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INTRODUCTION

"For & correct appraisal of $0ils w1th1n ‘a country or 1nter-countr1es,
it is essentidl to standardize’ methodology ‘and classification "on the survey and
interpretation of soils in order to facilitate exchange of knowledge &nd -
experience between countries and avoid duplication of research. This problem
is all the more important in Africa where many systems of soil classification
and survey procedures are in use and where language barrier is a serious
impediment towards standardization of soil resources evaluation procedures
between French and English speaking areas.

Aware of the above need for a Regional approach to soil evaluation, the
Delegates of ten West African countries who attended the FAO Seminar on the
Evaluation of the Soil Resources of West Africa in Kumasi (I970) unanimously
recommended that Soil Survey Organizations throughout West Africa should adopt
the legend of the FAO/UNESCO Soil Map of the World as a system of reference
with a view to unifying the various types of soil classification existing in
the sub-region and that FAO should appoint a Soil Correlator to assist Member
Countries of West Africa in this endeavour.

FAO implemented the above recommendation as far back as June I9T7I by
appointing a Regional Soil Resources Officer at its Regional Office for Africa
in Accra, Ghana. Since then, consultations and contacts established with the
Governments and the leading Soil Institutions in the sub-region led FAO to take
the initiative in setting a Soil Correlation Committee for West Africa. At the
outset it was thought opportune to constitute and convene a Soil Correlation
Sub-Committee made up of four national senior soil scientists nominated by their
respective Governments and the FAO Regional Soil Resources Officer. Four
countries (two each from French and English speaking countries) where National
Soil Institutions exist, nominated one senior soil scientist each to form the
membership of this sub-committee. The countries concerned are : Ghana, Nigeria,
Togo and Senegal.

The main purpose of this Soil Correlation Sub-Committee was, firstly, to
lay the foundation for initiating soil correlation work at national and
regional levels. Secondly, to identify and discuss those matters which relate
to Zoil classification, evaluation, management and conservation which most
obviously allow for regional collaboration and, thirdly, to find ways and means
for the establishment of regular vorking relationships on the above subjects.
The activities of the Soil Correlation Sub-Committee are meant to lead progressively
to the establishment of a fully-fledged Soil Correlation Committee for West
Africa, the membership of which will be drawn from all the countries in West
Africa.

During the first Soil Correlation Sub-Committee Meeting, with field soil
correlation tours organised in Ghana and Togo, in 1972, emphasis was laid not
only on the need for but also ways and means of achieving the aims of establishing
national and regional soil evaluation through standardised approach. As a
positive step the meeting explored the possibility of achieving the above aim
through specific programme of work.




The Soil Correlation Sub-Committee for West Africa with its Secretariat
at the FAO Regional Office for Africa and whose activities are to be coordinated
by the Regional Soil Resources Officer, will continue to function with its-delegates

from Ghana, Nigeria, Togo and Senegal until a fully fledged Soil Correlation .
Committee is convened.




PARTICIPATION

Members of the Soil Correlation Sub-Committee for West Africa

Ghana

Nigeria

Togo

Senegal

FAO

Observers

Dr. H. B. Obeng

Ag. Director

Soil Research Institute (CSIR)
Kumasi - Ghana I

Mr. B. T. Datiri

Soil Conservation Officer

Land and Water Resources Division-
P. 0. Box 2012

Kaduna - Nigeria

Mr. R. Sant'Anna o RN

Chef de la Division des Etudes Pédologiques
et de 1'Ecologie Générale

B.P. 1026

Lon& - Togo

Mr. S. Peirera-Barreto
Senior Soil Scientist
ORSTOM

B.P. 1386

Dakar - Senegal

Dr. F. Mouttapa

Regional Soil Resources Officer - -
FAO Regional Office for Africa
P. 0. Box 1628

Accra - Ghana

Soil Research Institute, Kwadaso, Kumasi - Ghana .

Dr. G.K. Asamoa

Senior Research Officer

Soil Research Institute (CSIR) -
Kumasi - Ghana

.Dr. S. V. Adu- -

Senior Research Officer
Soil Research Institute (CSIR).
Kumasi - Ghana ‘

Dr. C. S. Ofori

Senior Research Officer

Soil Research Institute (CSIR)
Kumasi - Ghana



Observers (cont'd)

Univefsity of Ghana, Legon, Accra - Ghana

Dr. D. K. Acquaye

Dean, Faculty of Agriculture
University of Ghana

Legon, Accra

Soil Research Institute, Lomé, Togo

Mr. Pennaneach Bruno
Senior Soil Chemist
80il Research Institute
Lome - Togo

Mr. C. Digninou

Soil Scientist

S0il Research Institute
Lomé - Togo

Mr. L. Alaglo

Soil Scientist

801l Research Institute
Lom€ - Togo

Mr. F. N'sougau

Soil Scientist

Soil Research Institute
Lom& - Togo

British Overseas Development Adminstration (B.0.D.A.)

Mr. I. D. Hill ,
Senior Soil Scientist
Land Resources Division (B.0.D.A.)

