, Ferruginous luck, Egyptian goose, and Comb Duck. 

The total costs of this project have been estimated at 460 million CFA. The OMVS 
was .structed to repair these (likes and tailgates or construct new dikes as part of the 
Diama dam and Manatalli dam project. ("Nonimplementation of mitigating measures is an 
unsatisfactory alternative," OMVS, no date). OMVS, donors, UNEP have, so far, not 
fulfilled these mitigation requirements. Part of this program should include a waterfowl 
consultant fariiliar with management of waterflows and levels for maximum grass, fish and 
nesting production. 
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Tihe Djoudj is a cost-effective intervention to keep migrant birds away from 
cUitivated fields and safe from hunting. It helps economic profits by reducing grain losses. 

Maintenance . ikeep and Personnel: The park has an inadequate maintenance and 
unkeep budget for waterworks, tourist facilities and personnel. The tourist blinds have 
rotted posts. The livinrg quarters for park workers have no nmsquito nets or doors. See 
themes for a more general diSCussion of maintenance needs for biodiversity reserves in 
West Africa. 

Artificial Estuary: The mitigation measures suggested for Manatalli and Diama 
darms included an artificial estuary to maintain the Jiversity of fish species, salinity gradient, 
piscivore bird food stipply, and manatee and estuarine fish migration routes. OMVS has 
not acted kn this )roposal though both dars are complete. 

Ratioraliztron of Park Ionmidaries: Both OMVS anrid the park have suL.. ested 
enlarging l)joudj so that the northern and/or eastern bourdaries include the gonakie
forests and shorelines along the river itself. This extension would ilpact about 500 people
in three villages as well as some agricultural land. The extension would bring the park to 
Maluritania's borders. The park technician said this extension should he based on finding
equal or better lands for the 500 Senegalese within the proposed area. 

Biodiversity Restoration: Djoudj is alreadv involved in a reintroduction prograi for 
two extinct gazelles and patas monkeys. They have a wvell established program with a 
breeding reserve (Gambel) south of St. 1.ouis. lart of this reintroducticri program ilcludes 
the elimination of feral donkeys. The park needs fudls for reforestation and control of 
fIluvial sedimrenrits and colian sands that are filling in wetland habitat. 

I.ducuion: The surroutlnding towns and villages could well profit fronm an 
enviroimental edLcation program aid the improvement of the Djoulj museum. See 
"tlimes" discussion and Walia interveintion. 

Conflict Resolution: Tlere are relatively few conflicts with the surrounding peoples.
Access by cattle herders to the park is the major violation of park boundaries. See conflict 
resoluLItion il tlienes section. 

Socio-economics 

Arnual visit fees in 1987 allO unted to 7 to 8 million CFA, below anticipated levels 
of about I iillion. B1t, this does riot include the miiultiplier effect (hotel expenditures, food 
travel, etc.) that increased incrme teui fold. The more species within ile park, in thegreater numbers, tile greater the visitation. The assura ice of "glamor" species such as 
flanirigios arid fish Cag'les within ilie park will lielI) i:crease visitation. Biodiversity works,
in this case, for labor-intensive economic development. Research workers have been 
conspicuoLis iii NOT contribuirig equ ipelit or aid to park infrastructure. 



93 

DISCUSSION OF THE INITIATIVE 

The Djoudj is among the most successful parks in Senegal in terms of wildlife 
administration and improvement of biodiversity as well as visitation rates. Its Afro-tropical
and Eurasian imlportance give,- it a special place among Senegalese and West African 
parks. Its problems are those of other biodiversity preserves: i'frastructure maintenance,
river basin management, education, conflict resolution, and boundary locations. It suffers 
particularly from similar river basin development schemes in North America -- promises of
mitigation measures (dike and watergate maintenance, artificial estuary, technical wildlife 
management assistance) that have not materialized. 
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F. SINE SALOUM NATIONAL PARK (SENEGAL) 

BASIC INFORMATION 

Nature of the Initiative 

The park was created to protect the northern most mangroves, a series of off-shoreand on-shore bird breeding areas, sea turtle egg-laying habitat, estuary habitats and a small
dry forest with some Guinean species. The initiative was to protect samples of biological
diversity (habitats and species) for future generations. 

Natural Resources Affected 

The park maintains soils, water and water quality, as well as specific habitats and
animal and plant species from extinction or harm. 

Number of Hectares Affected 

The park is variously described as 60,000 or 73,000 hectares. Mr. Coly states that73,000 is correct at this time. This includes the 400 ha Fathala Forest, sometimes listed as600 hectares. It is not known if the village and its dedicated lands are included withinthese estimates. The variation in overall acreage may involve inclusions or exclusions of open water and estuary (vs. land) within the estimate. Some estimates may wrongly include 
the Palomarin area. 

Location and Region 

Road access is to the west from the main road between Banjul and Kaolack. But,most of the park is accessible only by boat either from a small fishing town (Missirat)from coastal hotels further north. 
or

The park is in the Sine Saloum Region, Senegal. 

Characteristics of Location and Case 

The National park surrounds the mouth of the Diombos estuary and Bandialaestuary, its bolons, and wet season freshwater floodplains. It contains the northern mostlarge stands of mangrove in West Africa. Off-shore are a series of protected islands known
for their bird nesting grounds. Along the coast are sandy beaches used by turtles and ternsfor nesting. Within the mangrove are small "forested" islands (e.g., Betenti) that alsocontain or contained turtle nesting areas and saltflats. Between the Bandiala estuary andthe main road is a small dry forest (the Fathala forest) with some Guinean tree species.The villages of Bakadaji, a tourist hotel and park headquarters are located inside this forest 
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and within Park boundaries. The village's fields and livestock were seen within the park 
and the forest had been burned surrounding the tourist hotel. 

An area known as the Palomarin Reserve at the northwestern end of the park
(north of the Saloum River) is independent of the park. No one is allowed to live within 
this reserve. It contains fossil mangroves and migratory bird wintering areas. 

The park has suffered from the sixteen-year drought. More tropical, high rainfall 
species are dying within the park. The park headquarters itself is without an operable well. 

The park is poor in land mammals. There are spotted hyenas, one or two pairs of 
leopards, warthogs, green monkeys, patas, red colobus and galagos, Grimms' duiker, kob 
and oribi. The lat,e antelopes such as the roan are extinct. While aquatic marnmals have 
been reported, they appear scarce. Only the common dolphin is frequently seen. The 
endaniered West African Manatee and the endangered humpbacked dolphin (Sousa 
te uszii) arc dilficu't to locate. 

The status of park reptiles is not well known. According to Mr. Coly, snakes appear
to have disappeared. The Nile crocodile is present in unknown numbers and is hunted 
within the estuaries of the national park. The sea turtles (Green, loggerhead, leatherback)
cannot be monitored because the Sangomar sand spit has been isolated from the guard 
post by a channel of saltwater where the ocean overtopped the spit. Poaching is suspected.
Turtle shells are easily available for purchase. 

The bird populations on the offshore islands have been more closely monitored. 
Bird Islands and Terene Island have nesting Caspian terns, common terns (50 pairs), sooty 
terns (2 pairs), slender-billed qulls (1,500), and Larus dominicanus (4 pairs) Franklin's gull
and white-faced tree ducks have been reported as non-breeders. On the Sand Islands, the 
breeders include Caspian terns (2 to 2,500), grey-headed gulls (2,000 pairs) and Royal terns 
(6 to 7,000). 

Fishing is allowed within the lagoons and near shore areas of the Park, including the 
islands. 

Human Ecology of the Site 

In 1935, two villages and groups of humans lived within the park boundaries. They 
were the Koumberg and Bakadaji villages -- both Mandinga. The Koumberg have left the 
park area. Bakadaji village (with over 100 villagers) remains a strong influence in the 
Fathala forest. By law, the villagers have a right to maintain their lands within the Park 
and there are no suggestions or discussions of removing the village from the park. Though
limits of village cultivation and wood-gathering are supposedly in place, the team found 
village influence throughout the forest. Charcoal bags were seen near Park headquarters.
Cattle wandered without herders or fences. The hotel owner complained that the forest 
had been so severly burned near the hotel that wildlife had moved. Fields of gourds, 
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millet, cutting of Andropogan for fencing, etc. gave the forest area of the Park a feeling of 
an active village. 

The Pai-k appears to have been established about 1976 with recent additions. At thebeginning, World Wildlife Fund donated a boat and some vehicles for the park. The Parkis heavily influenced by the major road between Banjul and Kaolack which abuts the forestedge. Road kills, human instrusions that lead to brushfires "rpoaching, and a past historyof charcoal gathering and gathering Daniella for incense all influence the park's ecology.1loney gatherers as well as carelessness have been the cause of brushlfires. As statedabove, very few rules apply to the access to waters that comprise the park. Fishing isallowed and birds are regularly caught within the mesh of fishing nets. Although it isforbidden for fisherman to land on the bird islands, they do land occasionally. Even slightdisturbance of island nesters can lead to egg and nesting losses by gull predation. Thereare no controls on turtle, Sousa, manatee and dolphin hunting. Crocodile hunting is nota )roblem becauseL of the scarcity of' crocodiles. Because the local people are Islamic,neither monkeys nor warthogs are killed. But, with the increase pressure for warthog"ivory", poaching without use of the meat may be on the increase. 

