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PREFACE TQO THE FIRST EDITION

Trees and shrubs play a significant role in maintaining the
natural ecosystem and in preventing and combatting desertifica-
tion in the Sahel. They provide a multitude of useful products
for the people of the region. Thus not only foresters but also
farmers, herdsmen, urban and regional planners and decision-
makers at all levels should know more about them.

The identification of the many different woody species that may
occur is not always easy. A few botanists, experienced foresters
or other people may be available to help. Appropriate facilities
exist in well-equipped institutes, but these are not always
accessible when needed in the field. The lack of a practical
field guide has thus become evident. This book is intended to go
beyond descriptions of botanical characteristics and provides
some basic information on site requirements and ecology, silvi-
cultural techniques and traditional as well as potential wuses.
Information from project-related fieldwork was compiled and
finally arranged in the form of this book.

The data gathered has been drawn partly from references, as
indicated, but mainly comes from experience gained in particular
from forestry projects within the framework of technical coopera-
tion between the Federal Republic of Germany and Sahelian
countries.

Many institutions and. individuals have contributed - the German
Federal Ministry for Economic Cooperation, the Deutsche Gesell-
schaft filir Technische Zusammenarbeit (GTZ) and the German Federal
Ministry of Food, Agriculture and Forestry financed research and
fieldwork in Burkina Faso and Senegal. The Federal Research
Centre for Forestry and Forest Products, Hamburg, supported
editorial work by making staff and funds available. The govern-
ments of Burkina Faso and the Republic of Senegal, in particular
their national forest services, rendered valuable assistance.
Numerous forestry institutes and international organizations
supplied basic data. To mention only four of them, the Centre
Technique Forestier Tropical (CTFT) in Nogent-sur-Marne, France
and the Institut d'Elevage et de Médecine Vétérinaire des Pays
Tropicaux (IEMVT) in Maisons-Alfort, France with their institutes
in Senegal and Burkina Faso, the Internaticnal Council for
Research in Agroforestry (ICRAF) in Naircbi, Kenya and the
Forestry Department of the FAO in Rome, Italy. Special thanks are
due to the then team leaders of the forestry projects in Burkina
Faso and Senegal, Peter Ed. Weinstabel and Christian Dering with
their staff, as well as to Prof. Dr. Wolfgang Zech, from the
University of Bayreuth, Monsieur Piot of the CTFT in OQuagadougou,
Mrs. Sabine Klug, Dipl.-Biol., for reviewing and supplementing
the manuscript, and to all the foresters working in the Sahel -
among them particularly Mr. Gnoumou in Djibo, Burkina Faso. A
considerable number of the photos were taken by my daughter, Uta
von Maydell. Members of the "Sahel team" of the Institute for
World Forestry of the Federal Research Centre for Forestry and
Forest Products, especially Dr. K.F. Panzer, have untiringly



contributed towards the work to be completed. To all those named
here, and to the many not mentioned, I should like to express my
sincere thanks.

Hamburg, February 1981 H.-J. von Maydell

PREFACE TO THE ENGLISH EDITION

In recent years there have been many requests for an English
version of "Arbres et arbustes du Sahel", The translation tock
some time. A thorough revision of the entire French text showed
that much additional information had been collected since the
completion of the first manuscript in February 1981. Hence,
rewriting several chapters of the book became inevitable. The
present edition corresponds to the state of our knowledge in
1986. I would greatly appreciate further comments, corrections
and suggestions and I shall try to pass them on to all those who
are interested and engaged in fieldwork in the Sahel.

It is a privilege to express my particular gratitude to the
Deutsche Gesellschaft fiir Technische Zusammenarbeit (GTZ) in
Eschborn for generously providing the funds for the English
edition. I would also like to thank Dr. K.F. Panzer for trans-
lating the main part of the text and for his stimulating contri-
butions. Miss Cordelia v. Klot-Heydenfeldt and Miss Gabrielle v.
Tiesenhausen have helped with translations and proofreading. I
also gratefully acknowledge the support of many colleagues and
friends who assisted with criticism and suggestions. Last but not
least, I am indebted to Mrs. E. Kaufmann and Mrs. E. Bollhorn,
who gracicusly undertook the task of typing with enthusiasm and
never-ending patience.