International Institute of Tropical Agriculture (I.I.T.A.)

Dr. F.R. Moormann
Senior Soil :cientist
I. I. T. A.

P. M. B. 5320

Ibadan, Nigeria

Uffice de la Recherche Scientifique et Technique Outre Mer (ORSTOM)

Mr. A. Perraud
Directeur
ORSTOM

B. P. 1386
Dakar -~ Senegal




‘Observers (cont'd)

Inst1tut de la recherche agronomlque et troplcale et des cultures
vivridres (IRAT)

Mr. J. Kilian

Responsable de la Pedologle
IRAT - II0 Rue de l'Universit&
Te Paris - France

Mr. A. Doumbia
Soil Scientist
IRAT - B.P. 438
Bamako - Mali

Ministry of Rural Development - Lome, Togo

Mr. 0. Koffi

Director of Agricultural Research
B. P, 1026

Lom& - Togo

FAO Staff

Mr. Moise C. Mensah

Assistant Director-General
Regional Representative for Africa
FAO Regional Office for Africa

P. 0. Box 1528

Accra - Ghana

Mr. Y. Habtu

Deputy Regional Representative for Africa
FAO Regional Office for Africa

P. 0. Box 1628,

Accra - Ghana

Mr. C. des Bouvrie

Regional Land and Water Development Officer
FAO Regional Office for Africa

P. 0. Box 628

Accra - TGhana

Mr. R. Carucci

FAO Team Leader

Soil Survey Project FAO/EVB
B.P, T395

Bouake - Ivory Coast

Interpreters

Mr. C. des Bouvrie
Dr. F. R. Moormann
Dr. F. Mouttapa




Officers of the Session:

.Chairman | : Dr. H.B. Obeng -, ...
Vice-Chairman : Mr. R. Sant'Anna . .-~ .

Technical Secretary : Dr. F. Mouttapa




Sat_-~ Sun
June I0-I1

Mon. June I2

9.00'a,m,
9.1I5 a.m.

10.I5 a.m.
10.45 a.m.

11.30 a.m.
12.00 p.m.
2.30 p.m.

4.00 p.m.

Tuesday June I3 :

PROGRAMME AND AGENDA

Arrival of Delegates and Observers

Opening Session.

. Submission of Registration papers by participants.

Welcome Address - Dr. M. Dowuona, Chairman, C.3.I.R.
Address by FAQ Regional Representative for Africa
Election of Chairman and Vice~Chairman

" . Coffee break

Agenda Item I - Technical'Session - papers by delegates of . -
Ghana and Togo @

"Soil Correlation in Ghana" - by = H.B. Obeng -
"Soil Resources'of Togo and their importance for regional
s6il correlation" - by R. Sant'Anna
Discussions on papers presented by delegates of Ghana and Togd.

Lunch break.

Agenda Item I (cont'd) : papers by delegates of Nigeria,
Senegal and FAO : ' :

"Land classification systems being used in Nigeria and their
Correlation problems" - by B.T. Datiri :

"Definition and Characterisation of some Soils of Senegal which
‘may serve as a system of reference in the French Classification"
- by S. Peirera-Barreto. ’

"Opportunities offered by FAO/UNESCO Soil Map of the World for
National and Regional Soil Correlation aiming at a better
evaluation and management of soil resources in West Africa'

- by F. Mouttapa

Discussions on papers presented by the delegates of Nigeria, .
Senegal and FAC.

Agenda Item 2 - Visit to Soil Research Institute, Kumasi

7.00 a.m.
T7.30 a.m.
8.15 a.m.
9.30 a.m.

Arrival at Kotoka Intérnational Airport

Travel by air to Kumasi

Arrival at Kumasi o

Tour of the various Divisiéns of the Soil Research Institute,

CSIR, Kwadaso -~ Kumasi.

Inspection of profile'pits showing representative semi-deciduous
rainforest soils, Kwadaso Central Agricultural Station. '



Tue. June I3 (cont'd)

2.30 p.m.
4.00 p.m.
6.30 p.m.

Wed. June Ik

T7.C0 a.m.
to
6.30 p.m.

Thurs. June I5

7.30 a.m.
to
6.30 p.m.

Fri. June I6
T7.00 a.m.

I2.30 p.m.

4.00 p.m.

Sat. June 17

6.30 a.m.
I2.30 p.m.
2.30 p.m.
6.30 p.m.

Sun. June I8

8.00 a.m.
12.00 p.m.

5.00 p.m.
8.00 p.m.

e’

Lunch break
Visit to the National Cultural Centre.

Cocktail party at the Central Agricultural Station, Kwadaso
(courtesy of the Ag. Director, Soil Research Institute).

Agenda Ttem 3 : Full day field tour in Ghana

Trip to Atebubu with stopovers at Ejura and Atebubu.

Inspection of profile pits enroute (packed lunch break at
Atebubu). .