Within the Palomarin preserve, women are allowed to collect salt. 

Researchers do visit the park, especially the coastal region. ORSTOM and BIROAhave done recent surveys. N,,ne of their reports have been forwarded to the park and nofinancial or equipment has been given to the park because of their research. 

Socio-economic Additions 

Tie Park is formed and financed under the Ministry for the Protection of Nature.There are 27 guards and technical assistants as well as the park director. During a year's
time, about 50 temporary workers are 
hired for special jobs. There are almost no visitorsto the forested part of the park. In 1987, 545 visitors paid to enter the park. Twelve wereSenegalese. The actual booth for piayment is not at the entrance from the main road so
additional "visitors" may have used the road without registering. There is no map for the
park, no list of' bird, plant or tree species that can 
be seen in the park and no pamphletdescribing the special terrain and tourist features of the park. No educational material on
 
the area is available at the park.
 

Visitors to the aquatic areas of the park and its shorelines do not enter through thepark and do not co.,]tribute an revenue to the park. They visit tile bird islands and thelagoons from nearby resorts or the town of Missirat. There are about two to three boattrips each day. At Missirat, a good price (negotiated) is between 10 anid 11,000 CFA.Each trip lasts about four hours. The park has claIno docking facilities for leasing to boatoperators. Some visitors come to the park expecting access the coastal islandto andwaters. They nust then return to Missirat or other locations. 

The team could discover no financial arrangements between the Park and the village
or the Park and the Hotel. 
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Present:
 

NRMS Team: Peter Warshall, Idrissa Samba. Met during site visit: Bertin Coly,
 
Park Director
 

Description of the Initiative 

This section will list some of the major priorities and areas of interest (social, 
economic, technical) that confront Sine Saloum National Park. 

Water: Because of the drought, both tlhe guard compound and the waterholes for 
animals have dried up. Mr. Coly considered this tile Park's immediate highest priority. 
Without water in the watering holes, the few mammals left in tile park have begun to leave 
and reintroduction of antelopes cannot begin. Tourism (which in forest habitats centers 
around waterholes) cannot be promoted. The necessity of water for the Compound is 
obviots. 

Protective Fencing: Inorder to help confine the animals within the park and to 
prevent further roadkills, there is a need for a fence along highway N.5. This highway will 
also discourage charcoal and animal poaching and give the park managers a better handle 
on village use of the park. The fence would require a parallel or pre-project education of 
the surrounding villagers in order to limit fence destructicn1 and accommodate their needs 
for walking. There are about 10 km of park/highway boundary. An additional 20 km 
would prevent poaching from Gambia which parallcls the park boundary in tile south. 

Brushfire Control and Reforestation: Mr. Coly reported great interest from tile 
women of Bakadaji and 18 surrounding villages foi the reforestation of trees lost to 
charcoal makers and the drought. Mr. Coly and the women listed boabab, cashew, 
tamarind, dimb, Detalium, Pterocarpus, and Parkia biglobosa as trees they Would like to 
plant. There are no nurseries associated with the park. The park would need to receive 
help from Eaux et Forets or an outside donor. Nineteen committees are in the process of 
forming that will respond to brushfires as well as become anti-poaching committees. They 
may also form the basis for reforestation groups. This initiative was considered the third 
highest priority by Mr. Coly. 

Reintroductions: It is clear that the forest area of tile park has few attractions for 
tourists and is, at this time, difficult to manage its a preserve for biodiversity. Senegal has 
taken a lead in reintroducing large mammals lost in other parks. Mr. Coly would like to 
introduce the roan antelope and tile red.fronted kb. This would be a second stage after 
the waterholes are restored and tile fence is in place. 

Crocodile Farms: In order to make the park more attractive to tourists, Mr. Coly 
has proposed an integrated tourist/crocodile farm in the bolongs (salt water alcoves or 
tributaries) of the Saloum and Bandiala. This project would reduce the conflict between 
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fishermen and crocodiles as it now exists. He hopes to employ younger men and boys tofence in parts of the bolongs as crocodile semi-wild pens. He feels that this is a five year
project before tourist income will help pay the costs. Income will be shared between thepark and crocodile farmcrs. 

A Senegambia P:ark: Of more interest to the international conmunitV than Senegalor the Gambia, this park was proposed in 1984. It would essentially add Gambiantributaries of the KArenti Bolon (e.g., Massarinko Bolon) as well as Galbia mangrove andcoastal habitats to the Park. The status of the proposal could not be determined. 

DISCUSSION O 7 THE INITIATIVE 

After Niokolo Koba, Sine Salotun (plus Palomarin?) was considered to have themost tourist potential of all Senegal's National P.-ks. It is closest to mnajor cities and has 
a combination of beach resort/wildlife attractions. 

Of all the parks in Seiiegal, this oi,2 might be considered too well integrated withthe population. There is a riced to develop and fund a long-term park plan to addressimpacts from the ti rough road, tie internal and external villages, and touirism. At themment, tie forested part of the I- rk has no real attractions and tihe result has been theslow spread of the village into the park lands. Mr. Coly understands the need forintegrated park/village management. How to tailor human access and use of parkresources to the specific needs to maintain biodiversity needs nore thought. 
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G. ABUKO NATURE RESERVE (THE GAMBIA) 

BASIC INFORMATION 

Location: Abuko, Gambia 

Region: Kombo North District 

Present: NRMS Team: Peter Warshall 

Met during site visit: Eddie Brewer, Director of the Wildlife Conservation 
Department. 

Major Chracteristics of Location 

Riverrine gallery forest and tall grass savanna. Pathways for humans to walk 
around; caged animals; watering holes; a food stand; bird blinds. 

NUmber of Hectares Affected 

Seventy-three hectares surrounded by fence. One side contains Banjuls old water 
supply pumping station and another side includes Banjul reservoir. 

Special Characteristics of the Case 

In 1913, this land became the original Abuko Management Area and a pumping 
station was installed. Over the last thirty years, the pool and stieam in the area have dried 
out from the drought, urban and industrial development and, perhaps, overpumping. The 
Abuko Nature Reserve remains the only forested area in the vicinity. 

The reserve is a major educational asset to Gambia. It is the only major nature 
reserve within close distance of a major West African city in which citizens and tourists can 
see wildlife. The area is an excellent bird sanctuary. Large mammals are necessarily 
enclosed in cages. Many of the large mammals are in the zoo provisionally as a step 
toward rehabilitation in the wild. Some have no obvious place to be relocated. 

Human Ecology and Socio-Economic Data 

The park is the only park visited by the NRMS team to make enough money to 
support itself. The exact number of employees was unavailable but appeared to be about 
ten. They guarded the animals and fed them on schedule. Much of the food for the 
carnivores comes from scraps provided by a nearby ahattoir. Over 10,000 visitors came to 
the park each year, plus a large number of local children who do not pay. The park,
according to Eddie Brewer, earns 20,000 to 30,000 Dalasis over costs annually. 
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Nature of Initiative 

The initiative aimed (1) to create a Nature reserve on a remnant forest; (2) stockit with species that need rehabilitation; and, (3) maintain a habitat for wild birds, monkies
and a few of the smaller indigenous mammals and reptiles. 

The reserve has been the way station for chimpanzees that now inhabit the Gambia
River reserve on Baboon Island. 

DESCRIPTION OF INITIATIVE 

The initiative seeks to maintain the biological diversity, especially of birds and smallmammals, within the reserve; to continue as a rehabilitation center for larger mammalsbefore they are returned to the wild; to increase environmental education; and work with
the local villages and industries to protect the park. 

The most creative initiative being pursued by the Park Reserve and the head of theWildlife Conservation Department is a buffer zone, agroforestry project. The centralinter\ ention would be the establishment of a mango orchard in cooperation with thevillagers surrounding the nature reserve. This would halt environmental degradation thatoccurs immediately adjacent to the reserve from livestock grazing and sub-urban sprawl.The project would have high visibility (being so close to Banjul), and coud easily becombin, with local canning of damaged fruit as well as export of high-grade mangos.could serve as a model for maintaining greenbelt orchards near the city. Forests have
It 

beneficial effects on air polltion from dust and cars. 

The project needs money for fencing and a social anthropologist to work out landtenure and the division of responsibilities and benefits with neighboring residents. 

GENERAL DISCUSSION OF INITIATIVE 

The Reserve has served as a source of monkeys for other reserves. At tie moment,a mountain gorilla is waiting for relocation in the Cameroons but an appropriate area hasyet to be found. The gorilla, now becoming a teenager, is coming to age that mayan 
prohilit reintroduction. 

The Ahuko Nature Reserve is imprtant as an Cxample of urban-orientedbiodiversity project ;. Tie only equivalent known to this consultant is Nairobi Game Parkin Kenya. 3ecause it is geared toward maintaining natural habitat, it should not beconfused with a "ZOO" -- although elements of the park are zoo-like. The use of blinds to•vatch wildlife is a crucial aspect of the park experience. Inclusion of the reserve in aprogram of primary and secondary school science and ecology education, and donation of
binoculars for school groups Would add to this experience. 
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H. GAMBIA RIVER NATIONAL PARK 

BASIC INFORMATION 

Location: Between Kuntaur and Sapu on the Gambia River. Access by fourteen 
kilometers of dirt track to the south bank camp of the Chimp project. 