Hamburg, April 1986 H.-J. von Maydell
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My first acgquaintance with Professor von Maydell dates back to
the mid-seventies, after the dreadful drought. We were then
drafting the Senegal-German project on silvopastoral management
and afforestation in Northern Senegal. That project was essen-
tially based on a common conviction I am strongly sharing with
the author: The existence of significant possibilities of local
species that can help to solve the manyfold problems of rural
development in the Sahel. Professor von Maydell's book 1is all
about this potential.

The last ten vears in Sahelian forestry have been marked by
efforts to associate and involve people in all phases of develop-
ment and project life. This commitment is, however, 1likely to
remain just wishful thinking, 1f it is not backed by appropriate
tools. The knowledge of the people's environment, their tradi-
tions, culture and needs ranks very high among these tools.

"Trees and shrubs of the Sahel" is, therefore, a long awaited,
and timely contribution. Indeed, one of the foremost difficulties
facing vyoung foresters in the Sahelian countries is a trapid
intreoduction to and good knowledge of the local species. In
addition, the need to train more and more rural development
extensionists has brought into the scene people from farther
south and from cities who have not been initially blessed with a
natural knowledge and total immersion in local conditions. For
the ever increasing number of these young professionals a field-
guide was wurgently needed and I am convinced that "Trees and
shrubs of the Sahel" goes very far in filling the gap. The 114
species described herein are those the forester, the pastoralist
or the plain extensionist are most likely to deal with or be
questioned about. My standing guestion to young foresters who
complained to me about not having much to do in their area of
service was whether they just knew the species, trees and shrubs
growing in their vicinity. The answer often was an uneasy hesita-
tion or silence which I took for a definite "no". With this book
they now have a new tool helping them to solve their tasks more
efficiently.

I do hope that practice will respond to the first step made by
Professor von Maydell, and others from abroad or in the Sahelian
subregion will follow. Our local trees and shrubs deserve first
priority in Sahelian forestry and agroforestry. As pointed out in
the book more research is needed for better utilisation of the
food and medicinal potentialities of many species. Genetics,
plant improvement and propagation, social sciences and technology
are further fields requiring joint efforts.

This English edition will be highly appreciated in the English
speaking African countries. It provides basic knowledge on iden-
tification, conservation and propagation and a multiple use of
the trees and shrubs in the Sahelian and Sudanian subregions.

El Hadji Séne

Former Director of Forests of the Republic of Senegal, Coordina-
tor of FAO's International Year of the Forest activities
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INTRODUCTION

Geographically, the Sahel Zone as defined in ecological terms
stretches over more than 6,000 km in an east-west direction from
the Atlantic coastline of Senegal to the Red Sea and the Indian
Ocean. Covering the transitiocnal zone between semi-deserts to the
north with less than 100 mm of rain per year and the ocpen wood-
land savanna to the south, where annual .precipitation exceeds
600 mm, the region extends in a north-south direction over
several hundred kilometres, thus comprising about 3 million
square kilometres. Within this vast area environmental factors
such as local climate, soils, topography, water availability and
vegetation vary considerably. The same holds true for the socio-
economic and political systems encompassing some 300 ethnic
groups living in the zone, and the various countries whose terri-
tory falls partly within the Sahel proper.

Water is the dominant constraint on subsistence and development.
Rains generally fall between the end of June and early October.
There 1is, however, a great variation 1in gquantity betWeen
individual years and periods of several years and, even more
importantly, in seasonal and spatial distribution. Thus a single
rainfall may vield over 150 mm and result in almost disastrous
floods and erosion, whereas rains which come too early or too
late with long dry periods in between severely impede plant
growth. So life, and in particular land use, has to be carefully
adapted to these unpredictable but decisive climatic fluctua-
tions and their effects on flora, fauna, and man.