Agenda Item 3 (cont'd) Full day Field trip to Accra via
Bonsu and Nsawam with inspection of profile pits enroute.
(Packed lunch at Nkawkaw). Night halt at Accra

Agenda Item 4 : Visit to the Soil Institute of Togo

r d
Travel by road to Lome (Togo). Inspection of profile pits
enroute from Accra to Lomé. ’

Arrival at Lomg and lunch break.

Visit to the Division des Etudes Pédologiques et de 1'Ecologie
Générale de 1'Institut Polyvalent de Recherches".

Welcome to Togo address by Mr. Nahm-Tchougli, "Directeur de
Cabinet" Ministry of Rural Development and Mr. Bloch, United
Nations Resident Representative in Togo

Cocktail party at the "Division des Etudes P&dologiques et de
1'Ecologie G&nérale” (Courtesy of the Director of the Soil
Research Institute of Togo).

Agenda Item 5 : Field Tour in Togo

Field trip to Davie, Nuatja, Chra, Atakpame, Anie
Packed lunch rreak at Anie.
Departure for Palime, inspection of profile pits enroute.

Arrival and night halt at Palime.

Agenda Item 5 (cont'd)

Departure from Palime.

P Examination of soil profiles between
Palime and Lome.

Working session at the Division des Etudes Pédologiques et
de 1'Ecologie Général - Lomf.

Departure from Lome by road to Accra.

Arrival and halt at Accra.




Morn. June I9

9.00 a.m.

10.00 a.m.

T0.30 a.m.

I3.00 p.m.
14.00 p.m.

16.00 p.m.

18.30- p.m.

Agenda Item 6

Review and discussions in the light of the soil correlation
field tours in Ghana and Togo.

Coffee break.

Agenda Item 7 : Meeting of the draftihg team constituted
by Members of the Sub-Committee.

Break for lunch

Agenda Item 7 (cont'd)

Agenda Ttem T: Adoption of recommendatlons._

Closing session of the First Soil Correlation Commlttee Meeting.

Cocktail party at the Residence of the Assistant Director-
General of FAO and Regional Representative for Africa jointly
offered by the FAQ Regional Representatlve for Afrlca and FAO
Country Representatlve in Ghana.
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OPENING SESSION IN GHANA
AND
WELCOME ADDRESSES IN TOGO

The First Sub-Committee Meeting on Soil Correlation for West Africa wasopuned
on 17 June 1972 at Accra by Dr. M. Dowuona, Chairman of the Council for
Scientific and Industrial Research (CSIR) on behalf of the Government of Ghana.
Mr. Mensah, Assistant Director-General for African Affairs and Regional
Representative for Africa delivered the opening address on behalf of the
Director-General of FAO.

At a brief ceremony arranged at Lome by the "Division de la Pédologie etde
1'Ecologie Générale" for inaugurating the field correlation tour in Togo,
welcome addresses were delivered by Mr. Pierre Nahm Tchougli, "Directeur du
Cabinet du Ministeére de l'Agriculture et de 1'Economie Rurale" on behalf of the
Government of Togo and by Mr. Bloch, UNDP Resident Representative for Togo.

Mr. Dowuona welcomed the West African Delegates and the participants of
the meeting- he reiterated his views expressed during the FAO Regional Seminar on
the Evaluation of the Soil Resources in West Africa held in Kumasi in December 1970
when he had stressed the importance of modern soil survey methods and techniques
for the evaluation of soils in developing countries in terms of their suitability
for sound agricultural development.

It was most gratifying to note, he remarked, that the important
recommendation passed at the Kumasi Seminar relating to the assignment of a
Soil Correlator, had been speedily implemented by the Director-General of FAO.

He considered that this First Soil Correlation Sub-Committee Meeting
would constitute an important step towards achieving standardization in the
description, classification and evaluation of the soils in West Africa.

The value of standardization in the use of common terminology and
techniques could not be denied in a region such as West Africa, where with respect
to soils, the lack of coincidence of state boundaries with those of "natural
regions" is quite noticeable..

It was therefore, important that the sub-committee should succeed in its
task in order that in future, a basis could be laid for a common system of
classification and correlation - the soils of the Region.

He called attention to the fact that the work of the Sub-Committee as well
as of the main Committee was part of the FAO/UNESCO Soil Map of the World Scheme,
which provided a basis for widening the knowledge on soils and for transfer of
experience in soil technology.

Dr. Dowuona stated further that soil study which is basic to all development,
should be vigorously pursued, in order to be better eguipped to tackle the problems
of living on this Earth and those of economic development generally. He,
therefore, wished to link the importance of finding a ccmmon vocabulary for the
soils of the area to the all important objective of establishing wider economic
groupings in West Africa as well as on the entire continent. The same need for an
enlargement of the horizon beyond national boundaries would hold true for all
associations in science and indeed all spheres of knowledge.
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Mr, Moise C. Mensah, Assistant Director-General for African Affairs and
Regional Representative for Africa, then remarked that the presence of Senior
Soil Scientists at this first Sub-Committee Meeting bore witness to the most
encouraging interest shown in this undertaking by FAO's Member Nations and its
sister technical assistance organizations alike and thanked the Chairman of the
CSIR and the Directors of the respective Soil Research Institute of Ghana and
Togo for the excellent preparation made.