Region: Niamina East District 

Present: o NRMS Team: Peter Warshall 

-n Accompanied by: Janice Carter, head of the Chimpanzee 
Rehabilitation Project 

Met during site visit: Jill Watt, volunteer under Stella Brewer for the Chimpanzee 
Rehabilitation Project. Staff members Bruno Boubane and Samba Waro. 

Major Characteristics of Location 

The Gambia River National Park consists of five islands within the main channel of 
the Gambia River. The islards are in the stretch of river known as the "lower freshwater 
zone". There is freshwater all year long, but tidal mixing occurs. The floodwaters control 
the chemistry of the river. This stretch of river was found to be exceptional within the 
Gambia River basin for its unusally high July phytoplankton production. While the main 
channel is relatively unproductive, the side channels and bolongs are very productive. One 
of the few remaining hippo populations in the lower Gambia River basin, as well as the 
endangered manatee, the vulnerable Nile crocodile and Cape clawless otter live among 
the islands. 

The islands and adjacent shores contain some of the best gallery or riparian forest 
in Gambia. The mostly evergreen forest was as tall as 20 to 25 meters with a "cathedral" 
effect reported by Janice Carter. Lianas are lush. The major island forest supports
populations of pangolin, bushbuck, serval, warthog, banded mongeese, baboons, vervets, red 
colobus, possibly leopard, and the introduced chimpanzees. Because of the dangerous 
nature of the chimps and because hruman presence would injure the rehabilitation project
(see below), no humans are allowed on the islands. 

There are two new islands forming within the area. These will be part of the park.
These islands are ued by local bird populations for roosting, and for feeding during the 
tidal changes. They greatly add to the diversity of birds found along the shores. Hundreds 
of white-faced tree ducks, Senegal thicknees, knob-billed geese, garganey and teal were 
seen. 

The shoreline is not included in the national park. But, it deserves mention as it 
contains fine stands of riverrine forest equivalent to Baboon Island. Some of the forest is 
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protected" by the ironpan cliff faces that jutt up just back from the shoreline. Some of the 
forest is being cleared for rice fields. 

In addition, the shoreline has at least one "intact" bolong (dubbed "Little Africa"),where raphhia palm and phragmites dominate. This habitat is very rare in this part of
Africa and provides another fine habitat for birds. 

Number of Hectares Affected 

The immediate terrestrial habitat consists of five islands. The largest is 1100 acresand harbors ten chimpanzees (Baboon Island). The next is 293 acres with 21 chimps. Thethird is 143 acres with 3 chimps. The fourth is an all grass habitat, with Andropogon sppredominant. The fifth island floods during high tides. The land area thus totals about1500 acres, not counting the two, newly forming mud islands. 

The aquatic habitat associated with the park was not assessed. Officially, all thewaters south of the main shipping channel, and all the waters south of the main islands are 
off limits and part of the park. 

Nature of Initiative 

The park was created to protect a series of riparian forests within the GaMbia River 
as well as reintroduce chimpanzees. 

DESCRIPTION OF INITIATIVE 

The most significant human presence is the chimpanzee rehabilitation project underthe guidance and financing of Janice Carter and Stella Brewer. The project has spenteleven years trying to acclimate chimps that were in medical institutions, included inpsychology experiments, or illegally traded, etc., to the wild. The full story is complex andlong. At the moment, there are 34 chimps living on three islands. The chimps still receive some extra food from the project once every two days, especially during the winter when,like humans near the river, they are subject to pneumonia and other respiratory problems.Howeve:, they are now largely independent of the project staff. 

GENERAL DISCUSSION OF INITIATIVE 

Historically, the park area was used for hunting, cutting raphia palms. It wasessentially uninhabited because of tsetse, mosquitoes, other health problems and thepresence of spirts in certain areas. At the moment, there is no real pressure on the landin the park. Many of the local inhabitants from Guinea have returned to Guinea with thechange in regime there. The human population along the shores appears to be declining. 

The villagers are on generally good terms with the chimp project which is virtuallythe only human presence within the park area (see below). They have benefited fron local 
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purchases by the rehabilitation project and an attempt to construct a hippo fence to help
keep hippos from their rice fields. When asked if they received any benefits from the park, 
in a recent survey, they answered "no". There is no tourism by land and tourism by boat 
comes from other towns. Tourism is actively discouraged because of its effects on the 
chimps. Other costs to some villagers include resirictions on fishable waters, prohibitions 
against cutting rapphia, and the hippo problem. 

No chimps ever lived on the islands in historical memory (chimps cannot swim), but 
chimps had been reported as far north as Basse, Gambia. They were hunted to extinction 
by the 1930s within Gambia. The carrying capacity of the island for chimpanzees is not 
known but, at the moment, researchers believe the chimps could exist with no supplemental 
feeding when fully rehabilitated. The chimps have attacked humans (one wounding 
occurred during my visit) and one chimp may have been poached. The chimps are heard. 
but rarely seen, from the surrounding waters. 

The presence of the Chimp Project has been the only protection given to the park. 
The Wildlife Department can afford one ranger who does not live by the river, and only 
receives about 280 D per month in salary. At the moment, the chimp project staff includes 
three trained workers, who also patrol during their feeding and maintenance duties, as well 
as one Scottish volunteer who watches over chinip health and behavior. Janice Carter visits 
when possible. Stella Brewer now lives in Asia. 'l'hcy both use personal funds to finance 
the project, supporting village/Park integration and operations. The financial situation is 
not known in detail, but the project appears to operate on a "shoestring." ;,'Vorid Wildlife 
Fund originally donated boats and motors. The motors have long since deteriorated and 
are now supplied by the project participants. 

The Chimp Project is viewed by locals and many outsiders as the reason for the 
park, and the staff is confused for Wildlife Department personnel. This is a natural result 
of their supplying all the petrol for the patrol boats, acting as guardians, guiding official 
tourists and consultants, and mediating with fisherman and rice growers. 

Finally, it is not the Wildlife Department but the Pori Authority that controls the 
main channel on the northern side of the river. Relations between the Port Authority and 
the park appear agreeable with relatively few violations of the navigable waters boundary. 

Other Socio-economic Data 

The park makes no money because of the need to keep tourists from disturbing the 
rehabilitation project. Nevertheless, boat operators are increasingly taking tourists tip to 
the island and violating park rules. The amount of money made and the number of boats 
in not known. 

Future plans center around further protection of the park; its possible expansion; 
and a new project to incorporate rice grower concerns (hippo damage) into park 
management practices. 
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The park needs a full time ranger who speaks English. The ranger needs to knowhow to run a boat and manage petrol supplies. Petrol needs to be supplied fromgovernment or private donor funds rather than one specific research project. Thoughtneeds to be given to long range funding and goals of the park consistent with the policies

of the Gambian government and concerns of international conservation groups. 
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V. A BIODIVERSITY QUESTIONNAIRE 

This chapter is basically the questionnaire used by the author to explore biodiversityconcerns in West Africa. It is included here as a helpful tool for other workers in natural 
resource management. 

A. Protected Areas 

1. Status of Knowledge About Special Habitats and Ecological Communities 

List from general to specific the kinds of Liotic conimlmunities within the Country.Using White's (1983) classification to start with, it is necessary to greatly refine analysis forparticular countries. The appropriate level will depend on the pturpose of protection. Forinstance, the "niaves" of Senegal costil dunes are uiinique communities, although any
individual species may not be threatened. 

It is important to avoi(i being too general. For instance, wetlands can be subdividedin closed and open gallery forest, mangroves, emergent vegetation, tannes, open water,sandbars, flooded grasslands, etc. Thc importance of a protected area cannot just be'wctlam s"()r S itililn or S.hlie Iin )ut nIutlst include a more specific sense of tree, grassand shrub dominants or special
instance, the Isle de Madeleine 

l~lant or 
National 

animal spccies within the community.
Park is a rocky, coastal, marine island 

For 
that 

supports the red-billed tropic bird. 

2. Coverage of Protected Communities 

Given the e:isting "paper" protected areas, what ecological communities, specialhabitats and special species (endenlics, rare, unique combinations) do they cover? 

3. Effectiveness of Protection 

Is protection fulfilling requirements of existing laws? Is protection level sufficientto maintain biodiversity goals? What are conflicts between protection, access and use ofnatural resources? Should protective status be Doeschanged (LII) or downgraded)?
protected area need a buffer zone? Is protected area connected to other habitat islands?Is protected area large enough for species of concern? Dtes protected area need 
restoration or reintroductions? 

4. Conservation Needs Outside Protected Areas 

What areas with speci:al habitats have not received protection? What areas needprotection as corridors between habitat islands? What international agreements are necessary to protect local biodiversity? River basins which act as both habitat for residentsand corridors between habitat island's require special attention. What major rivers require 
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water management plans to insure instream flows, flood pulses and long enough duration 
of floods to maintain biodiversity? 