Temperatures are high but generally not a real problem for tree
growth. By contrast winds, especially the "harmattan", in
combination with high radiation values result in wvery high poten-
tial evapotranspiration rates, which not only prohibit the growth
of many woody species but also keep other trees small and with a
stunted growth typical of many xerophytes.

Although the extremely harsh macroclimatic conditions, in parti-
cular the dry season of 8 - 10 months, generally preclude the
formation of closed forests, trees and shrubs are encountered as
essential elements of the landscape almost everywhere. If one
locks closer, one soon discovers that they play a very important
role in the functioning of the ecosystem, in traditional land use
systems and, in fact, in the daily life and subsistence of mil-
lions of nomadic herdsmen and sedentary farmers as well as urban
dwellers. Trees and shrubs provide firewood and timber, food,
forage and medicines as well as a number of other ancillary
products. They have protective and beneficial effects on crop and
range lands, and are used not only Lo halt environmental degrada-
tion and ultimately desertification, but also for the amenity of
villages and towns. Trees and shrubs are amongst the few rene-
wable resources of the region which contribute to employment and
income and, last but not least, they are a basic element of
African life and culture.

During the past decades population growth and the increased



demand for forest products (particularly firewood), arable land
and pastures have resulted in excessive land use practices.
Starting with a devastating exploitation of the woody vegeta-
tion, the alarming rate of deforestation results in accelerated
degradation of once productive sites and ends with irreversible
desertification. This is most evident around towns, villages,
deep-well stations and near roads and cattle trails. In other
words: destruction is concentrated precisely in those areas where
demand for forest oproducts and protective functions is
particularly high. This situation is aggravated by repeated
droughts causing a state of near-permanent strain in many parts
of the Sahel. 1In a vicious circle, scarcity leads to further
destruction of flora and fauna by people who are desperate. This
is followed by losses of soil fertility, reduction of water
reserves decreasing productivity of herds and farms, which
results, finally, in further impoverishment of the rural popula-
tion. Desertification thus causes migration of the "rural poor"
to already crowded urban centres or emigration to other coun-
tries, a grave development in political and human terms.

For this reason not only foresters and all others responsible for
the management of natural renewable resources in Sahelian
countries, but also national and international development and
research agencies are urged to undertake all possible efforts to
protect, improve, extend, and where necessary, re-establish the
woody vegetation in order to secure the supply of its products
and the benefits so vital to people in the Sahel. Foresters in
particular must plant those trees and shrubs best suited to
meeting the demand, to improving the gquantity and gquality of
vields through genetic selection, to silvicultural operations
and rationalized harvesting, and to practising forest management
not as an end in itself but specifically for the benefit of the
people and their environment.

- The decision as to whether, when, how many and where trees are to
be maintained, planted or naturally regenerated, will have to be
primarily demand-oriented. At a second level, the administrative,
financial, personnel and technical framework will have to be
defined. Adequate organization and execution of the relevant
projects, in particular afforestation, silviculture, utilization
and marketing, come third in order of priority. All this has to
be achieved under the constraints resulting from unfavourable
site conditions, minimum site requirements of the selected
species, a very limited knowledge of silviculture in the region,
lack of time, money, etc.

It 1is wvery important to be constantly aware of the fact that
forestry in the Sahel is not the dominant land use but is in-
evitably interwoven with animal husbandry, rainfed agriculture
and wvillage or urban life, thus assuming a significant, but
predominantly supportive function. Within this concept, indige-
nous trees and shrubs suitable for multiple uses should have
priority over fast=-growing exotics which exclusively vield
timber. People are familiar with them and their products. Local
trees and shrubs are usually well adapted to resisting climatic



extremes, pests, diseases and traditional forms of land use. They
are also a valuable genetic rescurce for other semi-arid regions,
and a living testimony to the adaptive potential of plants in a
marginal environment. Hence, they deserve more attention and
promotion than in the past. '

although some exotic trees may offer greater advantages under
specific conditions, they should be introduced with caution and
on condition that they fit into the existing ecosystems and yield
products and benefits which cannot be obtained otherwise. They
should on no account be the forester's gquick and only response to
solving afforestation problems. In particular, large-scale
plantations should be restricted to emergency situations, or to
meeting acute demand such as urban fuelwood needs.