He said that the importance given by FAO to the recommendations made
during the Soil Seminar held at Kumasi in December I970 was a testimony {0 the
speedy appointment of the ‘Regional Soil Resources Officer to work in - cooperation
with National Soil Scientists with a view to initiating and pursuing regional
soil correlation for better soil evaluation and management. However, he reminded
the meeting that meaningful results in soil correlation in the broadest sense
could only be achieved through a concerted approach by all soil specialists
working in the Region. Similar recommendations had recently been made at various
meetings sponsored by FAO and bilateral programmes. Time had now come to
translate these recommendations into practical action "on the ground".

A Scil Correlation Committee for West Africa could stimulate this muche
needed cooperation, and by inaugurating the present sub-committee, an important
first step had been made. The main purpose of this meeting was to lay the
foundation for a more fully fledged committee.

A first priority, he stressed, would be to make optimal use of the
considerable information on West African soils already in existence, to
correlate these results at the national and regional levels, in order to enable
transfer of knowledge relative to soil evaluation and management. Emphasis should
Le laid on the use which is to he made of these soil data by those who are
concerned with agricultural development in the field. '

Wishing the Meeting a complete success, he expressed the hope that an
example may be set for similar meetings to be undertaken in the East and Central
African Regions.

Welcoming the Delegates of the Sub-Committee Meeting on behalf of the
Government of Togo at the "Division de la P&dologie et de 1'Ecologie G&nérale"
at Lome, Mr. Nahm-Tchougli, "Directeur de Cabinet" in the Ministry of Rural
Development expressed the priority given by his Government for : international
cooperation and collaboration, the betterment of the rural population, and the
war against famine, malnutritior, diseases and rural exodus. He remarked that
in the present context of soci.-zconomic changes taking place in Togo, soil
science has to play a key role in the agricultural development programme.
Unfortunately, soil science in Africa, and more particularly in Togo is atan
early stage of development. Problems related to soil management and
productivity are many and they have to be solved as rapidly as possible to
satisfy the pressing need of the Nation. This can be achieved rapidly only through
effective and constructive collaboration and cooperation of neighbouring nations
within the Sub-Tegion. He particularly thanked the United Nations and specifi-
cally FAQ and more particularly its Regional Office for Africa for having brought
together National Soil Scientists of West Africa for building up such
inter-regional collaboration and cooperation through the establishment of the
Soil Correlation Committee for West Africa.
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He expressed also his gratitude to the Soil Research Institutes of
Ghana and Togo and to all other Delegates who are contributing to the success
of this Seminar. He called the Soil Scientists to keep always in mind during
their deliberations the urgent needs of the farmers who have to make a decent
living from the soils.

5. Then Mr. Bloch, United Nations Resident Representative for Togc welcoming
the Delegates thanked the Government of Togo for hosting the Delegates and for
the good arrangements made by its National Soil. Institute for making this
technical meeting a success as well as for the confidence put by the Government
"vis~d-vis" of the United Nations. (%)

(¥) The full text of the main addresses made in Ghana and Togo are
given in Appendix A of this report.
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ELECTION OF CHAIRMAN AND VICE-CHAIRMAN

: Dr: H. Obeng, Delegate from Ghana was elected Chairman of the
First Soil Correélation Sub-Committee Meeting for West Africa.

Mr. R. Sant'Anna, Delegate from Togo was elected Vice-Chairman
of the lieeting.
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SUMMARY OF TECHNICAL DISCUSSIONS

I. PRESENTATION OF TECHNICAL PAPERS

I.1. Discussions have been initiated by the presentation of the following five
papers summarized in Appendix D.

I. Soil Correlation in Ghana - H. Obeng
2. The Soil Resources of Togo - by R. Sant'Anna

3. Soil Survey and Land Classification in Nigeria and its Correlation Problems
- by B.T. Datiri

., Definition and Characterisation of some soils of Senegal which may serve as

a system of reference in the French classification - by S. Peirera-Barreto

5. Opportunities offered by FAO/UNESCO Soil Map of the World for National and
Regional Soil Correlation aiming at a better evaluation and management of
Soil Resources in West Africa - by F. Mouttapa

i.2. Characterisation of "ferrallitique'" and "ferrugineux'" soils

It was remarked that the Soil Map of Togo at the scale of I:I 000 000 prepared
by Mr. Lamouroux shows more than half of the country under "sols ferrugineux"; on the
contrary most of the soils in Ivory Coast are known as "sols ferrallitiques".
Questions were raised whether the soil scientists who have worked in Ivory Coast if
asked to map soil in Togo may find more "ferralitic soils" than Lamouroux.