B. Biodiversity and Animal Resources 

1. Status of Knowledge 

Is there a complete list of mammals, birds, reptiles, and amphibians? How complete
is the knowledge of insects? What is known of locations and population sizes of animals 
of concern? Are some subpopulations so isolated that gene flow can no longer occur 
between them? Have endemic animals been given special attention? Is it known where 
anima's that cross international boundaries go? Does the nation have any special
subspecies or races that require attention? 

2. Endangered, Threatened and Rare Animals 

Which animals have IUCN Redbook or US Endangered Species Act status? Which 
animals have special status nationally? Which animals have special status 
(cultural/religious/lcgal) locally? Which species are the highest priority concerns 
internationally and nationally? Has a complete population and location survey been done? 
Are they in protected areas? Are there national and international funds to hell) maintain 
their populations? Are the involved species in illegal international trafficking? What is the 
status of the nation's commitnent to protecting the species? -lave reintroductions 
occurred? 

3. Pest Management 

Which of the following -ire problems within the nation: (1) Waterbird consumption
of crops? (2) Terrestrial bird consumption of grains? (3) Large vegetarian mammals such 
as elephants and farms? or hippos and rice? (4) Large carnivorous or omnivorous 
manmmrnals such as lion and livestock? or civet cats and groundnuts? (5) Small mammals 
and crops such as gr.sscutter rats and grains? or house mice and stored food? (6) Disease 
control and secondary impacts to fish such as insecticide impacts to control malaria? or 
onchoceriasis control and habitat clearing? locusts? 

4. Consumptive Uses 

What are the species hunted for subsistence and drought fall-back food? What are 
the species killed for local cultural pUrposes (talisman, medicines)? What are the species
hunted for legal bushrneat and other animal products (skins)? What are the species hunted 
illegally (poached for bushmeat or animal products, i.e. ivory, horn, skins)? What are the 
species hunted by ex-pat hunters for trophies? Are any of the species over-exploited or 
threatened by local extinction? 
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5. Non-Consumptive Uses 

What are the species of major attraction to tourism? birdwatchers? Where are they
located? Are they in protected areas? 

C. Biodiversity and Plant Resources 

1.Knowledge of the Flora 

Is there a flora for the nation? Is the flora an adequate guide to the geographical
distribution of species? Is there a botany department in the university? Are type
specimens of various species indexed? What nations hold the largest collections of theflora? What institutions and individuals are actively involved in studying the plantlife of 
the nation? 

2. Endemic, Rare and Endangered Flora 

What endemic species can be found in the nation? Are they in protected areas?
What species have small !,cal populations or small widely scattered populations? What 
species are considered rare by international or local standards? Are they found in 
protected areas? 

3. Cultivars, Useful Natives and Seed Conservimon 

What are the most interesting native plants and cultivars r)r the nation (trees, grain
crops, medicinal plants, etc.)? What institutions are surveying native cultivars? Where are 
specimens kept? If seed is being collected or produced, who does it? Is seed re-distributedback to the population? Who certifies varietals? Where are the agricultural research
stations involved in extension work with varietals? Is there any collection or production of
irldocUlu m taking place? Who are the export institutions and individuals involved? What 
leeds to be done? 

4. Agroforestry Concerns: Exotics and Natives 

In urban areas, are there any projects to increase biodiversity in home gardens or
city parks? Is there a botanical gardens with a large variety of native species? Are there 
urban woodlots? 

In the peri-urlban areas, are there greenbelt woodlots or forests with many species?
In the rural area, are windbreaks, living fences, gardens, shade trees making adequate use
of natives or mutI tipu rpose trees? Does the village have its own garden for specialty plants
for medicines, cosmetics, etc.? 

In agricultural areas, are mulI ti)urpose trees for firewood, forage, soil restoration,
etc. being employed? Is there a nursery for natives as well as exotics? I-low long is the
fallow period? Are there browse reserves? Is there a nearby classified forest? Does its 
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rotational system take age - stands, native species, and support of non-human species into 
account? 

Do agencies and farmers have access to innoculum, mychorhizal fungi or other aids 
to restorestation? 

D. Biodiversity and Its Social Context 

1. Government and Laws: A Review 

What ministries and agencies have influence over any of the above biodiversity
concerns? What local, village groups have any influence over any of the above biodiversity
concerns? What extension agents (locust control, crop management) can influence 
biodiversity maintenance? Are they aware of biodiversity needs? Are they incorporated
into planning, policies and implementation? What is the general understanding and
attitude of high level officials and policy makers towards biodiversity? 

What laws exist that influence biodiversity? In particular, what laws cover protected 
areas, hunting, trade in animals, instream water rights, release scheduling from dams, etc.'? 

2. Education: Clubs, Media, Schools, Extension 

What is the state of environmental education in the prinary, secondary and college
or university? Is there a zoological park, botanical park or national park within easy access 
of the urban public? Is there a national program of natural resource conservation (e.g.,
firewood, water)? Is there a magazine on wildlife and environmental concerns within the 
countiy? Are there radio and TV programs concerning the environment and wildlife? Are
there "nature clubs?" Are there local organizations for reforestation, anti-fire or anti
poaching that have access to educational material? Do the national parks have any
educational material at park headquarters? Is there a book on the environment and the
wildlife of the nation in the spoken language(s)? What is the Ministry of Education's
attitudes and needs for a program that would include biodiversity and natural resource
management? Is there cooperation between local villages and the extension program? 

3. Religion and Culture 

What religions and cultures have any ethics that incorporate biodiversity (e.g., sacred
forests, taboos against killing certain species, species that are national symbols)? Are there 
cultural attitudes that can be incorporated into an environmental ethic? 

4. Donors and International Aid 

List donors and projects involved with environmental manipulation that could effect 
biodiversity concerns. Are these projects aware of biodiversity concerns? What can be
done to change USAID projects by addition or correction to more fully incorporate
biodiversity? What can be done in projects in which the United States is a participant 
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donor (e.g., the World Bank)? What projects can be funded to help increase sensitivity and 
incorporation of biodiversity? 

F". 	 Conclusions and Recommendations 

What existing projects have highest priority? Can additions be made to existing
projects to take biodiversity into account? What 	new projects have highest priority?policy 	changes are required by WhatU.S. government donors? How can the Peace Corps playa role in any of these projects? What policy 	 changes should the nation involved be 
encouraged to make? 
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Preface
 

In February 1987, the Africa Bureau approved tie Plan for Supporting Natural Resources 
Management in Sub-Saharan Africa (PNRM). The focus of the PNRM is achieving sustainable 
increases in agriculture and rural income where agriculture includes production of food and export crops,
livestock and wood. The PNRM grew out of A.I.D. experience indicat:ng that sustainable production 
is directly linked to the long-term condition of soils and vegetation and to the maintenance of habitats 
that harbor genetically-diverse flora and fauna. Under the PNRM, agricultural development is 
necessarily considercd a sub-set of nturad resources management (NRM). The PNRM reflects growing
congressional and public concern about investing for sustainable impacts in Africa. Under the 
Development Fund for Africa, (DFA)the African Bureau i:,expected to target 10% of the development 
budget towards natural reources management activities. 

The Sahel Sub-Rcgiorl Natural RCsources Management Assessment Report (SSRA), including an 
executive sumnary, is one of the essential steps in implementing the PNRM. It is the result of several 
months of Africa Bureau-sponsored field rescarch designed to address an important aspect of the 
problem of deve lopnmitt suslainability. 

The SSRA was conducted in the Gambia, Mali, Niger, and Senegal. The scope of work for the 
SSRA team called for its members to examine first-hand those farmer-based initiatives that vere having
enduring impacts and to describe the conditions under which the impacts were occurring. Sustainable 
development, because of its cross-cutting nature, cquircs us to know more about agricultue, economics, 
the environment, national institutions and thiir policies and the socio-cultural milieu under which small 
producers conduct business. Sustainable development also requires us to have a sound analytical
understanding of the relationships among the elements of a production system in order to understand 
fle system's resiliency and albi!ily to withstand shock and stress, both externally and internally imposed. 

Th. report focuses on a lio.t of on-farm agricultural production practices that show promise for 
sustaijable agricultural growth iin die four Saholian countris studied. itiwas prepared by a team of 
experts assembled by Energy/D-vClopment Ilntcrnational under the coordinatlon of Michael McGahuey, 
Agroforestcr, Natural Resources Branch, Agriculture and Natural Resources Division, Office of 
Technical Resources, Bureau for Africa. Volume One provides an ovcrview and findings of the 
assessment and presents the rccoini endatiolts. 

Volume Two pi ovidCs an in-dcpth dscripticn and analysis of each of the seventy initiatives studied. 
The Financial Analysis Annex (Voltmc 1ll) provides a menu of potential interventions and a cost and 
benefit aoalysis. The Biological Diversity Annex (Volume IV) reports on how into, iventions affected 
biological diversity of an area,,and tile potential for integraling biodiversity concerns into future 
programs. 

Compilation of this rcpo t would in t have bcen possiblk without the iaputs of many people. Mission 
personnel in each country contril-uttc :-untlcss hours in preparing for the team's visit, facilitating their 
work in-country, and reviewing their findings. Si-ccial gralitm!.. is extended to officials of the 
government of the Gambia, Mali, Nige-r and Scncgal who provided the team with basic information and 
guidance. A large number of professionals, inside and outside of A.I.D., also reviewed the draft reports 
and made substantive contributions. 