It is thus the main objective of this book to focus attention on
the wealth, variety and multiple use potential of the indigenous
trees and shrubs of the Sahel, and to underline their
significance for the survival and well-being of more than 100
million people living in the Sahel countries.



1. GENEEAL REMAEREKS ON THE BOTANTCAL DESCRIPTIONS

Botanical names and synonyms

Confusion 1is frequently caused by the use of different botanical
names for trees and shrubs of the Sahel. Discrepancies result
mostly from the fact that the relevant books were published over
a period of approximately 100 years, and in many different
countries and languages. This in itself has led to a great
variety of terms. In addition, on the basis of new facts lengthy
disputes occasionally arise between botanists on the final
taxonomy of plants. This book does not attempt to present the
very latest state of knowledge in this field. The names used here
have been chosen as "key" or "indicative" names. A list of all
botanical names, including synonyms, is given in Appendix I to
assist the reader in identifying the trees and shrubs.

Families

In general, attribution to botanical families does not pose a
problem. Where changes have taken place in recent years (e.g.
Balanites aegyptiaca from Zygophyllaceae to Balanitaceae) a
reference to the relevant species has been given. For the Papi-
lionaceae the new term Fabaceae has been used. As to the rank
within the systematic order of families and genera, several
diverging concepts exist; here the families are listed in alpha-
betical order.

The list of families and genera is contained in Appendix II.

Vernacular names of trees and shrubs

The number of languages and dialects spoken in the Sahel is so
large that agreement with local people on the names of trees and
shrubs freguently poses considerable difficulties. I have there-
fore decided to list at least the most important tree names in
the languages spoken by several major ethnic groups in Senegal
and Burkina Faso.

However, even within one language different names exist for the
same species, or similar species are described by the same name
where appearance or uses are similar. Furthermore, individual
authors have written down the names as they were pronounced, so
that considerable differences in spelling may occur.

The collection of names listed in Appendix III derives from
comprehensive guestioning and double checking in the £field as
well as from standard literature. Only those names have been
listed for which agreement has been established with at least
three sources i.e. in two publications and one oral source in the
field, or from three regicnally different guesticnnaires.



Botanical descriptions

The trees and shrubs of the Sahel and adjoining regions have been
described in numerous, although often not easily accessible,
scientific publications. These are mainly used by research in-
stitutions or international organizations in identifying the
woody vegetation for their scientific work or specific forestry
projects.

This book has been written primarily to assist practising
foresters, agriculturists, livestock experts, general land use
planners, etc., who work with shrubs and trees in the field.
Starting with a short botanical profile, including colour photo-
graphs, the botanical abstract summarizes the content of the
relevant literature, where possible supplementing it with
personal field observations.

The botanical terminology in English, French and German in
Appendix IV may be useful for the evaluation of botanical
literature.

References

Aubréville (1950), Berhaut (1967), Berhaut Vol. I-VI (1971-
1979), Dale/Greenway (1961), Geerling (1982}, Giffard (1974 a),
Irvine (1961), Kerharo/Adam (1974), Palmer/Pitman (1972}, Sahni
(1968), Terrible (1975).



2. DISTRIBUTION AND SITE REQUIREMENTS

Geographical range

All tree and shrub species presented here have been found in the
Sahel of Burkina Faso and/or Senegal. They are known, however, to
exist in the Sahel from the Atlantic coast to the eastern limits
of the Republic of Chad. Several species are found beyond this
range within the Sudan and Guinea savanna zones, in East Africa
and even in the semi-arid regions of South Africa, North Africa
or in the Near and Middle East. Other species have been intro-
duced from outside Africa, but have adapted so well to the Sahel
that they have become a familiar element of the countryside and
are nc longer considered "exotic".