It was agreed that it is often difficult to differentiate a "sol ferrugineux"
from a "sol ferraliitique" by using any of the following criteria :-

a) Climate : Both of the soils are found in high or lower rainfall ‘areas. The
rainfall limit of I200 mm distinguished in Madagascar for differentiating
these soils is not valid . for Senegal, Ivory Coast, Ghana or Togo.

b)  Soil colours are not diagnostic.

e) Cation exchange capacity presents a broad overlapping range.

d) If base saturation is taken in* . consideration 80% of the soils will go under
"Sols ferrugineux".

e) The sexquioxide ratio, as evidenced by the recent work of Dr. Segalen, is more
related to the drainage condition in the soils than to the pedogenetic processes.

f) Clay skins and textural B horizon are not often the characteristics of "Sols
ferrugineux" alone.

However, it was agreed that soil structure and the compacﬁness of the A and B
horizons are often consistent criteria used in the field for differentiating
"sol ferrugineux" from "sol ferrallitique".
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Dr. Perraud reported that sandy soil formations overlying an older ferrallitic
material are found in the North Eastern zone of .Ivory Coast, which is ‘characterised
by one rainy season followed by a long dry spell. These soils characterised by a
deep surface horizon rich in organic matter and a massive B horizon have been
classified as ferruginous soils. Such soils have been classified by earlier French
soil scientists as "sol ferralitique". As a result of this, the soil map of Ivory
Coast prepared by Dr. Perraud indicates mord'Sol ferrallitique" than maps prepared by
earlier French soil scientists. B - ' .

However, it was agreed that soil structure and the compactness of the
A and B horizons are often the consistent criteria used in the field for ..
differentiating a "sol ferrugineux" from a "sol ferrallitique". Thus a "gol
ferrugineux" is often characterised by a massive, compact and well differentiated
soil horizons; while the profile of a '"sol ferrallitique" shows a deep and -
homogeneous soil with well developed soil structure. '

.3 Need for standardization of soil description and classification at
national and regional level

It was remarked that soil studies and surveys, within a country, are carried
out in the sub-region either by one national research organization like in Ghana and
Togo or by various Universities or bilateral or multilateral agencies like in Nigeria.
In this latter case, each institution follows its methodology and approach and no
meeting ground exists to evolve a common procedure for evaluating soil resources at
national level and undertake experiments on their management.

In Nigeria, soil studies have been carried out by using various systems of
classi7ication: d'Hoore classification is used for Northern Nigeria, whereas the
systems of Vine and Charter are frequently adopted in the North-Western part. The
Baster: zone is mainly mapped by using the Dutch soil classification. Presently,
the Land Resources Division of the British Overseas Development Adminstration is
mapping soil in Nigeria by using the FAO system. Therefore, it was generally agreed
that there 1is an urgent need for countries like Nigeria to take immediate steps to
standardize terminology and methods of soil characterisation and classification on
national level with a view to correlating soils so far distinguished in the country.

In the French speaking areas of West Africa soils are described and classified
as per the French Soil classification evolved by Prof. Aubert. Since the French
classification has been improved and standardized ovecr the past few years, it was
remarked that it would be necessary to review the earlier work for bringing uniformity
and improving soil correiation at national and regional level.

In the English speaking area:z "¢ systemsof classification used ~re derived
mainly from Charter, Brammer, Vine, a'Hoore and more recently USDA Tth approximation
and FAO systems.

It was observed that the basic soil unit used in most of the soil classifi-
cation systemgprevaling in the sub-region for characterizing and describing soil is
"so0il series'". The definition of soil series in the French system is very close to
the one defined in the USDA Soil Survey Manual.




I.h Objectives of the Soil Correlation tours in Ghana and Togo

It was accepted that most of the technical discussions of practical value can
be advantageously held during the field correlation tours in Ghana and Togo which
have been organized by the Soil Research Institute of the Council for Scientific
and Industrial Research at Kumasi and the "Division des Etudes Pé&dologiques et de
1'Ecologie Généralede 1'Institute Polyvalent de la Recherches" at Lomé. The main
purposes of these tours were to :-

a) observe some of the major soil formations occuring in Ghana and Togo.

b) characterise and classify them in the system of classification in use
in Ghana and Togo and give their equivalent in FAO/UNESCO system of soil
groupings.

¢) relate the soil profiles to their environment.

a) discuss problems of their utilization and determine their limitations to
cultivation.
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2, S0IL CORRELATION TOUR IN GHANA

The major representative soil formations occurring in the following main ecological
zones of Ghana as described below, have been spudied by following three transects :
a) Kumasi - Atebubu; b) Kumasi - Accra; c) Accra - Aflao (see Index Map).

Ecological zones Names of Soil Series
- Semi=deciduous rain-forest zone Bekwai - Kumasi - Asuansi
Juaso ~ Bompata - Akumadan
- Forest  Savannah-transitional zone Ejura - Wenchi - Changnalili
- Coastal savannah zone Ashaiman -~ Akuse -~ Agawtaw

2.1 Moist semi-deciduous rain-forest zone

2.1.1I. The environment

A, Climate

The semi-deciduous rain forest zone is characterised by two rainy seasons with
monthly totals reaching their maxima in May-June and October. The totals in each of
these months are similar and the period December to February and mid-July, August and
early September are much drier than the rest of the year. Yearly total rainfall
varies from I270 to IT78 mm. Temperatures are high with little variation from year
to year. Absolute minima and maxima temperatures range between 10°C and 33°.
Relative humidities are generally over 90% during the night and early morning.
Humidities are below 89% in January where there is a considerable fall in humidity.