We intend this report to be the beginning of a proces.; rather than an end product. The wealth of 
information prccntted in this four volume rport provides itnumber of lessons for strengthcning country 
attion programs for Sustainable agricultirc. It also should a:;sis: the Africa Bureau ii.its long-term 
strategic planning and donor coordinalion effort s. Most importantly, it should be noted that the seventy
interventions described represent but a portion of the matnagement strategies being used by innovators 
who could serve as models for host country and donor invcstmcits that help farmers to help themselves. 

Dr.Abdul II. Whab 
Branch Chief AFR/TR/ANR/NR 
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Natural resources are the long-term capital on 
which a nation builds and grows. Every nation 
starts with a specific endowimcnt of water, soils, 
minerals, plants and animal life. It must manage 
this endowment well in order to improve the 
livelihood of its human Population, including its 
terms of irade with other nations. The management 
of natural resources --of the nation's ccolocy --is 
inseparable from the nation's economy. When the 
ecology is stressed by dr'ught and rapid population 
growth, natural resou-. nanagenent becomes 
increasingly difficult. Rcipiing short terni benefits 
may sacrifice the long term quality and quantity of 
the nation's natural capital. This is the situation in 
the W est African Sahel today. 

The basic parameters of economic development 
are no longer the same as in the pre-drought 
period. For the last sixteen years, rainfall has 
remained about 60% of pre-drought levels. The 
Niger, Senegal and Garbia rivers have shrunk 
drastically. Satwaters have moved ioland into the 
groundwater. Wells have dropped as much as 75 
feet, Forests and grasslands have become 
increasingly fragmented. Some productive trees, 
grasses and other valuable spe :.s have completely 
disappeared. Brush fires ha become harder to 
contrA1. Reduced number- of pollinators and 
greater distances bciwcen plants have reducd 
production; sced dispersal has been reduced. 
Traditional fallback Ioods can no h ;nger be found in 

quantities sufficient to h,. vest. The Sa hel's natural 
bank accoumnt has been dephted. In some areas, 
this depletion is so severe th'M ecological knowledge 
has been lost between tht, last geeation and 
today's children. 

The decline in rainfall has lasted long enough 
to kill off some native vegetation and block certain 
agriciltural practices. The rainy season has shrunK, 
preventing crops from growing to full maturity. The 
Sahara Desert has effectively moved south, 
undermining prevailing iand use practices. 
Development projects which assume pre-drought 
norms have doomed themselves to failure. 

the rural economies of the Sahel, this 
profound change in the resource base has wrought 
permanent changes in agriculture, herding, fishing 

The Rapidly Changing Context
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and, more generally, the uses of land, labor and 
natural capital. Drought has intensified resource 
conflicts between human populations and between 
humans and wildlife. At the same time, the 
situation is now more open to innovation to deal 
with increased pressure. Everywhere we saw people 
substituting their own imagination, technical skills 
and energy for what were once naturally occurring 
gifts of rain, dependable crop yields, gi'azing 
pasture,, forests, rivers and groundwater. In 
looking at the Sahelian struggle, we saw a cup half 
full, not half empty. 



Biodiversity 
The Neglected Natural Resource 

In simplest terms, biodiversity is what natural resource scientists call "germplasm". Most people know 
germplasm as packages of genetic materials called animals and plants -- everything from rice to 
elephants, mushrooms to aardvarks. But biodiversity means more than just species. It includes the 
maintenance of these species in quantities sufficient to ensure their survival in the future. Maintenance 
of biodiversity is easiest and safest by maintaining the community of species which supports it and which 
it helps support. In West Africa, this includes five major bio!ic communities: the Sahara Desert, the 
Sahelian shrub/tree drylands; the Sudanian dry forest; the coastal estuaries and near-shore islands; and 
the freshwater rivers. Within each of these communities are finer distinctions of unique complexes of 
self-supporting gerniplasm. 

The best known focus of biodiversity is threatened and endangered species. This illustrates the two
prc,ngcd focus of biodiversity. On the one hand, there is a need to maintain species that may not have 
an immediate or well understood human use. In West Africa, this list might include animals like the wild 
dog, pygmy kingfisher or ground hornbill. These species may continue to exist only in protected areas,
where the immediate goal of biodivcrsity is a sanctuary, as a reference biotic community (to understand 
the changes wrought by humans) and as an educational setting. 

On the other hand, there is a great need to maintain diverse species which have human uses. These 
include animal species such as the endangered manatee which is sacred within many local religions and 
a drought fallback food; plants such as disappearing millet varieties resistant to disease, drought or bird 
predation; amd trees endangered by the drought or over-exploitation such as kouf, which has a long
tradition of medicinal and religious uses. 

For purposes of this assessment, biodiversity addresses the maintenance of variety in both the natural 
and human environments. It can be contrasted with activities which reduce species richness and 
population abundance. Its three broad concerns are: habitat types, species and crop varieties 
(germplasm). In reality, it is impossible to separate the humarn and natural environments ir the Sahel. 
In most cases, the human ecology of biodivorsity is crucial for both conversation and sustainable 
development. 
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Successful Initiatives in the Sahel
 

Criteria for Defining Success 

Fundamental to our approach was thle idea that 
success cannot he attributed to technical measures 
alone. 1cnt e Sattrilted tecnicpic melayealone. Incentives -- social, economic, policy -- ples 
an equally important role. We saw many examplesof ptet jally cxtcellent technical measures wvhich 

failed for lack of workable incentives systems, and 
of even marginal technologies which had a positive 
impact because policy and incentive signals fostered 
innovative solutions. Extension and training havesuccessfully conmplemented economic reorganization 

s 
as well is the transfer of technical skills. Often the 
undlerlying socioconomic changes took years to 
matutire, but sharply accelerated technical change 
once they took hold. There is widespread evidence 
of misj udgment by donors and host governments 
who have ncglectcd the necessary socioeconomic 
icstructuring, and abandoned valuable efforts 
because they did not achieve short term technical 
results. 

Has Anything Worked? 

Tile simple answer is yes. The team visited 70 
promising natural resource management initiatives 
in the four countries. We saw some strikingsuccesses which had visible impacts, sometimes on 
large populations. We include in this category theA.I.D. sponsored (;ucsselbodi Natural Forest 

snnsoe te Magi ValFcy 
Windbreaks and the Mali mud stoves program. 
Ticall the lre sal sus oved m 
Typica v the large scale successes involved many
things happening at once: technical interventions, 
new socioeconomic incentives, policy change and a 
changing economic and natural context. We also 
saw dramatic examples of private initiative which 
have proven that there are strategies for intensified 
land management which rely primarily on labor 
input and which improve soil and water 
conservation and soil fertility, diversify production 
and reduce the risks of rainfed agriculture -- in 
short, strategies which are replicable. 

Successful Initiatives Seen
 
Soil and Water C7"nservation 
Mini check dams 
Gully check danis 
Dune stabilization 
Water retention dikes 
NMicrocatchments 
Sheet erosion reclamation 
Living hedges 
Water retention dams 
Contour ridges 
Channel protection 

Socioeconomic and Biodiversity 
Direct paymcat for forest management 
Direct payment for tree planting 
Upgrading village infrastructure 
Free seedlings, equipment, TA 
Farmer visits to "model" sites 
Long term NGO commitment 
Food-for-work 
Extension-supported diffusion 
Conflict resolution 

Policy and income improvement 
Exemptions from local permit fees 
Exemptions fror, forest service fines 
Renegotiating resource management rules 
Permitting new local organizations 

Forestry and Agroforestry 
Pole plantations 
lntcrcropping 
Private nurseries 
Water harvesting for trees 
Private woodlots 
Windbreaks 
Sacred woodlots 
Forest management 
In-field protection 
Forest reserves 
Living hedges 

Organization of cooperatives 
Market incentives 
Productivity sustaining incentives 
Reinforcement of local institutions 
Alignment with core values 
Environmental education 
Prizes in kind for performance 
Public awards and honors 
Sanctuaries and protected areas 

Increasing forest products prices 
Providing local tree tenure 
Law requiring improved stoves 
Rising relative resource costs 
Enlisting local values in resource management 
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Successful Initiatives 

Water Conservation: Recently introduced 
water conservation techniques seen during the 
assessment included: water retention dams; 
water harvesting catchments; channel protection 
dams; contour plowing; vegetative strips; tied 
ridges; and windbreaks. Interviews in Mali, 
Niger and The Gambia suggest that even efforts 
which exceed local technical, financial and 
organizational capabilities may prompt further 
local action with the help of outside assistance. 