The flora of the Sahel by its ecological definition and the
adjacent Sudan savanna zone belongs to the Palaeotropis and has,
in principle, the same taxonomic structure (families, genera and
species). It is important to note that north of the Sahara, in
the Holarctis, the structure is entirely different, and there is
practically no penetration of holarctic families or species into
the Sahel following spreading desertification and in spite of
some trials to introduce for instance Mediterranean tree and
shrub species.

Geographical distribution depends largely on the quantity and
distribution of rainfall between June and October. The number of
species for instance, decreases from south to north from more
than 120 in the range of the 600 mm isohyet to some 30 species in
the zone of the 200 mm ischyet, i.e. 300 - 400 km further north.
In addition, from west to east several well-defined areas of
distribution exist. It is noteworthy that one species may occur
in several non-contiguous areas but be missing in-between these.
Several very closely related species grow either in the east or
in the - west of the Sahel, occasionally forming botanical
varieties or varieties specific to the site, while other species
have very restricted ranges.

The planting of tree and shrub species outside their actual range
may be very successful, but should be carefully tested on a small
scale prior to extension. The phytosanitary and ecological risks
involved are much greater than with native species. On the other
hand, experience gained in the Sahel of West Africa and many
other semi-arid tropical regions supports the assumption that so
far only a few of the existing opportunities for successful
cultivation of exotic species have been realized.

Site requirements

In the Sahel, the vegetation reacts strongly, and often with
long-term effects, to human interference, particularly to changes
in environmental conditions, showing an outstanding degree of
resilience. Resilience refers to the probabilities of gualitative
changes, and these decisive changes are characteristic of the



Sahel, as outlined above. An ecosystem with high resilience can
vary considerably but springs back to its former structure if
conditions return to "normal". Resilience describes a kind of
plasticity around an average, based on tolerance of exXtreme
conditions, ability to recover rapidly and special distribution
patterns over space and time.

Success in the cultivation, protection and management of trees
and shrubs depends to a considerable extent on site regquirements
specific to the species concerned corresponding with the actual
site conditions. This necessitates careful site studies and
subsequent site classification, as well as adequate knowledge of
the site requirements of individual species. In practice, how-
ever, such knowledge is frequently not available and must
consequently be replaced by subjective empirical judgement.

A basic distinction must be made between the economic and the
natural site. The economic site, occasionally alsc called the
sociceconomic site, comprises all social and economic factors
having an effect on land use, particularly on forestry. This
includes population density, distribution and structure, infra-
structure (in particular transport conditions}), buying and
selling markets, working conditions, income, regiconal planning,
etc. Salient factors in the Sahel are the traditional location
and actlvities of the ethnic groups, the distances from urban
centres, market-places, water resources or settlements, as well
as the extent of the network of roads and trails. A further
important factor is whether sites are located within the range of
sedentary agriculture (irrigated or rain-fed agriculture), or of
transhumant or nomadic livestock management.

The natural site defines an area with characteristic conditions
with regard to climate, relief, soil, water availability, vegeta-
tion cover and fauna. These factors largely determine which tree
or shrub is likely to grow, as well as estimates of potential
productivity of species, stand types and management forms, and
which is likely to resist environmental stress.

The yield potential (including forest products and services) of a
site is essential for forest planning and management. Very little
is known, however, about the annual biomass or wood increment of
natural stands and plantation forests 1in the Sahel. Average
figures such as 0.2 m° of wood per vear per hectare may be
misleading as increment depends largely on site, species, age
structure and silvicultural treatment. By using shorter rota-
tions, changing stand densities (spacing), using selected fast-
growing plant material, etc., considerable improvements can be
achieved. However, reliable data are not yet available. As a rule
of thumb, the annual net production, i.e., the harvestable volume
or sustainable vield in kg from a properly managed forest in the
Sahel corresponds to the annual rainfall in mm recorded. Hence
with 300 mm up to 300 kg_of wood {(including branchwood), with 600
mm up to 600 kg or 1 m? can be expected, with optimal silvi-
cultural management, as maximum vields. All figures exceeding
these estimates will depend on extraordinary prerequisites or
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