B. Geology and Geomorphology

The area traversed is mainly on ancient crystalline rocks constituted by
Birrimian schists and phyllites, granites, grandorites and diorites. Tarkwaian
and Togo sediments comprising of sandstones, quartzites, phyllites, conglomerates
and shales have also been encountered. Over the schists, phyllites and granite the
topography ranges from gently undulating to gently rolling; slopes usually range from
3 to 80%. Broad flat-floored or rounded valleys are separated by gently rounded hills
(60 to 90 m above the valley bottoms); however, steeper relief reaching approximately
240m are often seen where Upper Birrimian rocks occur.

The Birrimian and granitic topography is diversified by inselbergs some of
which are ancient peneplain residuals. The lower ones (45 to 300 m above sea level)
are capped with ironpan or with deep, red, uniform, relict, piedmont drift soils. The
higher ones I000 - 2400 m to 300 - 720 m are capped with bauxite crust.

Over the Tarkwaian and Togo rocks, slopes are very steep and the topography more
markedly rugged than in the phyllites and granite areas. The Tarkwaian sediments cons-
titute the major gold bearing rocks of Ghana.

C. Vegg;ation'and Land Use

The zone is dominated by moist semi-deciduous rainforest of the Celtis-
Triplochiton Association of Taylor (I952). Many of the species are deciduous for
various periodsbetween October and April. It is within this area that most food and
cocoa farming takes place in Ghana. The major food crops grown include plantains,
bananas, cassava and cocoyams; coffee and cola are also important in this area.
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2 .1.2. Soil formations occurring over phyllite and granite

The various soil series occurring in the recurring toposequence observed
over phyllite and granite are indicated in diagram No. I; this diagrem
illustrates the occurrence of the various soil series in the landscape and is by

itself self-explanatory.

Three soil series in the above associations have been examined during
the field visits; they are : Kumasi, Bekwai and Akumedan. The full
descriptions of these series along withanalytical- data are given in Appendix B.

2.I.2.1. Kumasi Soil Series is characterized by :-

a) An A horizon relatively rich in organic matter (8% in the
first I0 em) free from iron stone concretions; with fine granular and
friable structure. Socil texture is sandy clay loam to loam.

b) An Argillic B horizon containing 25 to 35% by volume of quartz gravel
and ironstone concretions up to a depth of I50 em. Soil texture is
gravelly clay. The base saturation is less than 50.

Limitation

- The fertility status of these soils decreases very rapidly after
clearing and cultivation. Deficiency of phosphorus is shown after
2 to 3 years of continuous cropping.

- There is no response to nitrogen during the first year of cultivation.

- ) These soils are susceptible to erosion particularly when brought
under sustained food crop cultivation.

- Gravel may become a serious limiting factor if it exceeds “ﬁo% by

volume.

Classification
- Forest Ochrosol, gravelly phase (Ghana)
- Dystric Nitosols, petric phase (FAO )
- Typic paleudult (UspA )
- - 9801 ferrallitique fortement (French)

. 4
désaturé, remanié, modal

2.1.2.2. Bekwail Series is characterized by :-

a) An A horizon with organic matter content of 5.2% on the first 5 cm
and 2.7% below; the texture is clay loam; the structure is moderately
granular and is friable.

b) An argillic B horizon, dark red (7.5 YR 3/6) to red (7.5 YR-6) in
colour with massive and firm structure; the texture is- clay, ironstone
concretions and quartz (25 to 30% by volume) are found up to an
average depth of I50 ecm; base saturation is less than 50%.

Limitations

- This soil has almost. the same characteristics and limitations of
the Kumasi series.
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Classification
- Forest ochrosol, concretionary phase (Ghana)
- Humic Nitosols, petric phase (FAO )
- Rhodic paleudult {uspA )
- "Sol ferrallitique fortement désaturé (French)

remanié, modal?

2.1.2.3 Akumadan Series

Akumadan series is a very deep red soil, free from gravel and occurripg
usually in relatlvely flat to slight undulatlng summlt It is developed in drift.
material covering the o0ld erosion surface and is characterized by -

a) A thin A horizon relatively rich in organic matter (5.45%) of dark
reddish brown colour (2.5 YR 3/6); the soil texture is clay-loam.

b) An homogeneous deep argillic B horizon of dark red colour (IO YR 3/6)
with medium sub-angular blocky and firm structure; the soil texture
is clay. o
Limitation

Akumadan series has very good physical characteristies; however, its
fertility status decreases very rapidly after deforestation; deficiency in
phosphorus appears very quickly after I to 2 years of cultivation. The soil is
susceptible to erosion when brought under sustained single cropplng system of
cultivation.