Soil Conservatim and Fertility Improvement: 
Contour ridges, comprehensive watershed 
management techniques, dikes, protection dams 
and contour berms are exmiples of successful 
(i.e., low cost, widely used and simple) soil 
conservation interventions. Windbreaks, check 
dams, diversion bunds, channel protect ion damsand water harvesting are becoming more widely
adopted. Even where soil conservation and 
fertility improvement measui es have been
successfully introduced, the team noted a need
for greater skills and authority transfer from 
project staff to the farmers themselves, 

Forestry and Agroforestry Initiatives: Forestry 
interventions in the Sahel are remarkably 
diverse -- the traditional coexisting with the 
modern. Overall, comparison of the 
experiences of large reforestation projects 
suggests that where the market exists, fire and 
construction timber can be produced 
economically on a decentralized basis using 
native species and selected exotic species.
Multipurpose forestry and land use 
interventions are promising successors to 
industrial plantations involving nionocropl)ing 
of exotic species, which have failed throughout 
the Sahel. 

Biodiversity Initiatives: Maintaining 
biodiversity is not a high government priority, 
but is sometimes valued by local farmers. Few 
farmers, however, work actively to maintain 
species diversity, as the notion of successful 
intervention is still relatively novel. In virtually
all cases where biodiversity was threatened, so 
too was food sustenance and/or income 
generation. The most successful biodiversity 
sustaining or improving initiatives were those 
which integrated economic incentives with 
biod'versity themes. 

Socioeconomic Incentives: Where cash returns 
are available, technical assistance and other 

outside inputs are requircd primarily as "trigger 
mechanisms" to overcome initial technological 
or organizational constraints. The high cash 
value of poles, for example, constitutes a strong 
market incentive. for farmers, as macroeconomic 
conditions and market demand provide an 
income opportunity which can be realized 
through investment in the land. While direct 

raise many questions regarding0aments 
sustainability and the creation of potential 
dependency relationships, they have attained 
visible, successful results. Food for work 
incentives have been successfully used as a 
bridging mechanism to help local populations 
initiate more sustained resource management. 
Direct employment of villagers has successfully 
stimulated an initial active participation by 
villagers in resource management. After this
initial paid effort, the upgraded land is then
turned over to the village cooperative, which is
provided with technical skills and advice to 
ensure continued profitable management. Visits 
to model sites by villagers, subsidized self 
development and training, and awards have alsohelped ensure success. Also, collective projects 
with shared or rotated benefits have reinforced 
moral incentives to participation. 

Policy and Income Enhancing Incentives: 
Perhaps the most valuable policy changes allow 
local communities the freedom to organize 
natural resources management systems within 
general resource-sustaining guidelines. Crucial 
to policy is sound research, e.g. land planning 
maps a d forest classification maps, which 
provide strongfoundationstfr futur, programs. 
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Discussion Of Initiatives 

Cultural Ecologies: Site visits encompassed the 
major cultural groups represented in the four 
countries. The most successful extension and 
outreach approaches have been adapted to 
cultural differences in these groups, and in 
subgroups within them. We also obser".d, 
however, a tendency towards the breakdown of 
historical patterns of specialization in land use 
management by different ethnic groups, 
primarily in response to economic and 
environmental changes. This homogenization 
of ecosystem management approaches by 
groups which historically occupied distinct 
"econiches" has increased resource competition 
and made the environment more vulnerable to 
further climatic and economic stress, 

Scale, Intensityand Tineframe: The team saw 
successful initiatives which varied tremendously 
in geographic scale, extension intensity and 
timeframe of imlpact. The most successful 
initiatives includcd priv'tely-initiatcd, single 
farmer efforts as well as huge, arrondissofnent-
wide public )rojects. In most inst ances, 
however, resolution of local constraints and 
resl)onivcnesstolocally-occurringopportunities 
stood out as distinguishing characteristics. With 
respect to timeframe, wc foumd that the time 
lag between when a population was introduced 
to new techniques and when it began adopting 
them was at least as important as the time it 
took for a given technical approach to bear fruit 
once it was adopted. 

Types of Technical .Assistance: All kinds of 
technical assistance have proven successful in 
NRMS interventions. Paternalistic extension 
methods and extension of tienes which conflict 
with local knowledge and economic incentive 
systcms are less successful than interactive 
approaches to extension. Typing personnel 
evaluation more lightly to favorable natural 
resource managemnlent outcomes might improve 
technical assistance performance generally. 

Source of the Initiative: Top down, botto up. 
policy to field, and field to policy have all 
proved successful. Regardless of the source of 
the initiative, some sort of external "facilitator",
"culture broker" or technical assistance lobby 
usually intervenes to motivate interested parties 
to change the status quo in resource 
management practices. 

Conclusions 

At one level, the diversity of the successes we 
have seen suggests that many things can potentially 
work. The process of extracting useful conclusions 
from such a diverse set of observations is based 
primarily on judgment and partially on analysis. 

Attributing Success: Initiatives have had the 
greatest impact when they have broadened the 
definition of what constitutes a natural resources 
management intervention: that is, when approaches 
have resolved the problems of the populations 
involved rather than of the environment per se. 
Creating opportunities for income generation from 
natural resource management has been as much a 
successful intervention as the introduction of specific 
technologies. 

Defining Objectives: Attributing success to an 
intervention also depends upon how objectives are 
defined. While a specific intervention may be 
successful in a given area and repiicable in many 
others, the context of a given areas must be taken 
into consideration before ieplication is chosen. 

Timneframe: In general, a minimum ten year time 
frame is required for natural resource management 
initiatives to mature. The time needed to achieve 
visible impacts appears to increase with the novelty 
of the techniques, competition for resources, and 
inexperience of technical assistance. Time 
requirements have been shorter in the presence of 
market incentives and supportive values, policies 
and social structure. 

The Importance of Process: Projects which 
sometimes offer little tangible product, but in which 
a process of mutual accommodation and adaptation 
of techniques and extension methods between 
implementing agencies and participants is permitted 
to occur over time, often seem to be the most 
promising. Simply put, "doing something right" is as 

important as "doing the right thing". 

Using Local Values: Values play a critical role in 

sustained success and are critical to replicability.
An intervention which is an indisputable success in 
one culture may have to be significantly altered 
before it will be adopted by another cultural group. 
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The financial analyses presented in Chapter 4, 
Volume I and in much greater detail in Volume III 
of this report were made from the farmers' 
perspective -- the investment decisions they will 
have to make in order to improve the productivity 
of their land. What would entice farmers to forego 
alternative uses of their time during the off-season, 
or work harder during the peak planting season, in 
order to undertake land improvement interventions? 
The common denominator for nearly all of the 
interventions descrilbed in the study was that they 
made financial sense to the farmers, 

The analytical approach taken was simple. It 
was assumed (and documented as accurately as 
possible in the field) that land productivity declines 
over time in the absence of any land improvement 
interventions, and that productivity is fractionally 
and/or fully restored a'sappropriate interventions 
are applied. 'Fhe difference between the presence 
or absence of interventior.s measures the extent to 
which the farmers benefit. The analyses weigh 
thcso diffl rences against the costs the farmers 
would have to incur in order to obtain the crop 
yield increases as measured. If the present value of 
the increased crop yields exceeds the present value 
of the costs, given a relatively high discount rate to 
reflect a Sahelian farmer's typical aversion to risk, 
the intervention would be judged financiAly feasible. 

A break-even approach to determine fi'asibility 
was used where the information on benefits (or the 
extent to which crop yields increase in response to 
an intcrventioi, such as contour ridges) was not 
available. This approach estimated how many 
additional kilos o"crop yield the farmer would have 
to produce in order to recover his investments of 
time and/or money in the interventions. For 
example, if an additional 30 kilos of millet would 
have to be produced per hectare per year for the 
fairmer to break even on his investments of time and 
money, and if agronomists familiar with the site 
estimate that the intervention will increase 
production by at least 10(0 kilos, then one can safely
conclude that tihe inter ention would be financially 
attraclive to the farmer. 

The results of tile financial analyses were 
encouraging. Given the realistic assumptions used, 
the interventions described in the study should be 
financially atlractive to farmers. The major 
blockage to large scale replicability is diffusion of 
the technologies in areas where they are appropriate 
and with the silc-specific adaptations that will be 
required to reflect differences in socio-cconomic 
and ethnic backgrounds, the resource base and 

Financial Analyses 
markets. Interventions that are most financially 
attractive should require no direct financial incentive 
to attract farmer participation. Where interventions 
are less financially attractive, some form of cash or 
in-kind direct incentives may be necessary in order 
to attract the desired level of farmer participation. 

The summary graph below illustrates the 
anticipated impacts on crop yields of several 
interventions. The bottom line (traditional farming) 
illustrates how crop yields will gradually decline over 
time in the absence of any land improvement 
interventions. The other curves show the timing, 
level and duration of estimated y;'ld increases for 
each individual intervention, a,-d for major 
combinations of interventions. The most significant 
observation that can be made is that all of the 
interventions buy the farmer additional time before 
the land has to return to fallow. Where the 
traditional farming (base case) curve and 
intervention curves diverge, however, land 
productivity is improving over time, which means 
that return to fallow can be postponed indefinitely. 
This is a significant environmental benefit since the 
pressure to clear additional land to replace recently 
fallowed land will be lessened. As this pressure is 
reduced, land not in cultivation can remain in fallow 
longer, thereby further increasing the. fertility of the 
soil. This land will be more productive when it is 
eventually brought back into production. 

Impactof Interventions 
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A Case lVxample
 
Private Initiative for Intensified Resource Management
 

In the village of Pelesoko, near Mopti (the 5th Reeion of Maili), Angel 'ogo has tour hectares of millet fields. 
In recent years, r.,infall has declined, with some ye:ars of severe drought. This is a major transhumance area. 
L.and is scarce, as is competition for rcsourccs between farmo.,and her drs. Fallow periods have dcreased arid 
insome cawes agricultural land is kCpt in c,':liniots production. L'id degradation is widely evident. 

Angel Togo had served in the French Army, trai,-clling to Indochina and elsewhere. Through military pay and 
rcliremcnt bcnetits, he has had access to some cash income ilhisitlaer life. When hc retired froin the arm)y in 
1982, he ootaincd free eucalyptus seedlings fromn theI[or.-st Service. 11ismotiva Ition waIs ccoIoInic, aesthetic and 
"cultural". II,: dirainishine millet Vields, to lower thespecifically mentioned the desirC to bre:ak Out of (hC cycle: o 

workload in his old atgc and to havc sonnclig more thmn barren fields to pass on to his ,,ins.
 

Since 1982, 'log has planted 301)) cucalyptus trees on his toti hect ares. IHI began with i a few dozen seedlingsobtaincd from Eaux ct Forcts, and has increasCd(l iting, ever,' ycar Since. The trees are planted in windbreaks, 
as borders around the fields and in other location. as hc saw tie. l1e uses ncarby strcanms to water seccdngs 
during establisihnent, and has recently dug a well. It :iddition to cucalyptus, he has planted guava, tamarind and 
other species for products which can be markcted. Ile has a variety ot gardn crops and also grows millet to meet 
the needs of" thi. small fItmily. For new species aind iiitillivCs, Ih.receives both advice and frcc seedlings from 
lorestry agcnts. 

In areas used for millct, he has both plat ted and protected the natuoral regeneration of Acacia albida. His millet 
yields appeared substantiallyI betler than surrounding ticIds, Zand several ot his neighbors present cornruented 
that his yields were bett -'han most. Mr. Togo has planted live fencing around many of his garden crops, which 
he said were for protcci.,,, and to hold tie soil. 

By tradition, the land is his, but he has no lcgad title. lisimprovements to the site have increased his sense of 
property ownership. By law, in order to harvest wood fron the trees, lie still requOires a "free permit" from Eaux 
cl Forets, which hie has always been able to obltain. I Icdoes not require one f'r cach cutt ing, hill either season;a0y 
or on a one time basis. 

Mr.Togo's land has attacted a great dcal of' attention from neighbors and from ',Csitors, the interest of each 
tending to rcinforcc that of the others. I[is fields stand apart from the relatively barren sur'unding lands;cape. 
Mr. Togo's immediatc neighbor, Abdulahi "'raorc, was prcsent at tie intcrvicw and said after Secing the cucalypllUs 
growing he obtained seedlings from Angel 'Togo and planted thcm three year:, ago. I b pointed to his !'Clds where 
several hundred trees of about 7-10 etlers each were visible. In ihe last three years., farmers from four villages 
have conic to ask Togo for eucalyptus seedlings. ha.s them, he gives i for free. Ile has providedWhen li lbe 
approximalcly one hundred farmers with 5-15 sccdlings etch It(,date. 

\Vithin the next few ycars, hc plans to build pliitinigs to ittotal of' 5000 cucalv- tus, and to increase his already 
substantial Acacia albidaL, live fencing, gardcn cro)s iad other trc species. It is noteworthy Ihat through his 
cucalyptus plantiings to date, lie Is created tstandiig volume of poles with a narkct value of 3,(nX),tM){ CFA 
francs. If hc achicves his goal of 5,101 cucalypltU , and with expected n eases in the real price of poles, lie will 
have firmed new capital inthb order of 5 to 7 rillion frmcs ($1(,00 to $2;,000() -oi the cucalyptus alone. The 
value of windbractks, garden crops, a well, in-field plantings of Acacia albida and other improvemcnls, could well 
incrc;sC that tigure 1)v .i,'; 

Blased on a bric ;'isit and inlerviCws, and given the background knowledge ol tile soils and cnvironmcnt, the team 
believes that t1his tximr1c has increased sustaimility of productive land-usc and water ma.gcnaent, nutrient 
cycling, biological divtrsilty and economic activity. If Angel Togo can serve as :i"nlodel", is on a.localized basis. 
Criticil is the ZcCes., to water, and the soil condiions twider which the first trees took root and Hlourished. That 
lie is a local inod, I is already establishcd. 'l'he tcil estimiates tha1l 5,)X- farirmcrs miav rcasor'ablvbetween ;0,0(0 
draw trom his specific tcclical iltcrvelntiolns. The stciot-cconomic ground lie has broken has wider applicability, 
and innovativc farnmers in otlier vovr_., arc already breaking similar ground withIi whoi'v different technical 
approacics more suited to their cnvironniri. Fcw farmers arc likely to duplicat (11.11absolutC level of'succss 
he has achicvt d, however. 

7 



4 

1. 	 Intensive application of human energy 
has regenerated degraded land and 
created productive nicroenvironments 

The Potential: Natural regeneration, planting of 

windbreaks and use of water catchment dams are 
among the principal methods being applied to 
create protected mcroenvironments. A number of 
farmers have gone the next step to diversify iheir 
activities, providing new fallback mechanisms and 
creating opportunities for some cash income. 
Issues Rcrisis 

ueRequiring Attention: The absence of land 
tenure righit uandsa major impediment tos as 
farmer initiative. Successful initiatives have either 
negotiated specific exemptions to existing resoiirce 
tenure legislation or have succeeded in spite of that 
legislation. Improv.d training of technical agents to 
reorient therr flor a policing to an outreach 
orientation is an important issue to be .ddressed. 

2. 	 Successful "farmer-innovators" have 
provided powerful role models 

The Potential: Innovators are set apart by their 
prior exposure to new and different cultural 
iufluences, often combined with some previous 
access to cash income. Initial ventures were often 
treated with skepticism and sonetimes ridiculed by 
other frmers, but their success has subsequently 
been copied. 

Issues Requiring Attention: An effective approachhas 	 been that of taking ordinary farmers from a
project area to visit the farmers who have 
implerented to vis ther thatwhilizin 

imleenednew techniques, rath-r that utilizing
outside e p(. ts to educate farmers. This approach, 
used in concert -with national publicity campaigns, 
use of mass media and organization of village 
councils and women's gioups, has contributed to 
achieving widespread participation at r latively low 
cost. 

3. 	 Public policy changes have increased 
incentives for more rational natural 
resource management by small 
farnmers 

The Potential: In the Guesselbodi project, the 
empowerment of village cooperatives to manage 
local resources and the exemption from taxation as 
commercial enterprises have created income 
generation pot.:ntial and mobilized village 
participation. In the Mali Village Reforestation 

Principal Findings 

Project, removal of the, policing role of forestry 
agents has increased villagcrs' receptivity to 
extension services. In Mali, years of field extension 
and 	 training, mobilization of local organizations, 

Party have culminatedmobilizationnational publicitythrorghcampaithe ,as, and direct poiiticalin 
dramatic success in the campaign to spread the use 
dramatic in thencwoadntovea 
of more efficient earthen woodstoves. 

Issues Revwiring Attention: Conflict resolution 
remains under emphasized and under funded a; 
conflictsresulting from a worsening environmental 

and heightened competition for resources 
increase. Environmerntal crisis has created the need 
to 	 invest in private land to protect it from 
degradation. Insecurity of tenure h:,s reduced the 
incentive to make such investment,;. Lack of land 
tei ure was a constraint to replication of successful 
initiatives in every country visited. Failure to 
address legislative obstacles to private initiative can 
raise the cost and lower the succe:s rate of all 

future natural resource management efforts in the 
region. 

4. 	 Successful resource management
initiatives have improved the climate 

for 	subsequent efforts 

The' Potential: Access to a "capital reserve" 
generated ba an inital natural resources 
managenent activity has allowed many small 
farm,,-rs more freedom to try soil protection 
measures which they view as intrinsically more risky
because they directly affect their agricultural plots. 

Issues Requiring Attention: Environmental 
Leriefits of different initiatives must be judged ini e rms of i r ini t it i mpats , an d i 
terms of their microeconomic impacts, in terms 
of their effect in relieving pressure on the overall 
environment. 

5. 	 Successful natural resources initiatives 
involved both technical interventions 
and socioeconomic incentives 

The Potential: The right socioeconomic incentives 
have allowed marginal techniques to succeed, and 
their absence has caused excellent technical 
approaches to fail. No single technical approach is 
likely to be suffizient to stabilize the Sahelian 
environment. The pattern of adoption of selected 
initiatives will follow local incentives rather than 
global priorities. 
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Issues Requiring Attention: The rational first 
choice in resource management options for farmers 
will not always be the measure which maximizes 
long term returns. Rather, it may be the one which 
increases the short term margins for risk taking. 
Offering and demonstrating a range of viable 
options incieases the "su-face area" through which 
technology transfer can occur. 