Classification
- X Forest ochrosol, non concretionary phase (Ghana)
- Humic Acrisols (Fao )
- Rhodic Paleudult . . (uspA )
- "Sol ferrallitique fortement désature (French)

typique, modal sur mat€riel remanié
(au niveau de la famille)"

2.1.3 Soil formation occurring over Tarkwaian sediments

Juaso and Bompata series have been observed under the Tarkwaian schists
and quartzites. The detailed profile descriptions and the analytical data for the
above two soil series are given in Appendix B.

2.1.3.1. Juaso series is characterized by :

a) A thin A horizon relatively rich in organic matter (5%) of dark brown
colour (7.5 YR 4/2) with medium crumb structure; the texture is sandy
loam; frequent ironstone concretions and quartz gravel are found in
this A horizon.

.b) A deep argillic B horizon of red colour (2.5 YR 4/8) with massive
structure; ironstone concretions and quartz gravel are abundant in
the first I00 cm and decreases below (30 to 35% by volume); the texture
is clay. '

c) *  Mottles are noticed in the horizon free from gravels at I20 cm depth.




Limitation : The fertility status of this soil which is mainly localised
in the A horizon decreases rapldly after clearing of the forest and under
sustained cultivation.

A high percentage of gravel (60% by volume) may be a limiting factor
for certain food or cash crops.

Clasgification
- Forest ochrosol, concretionary phase {Ghana)
- Humic Acrisols, petric phase (FAO: )
- Rhodic Paleudult (uspA )
- "Sol Ferrallithue fortement désaturé ‘ (French)

remanié, rajeuni'.

no

.I.3.2 Bompata Series is characterized by :-

a) A horizon of dark reddish brown colour (5 YR h/L) with crumby to fine
subangular blocky structure; the soil texture is sandy loam.

b) A very deep {600 cm) homogeneous argillic B horizon; dark red in colour
(10 YR 4/6) and free from gravel; the structure is medium subangular and
firm; the soil texture is clay. . .

Limitation
- No limitation on physical properties.
- The fertility status decreases rapidly after clearing of forest and under

sustained cultivation.

Claggification
- Forest Orchosol, non-gravelly phase (Ghana)
- : Dystric Nitosols (Fa0 )
- Rhodic Paleudult (UuspA )
- "Sol ferrallitique fortement remanié (French)

au niveau de la famille".

2.5.14 Summary of field discussions

The presence of a thick ironstone concretion and/or quartz gravel layer,
within 1m of the surface (Kumasi, Bekwai, Juaso series) or very deep in the
profile (Akumadan or Bompata), indicates that most of the soils observed are not
originating from the rock formation underlying, immediately below. Hence, the
evolution of the soils materials above and below the gravel layers may be
different. Often the evolution of the soil above and below the gravel layers may
be influenced by the water movement in the soil profile (lateral and vertical)
which could be very different.

Tt was noticed .that the character "remanié" is introduced in the French
eclassification at a higher level. While this character is considered at phase,
gseries or the family level in the USDA and FAO systems.



DIAGRAMS ILLUSTRATING SOME TYPICAL GHANA SOILS IN THE FOREST ZONE

Typical Forest Ochrosol Soil Associations Over Phyllite and Gronite

80AMANG
Ty

ovin Yollow

3

Red-to Brown

Wenchi
Domeﬂem

Appronmcioly in Mile

Fe |m 2] ins Ins Ft lng Ft ino las Ft lao
oaf fiNter \ea? ittter Loat littor togé litter.
M/L \' P \— Groy brovm v — e J———
Dork brown O = S5 Dorbegray boe 0 T5——— mons Dork DIO-0) i groy-broendy Darkt groy-broxn humawd
/// humwg’sg'y /,’//' 7 3 wn humous Bght 7 % 55 3 siltydny // 7 3wn huenrztnbuny%/ / 7 3g?mo|n @ @%{@ 3sandy loem: 7-0
// / waﬂ s agy-sbtgmoo- Mgrvgaﬂ?y 4““' 8 //v-Gerbmwn 4-l°°"'7° : e Groy-broca cendy loon:
.ogg .;f\\xmy tight gloy: |1 s sty ciay: | ] o of VY g N Gray brown 1~ 7 00 on| Bomgtty 1 60
0 %% o Grey 8 orunt sand. o ) Py il
s ;( 'sggmm brow cglz. —f—Yuilow browm po-| g [~ mottted dlge ——polo groy I Yollow- browm =a? Iaﬁx;mm fight
.o rous silty clay: 2] cloyt 55 4 sand: 5.3“"? %0°2; 4 gt top, grodu- 2
. ,g vl Bronstono 5-0 g & i . L4 8 aliy lcss bolow
N ngrdms ot o © &} 30 P Stano-lino g A n2:6:0-5-5
- < bebwl ow P I\ Stono-Ena 5 @ a Stano-ling _ ~
3 4 34 '3660—5'5' 348 & 34 31oao"33 34 a &l 3 ™~ Red-brown  poraco
[ ol by + sandy ciay: 3-0
|- Stons-ina - Rog-brow poro (4 44— GreyBorango : 42 ‘day:ss 0. s . q Ll
lo @adlsg us bight cley:5-0 mottled uma-4 . ¢ : ﬁ F’\/>
SOverr] 4 4 4 é 5.0 / Q-" - 4~°ﬁ‘=¢o‘_w 4"'° G‘a B0
: (2, . * * ] . NAE d M 8 Orongo Byelion m=11lcd
L eo R/ ol Gronta 5 ', &____iaﬁomaa ne":tb- 3 S °rse 1" sy cloy: 59,
% R g ng granite: 840 {2 | Grongo 8 Yot 8
i) . 4 Vo ] g loom é 8
phyilta:15°0 el 2 ol ¢ -3 e % 3-8
b~ L~ spbdrz, 6l %l _
. 0" . ring waﬂ‘wo:l.'r.‘i Weathered ¢ranite: S-S
A.KUNADAN BEKWAI KOKOFU ODA OFIN NTA/AKROSQ KUMAS! BOAMANG