6. 	 Sustainable initiatives which provide 
immediate benefits have brought about 
smallholder participation 

The 	Potential: Actions to be taken by smallholders 

must offer sufficient incentive to mobilize 
widespread participation. At the same time, the 
recurrent budgetary costs of providing incentives 
must be low enough that government can afford to 
replicate them widely. 

Issues Requiring Attention: Assuring financial 
benefits to participants has proven to be a 
successful approach to eliciting smallholder 
participation. "Buying" participation may, however, 
foster, sustain and reinforce the impression that 
better resource management is in "someone else's" 
interest and must therefore be paid for. One 
successful approach effectively combats this attitude 
by limiting its subsidy -", the startup phase, after 
which the village initiative responds to market 
incentives. In many cases, the discrepancy between 
indidual and social rates of return for rcource 
protection may, in fact, warrant some initial subsidy, 
since farmers may be receptive to improved 
resource management but lack the margins of 
survival to adopt them. 

7. 	 It will take twenty years or more 
before impacts from successful 
programs become visible on a large 
scale 

The Potential: Long-term commitment, the 
willingness to learn fim mistakes and try new 
approaches and the fle'dbiity to adapt goals to new 
opportunities as they arise are important 
contributors to success. 

Issues Requring Attention: The obstacle is more 
the time needed to bring about participation than 
the tirme needed to realize benefits once a 
technology has been implemented. It is the human, 
rather than the technological, dimension which takes 
time. Adaptation of technologies and incentive 
systems to spread them has often been a slow 

process, and the minimum lime horizon is 
commonly estimated to be twenty years in the Sahel. 

8. 	 Providing increased economic 

opportunity to local ppulations has 
played an important role in successful 
efforts to maintain biological diversity 

The Potential: Relieving local eccnomic pressure 

and creating new income-generaticn opportunities,
though slow and arduous, has had greater success 
than the attempt to simply protect resources which 
local populations have little choice but to exploit. 

Issues Requiring Attention: It is extremely difficult 
for governments to prevent encroachment on 
protected areas unless the surrounding populations 
are given a positive stake in their preservation. 
Because local economic and environmental 
pressures necessarily vary from one location to 
another, alleviating them may require relatively long 
lead times and patient work at the "micro" level. 
Because of its long term nature, environmental 
education can contribute to increasing the 
understanding of the importance of environmental 
protection and of the potential solutions to resource 
competition conflicts. 

Strategy Guidelines 

From the major findings of the assessment, and 

from the themes which recur across the initiatives 
we observed, we have drawn the following strategy 
guidelines: 

Provide clear, consistent policy signals on 
resource tenure, local management rights, 
national political support and mobilization, 
prices and access to credit. 

Focus on incentives for local participation. 
Offer a range of technical and socioeconomic 
options and allow for flexibility and adaptation. 
Local tainers and intermediaries are more 

efficient and cheaper than outside agents. 

"Model farmers" and resource managers provide 
strong and positive demonstration effects. 
Assure a stable long term commitment to the 
natural resources sector. The rural economy is 
changing rapidly, and short-cycle projects fail to 

capitalize on those changes. Abandoned 
projects have a negative demonstration effect. 
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5 
Conclusions
 

Priorities 

There is a sufficient range of technically proven 

and economically attractive natural Icsource 
interventions available to halt the decline of rural 
production systems in the Sahel. Better 
technological packaiges can and should bc 
developed, but technology is not now the linriting 
factor. The greater development challenge is it) 
bring about widespread adoption of the appropriate 
technologies. 

Donors and the public sector will have an 
important role to play in !raining and outreach to 
make viable approaches availhable to snmallholders; in 
providing technical assistance during initial phases; 
and in cost-sharing where direct benefits are 
insufficient to bring about participation, bt where 
high environmental benefits warrant priority 
allocation of limited public budgets. 

A Contract with Sahelian 
Populations 

Arresting the decline of the rural 
production base in the Sahel will take
concerted action over the next generation,cuilt on a long oerm contract between 
builiapoplaon ticonta goetments
Sadhelian populations, national governmnts
arid thle international dlonor community.
Each party to the contract nList share tle 
costs of resource management. For the 
public sectr, it is far cheaper, even ihae 
b ctary ttermfis, to share tie cost of successb~ud ,, 
ti;,In to remedy the effects of failure. 
Before proposing a long term strategy, it is 
useful to ,tate explicitly what a successful 
strategy can achieve. Ultimately, we define 
success in human, rather than biophysical 
terms. Protection of the rural production 
base directly affects the priority concern of 
rural populations and therefore offers the 
greatest opportunity for success. Intensified 
management of farmland, as we have seen, 
also decreases pressure on the rest of the 
environicnt over time. 

Opportunities for a Natural
Resources Strategy 

Biophysical 

Goal: "Fo establish management systems which 
protect natural capital and are capable of supporting 
the needs of the rural economy. Focus on soil 
fertility improvement, soil and water conservation 
and nrotection of vegetation. 

Oppwtunities: 'Fle principal measures in the 
"menul" of options are shown in the table on page 
113 of Volume 1. 

Economic 

Goah. To increase opportunities for income 
generation through sound nat ural resources 
niamgement practice,., and to capitalize on changes 
in the socioeconomic context which can create new 
opportunities for natural resource management. 

Opportun;ies: The four areas of opportunity
recommended in Volume I include: markets andcash income, cost sharing, risk sharing, and credit. 

Institu!inal 
Goal: To bring about those institutional changes 
necessary to encourage and support widespread
adoption of available technologies. 

Opportunities: Two nanagent lprinciples which 
been neglected and merit immediate attention 

area stablei rlo l ofmresourcessrtcommitment and coherentge ngt g e . 
nanagenir, of log term strategies. 

Policy 

Goal: To create a policy environment which either 
provides or ceases to inhibit rational incentives for 
smallholder participation and invcstmcnt in natural 
rcsources management. 

Opportunities: Three policy reform priorities are 
outlined in Volume I: land tenure, resource 
management rights, and resource pricing. 
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6 
Recommendations 

Maintaining Vegetative Cover: Support 

Priority 1: establishment and maintcnatcc of a permanent 

Spread Existing Technologies cover of woody perennials. 

As the highest priority at all funding levels, Training and human Developnient: Increase the 
stress the deplo 'vnenit of existing technologies capacity of personnel ho nmnagc soils and 
which have positive and financially att rat ivipacts V(:getation; linkages acrossencourigegcctors; 
aL tIL: farm and/or village levels and which help to support advanced training tfpersonnel capable of 

meet criteria necessary for a sustainable system, establishing priorities and plans for management. 

Deployment of existing technologies and Sectoral Collaboration: Ui se diversified A.I.D. 

strategies were observed to have substantial and portfolios to encouragr collabor,;tion. 

enduring impacts on the capacity of farms and 
villages to produce food, foragce, wood, and other Fsociussing Resources on Strategic Goals: Promote 
proutcts. Farmcr acceptance appears to be as host country and niulti-donor agreement on strategy 
dependent on risk reduction as on the potential for objectives over a twenly to thirty year time frame; 
yield increases. )pportunit es to earn cash inconme and creation ofta iore structured coordination 

which reduces ec mom ic risk can be a powcrful process for monitoring of progress and allocation of 
rt ivatiing "actor. 	 scarce donor and governmcnt resources. 

PIrioritv 2: 	 Resource Tenure: Work to establish clearer and 
nore secure tenure svstcms. 

Increase the Productive Potential 
Tax Incentives: Support policies to reflect the long 

At the medium and higher funding level, terni economic costs of replacing dwindling wood 
support rcscari, that reduces risks and increases sup)lics. 
efficiencies of higher yielding technologies and 
gornplasn. Plan o introduce results of this Financing Natural Resources Management: 
research whcre currently available met hods 0 Encourage the creation of "revolving funds" 
improve natural resource mianage merit have been managed at local and village levels to provide credit 
succcSsfullh idopted. to snall farmers for improved management. 

Field cvider'cc strongly suggests that the Contingent Incentives: Provide cash or other 
efficiency of higher VieIlding technologies and incentives -- contingent upon im plementation of a 
germplasms will be increased when existing methods package of natural resource managcnent activities. 
of soil and water conservation and fertility 
improvement have already been applied. Soil Fertility Research: Support agroforestry and 

manure management research; mineral fertilizer 
research to complement agroforestry and nanure 
management, and link it with water conserving

Reco mnaei!Id at byo 	 research.i s by 
In tervetion Categoy Soil and Water Conservation Research: Emphasize 

Soil Fertility Improvement: Focus resources on contour dikes, late season plowing and windbreaks. 
supporlin, rcgcoration of field trees, on mianure 
inanagcent, on mineral fertilizer and on improving Vegetation Managemeit Research: Findings on the 
rhizobiunil adaptability, carrying capacity of' natural vegetation will be 

extreiely important in establishing principles for 
Soil and Water Conservation: Extend actions which local resource managelent. 
reduce soil erosion and which increase the soil s 
capacity to retain ovailable water. 
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OPPORTUNITIES FOR SUSTAINED DEVELOPMENT 

Successful Natural Resources Management in the Sahel 

This document summarizes the Main Report (Volume I)
of a four volume assessment of successful natural resources 
management initiatives in Mali, Niger, Senegal and The 
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