Diagram No. |

ce




—
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2.2 Forest savannah - transitional zone
2.2.1 Environment
A. Climate

The area has two rainy seasons just as the rest of Southern Ghana. The
main season occurs from April to June followed by a short dry spell from mid-July
to end of August. The minor rainy season occurs in September and October followed
by the main dry season from November to mid-March. Rainfall is about 5S4 inches
(1372 mm) per annum. Morning and mid-day relative humidities are at their
highest during the wet season of July, August and September. Mean monthly figures
range between 85-88% during the mornings, decreasing to 70-T4% during mid-day. The
lowest relative humidity usually occurs in March where it is around 73% in the
morning and 45% at mid-day. Absolute mean temperatures are similarly highest in
March (above TO0°F or 38°C) and absolute mean temperatures are lowest (55°F or 13°¢)
during the months of January and February.

B. Geology and Geomorphology

The geology of the area consists entirely of Voltaian sediments. . The
sediments are the most extensive formation in Ghana, extending over approximately
k5% of the country. Around Ejura the formation consists of sandstones that are
thick-bedded, fine-grained, flaggy, micacéous, ferruginous or feldspathic.

The area lies along the rim of the Voltaian basin formed by a ring of high
scarplands rising to over 600 m above sea level. The topography is uniform.
Slopes are gentle everywhere, steepening only where resistant bands of rock outcrop
or where peneplain residuals occur. The general level is between I20-I50m above
sea level. The predominant slope reflects the gentle gradient of the Volta river
itself to which all slopes are graded.

Most of the major tributaries of the Volta (within Ghana) have their
sources outside the Voltaian Basin and, therefore, reach the surrounding scarp
usually in broad valleys. A number of shorter tributaries rise within the basin.
Many of them dry up during the dry seasonj this seasonal shortage of water may be
one of the chief causes of the low population densities over extensive areas
- within the basin.

C. Vegetation and Land Use

The vegetation consists of transitional forest. Essentially, this is
composed of islands of forest species encircled by a band of vigorous savannah
tree species which in turn merges into open tall grass savannah. Swamp savannah
type of vegetation occurs along the broad, water-logged bottom lands, and riverain
forest along the major streams and rivers.

Yams, cassava and maize are the major crops grown, and the deep soil )
constituted by Ejura series, is well suited to the production of these crops. The
soil is also suitable for the extensive cultivation of millet, groundnuts, kenaf,
Urens lobata and tobacco. Yields, although generally. low owing to poor natural
fertility, can be significantly increased through mulching and application of
fertilizers especially nitrogen and phosphorus. Traditional cultivation is
generally practised, but large-scale permanent mechanised farming tracts can also
be seen like Ejura Farms Ltd., Ejura, Commercial Farms Ltd., Atebubu and
Abua Farms Ltd., Prang.
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2.2,2 Soil formations in sandstone and clay shale areas

Two soil profiles belonging to Ejura and Changnalili series have been
observed in the recurring toposequence met over sandstone and shale. The
diagram No. 2 schematises the landform observed during the field trip. Detailed
description of these series along with analytical data are given in Appendix B.

2.2,2.X. BSoils of the gandstone areas : Ejura series

Ejura series occupies nearly level to level uplands; it is free of gravel
and is @ yvellowish red colour (5 YR L/8). Other-soil series found in
association with Ejura series in the toposequence (see diagram No.3) are :

Amatin series (moderately well drained), Dentenso series (imperfectly drained) on
the lower slopes and Sene series (poorly drained) valley bottom soil.

Ejura series is characterized by :-

a) A sandy A horizon generally dry and leached with low organic matter
content (0.7%).

o) A sandy clay loam, argillic, B horizon followed at about I60 to I90 cm
by a mottled horizon overlying solid ironspan. The cation exchange
capacity is very low in the B horizon ( § meq %).

Limitation

- low fertility status and very low cation exchange capacity
- Sandy nature of the top soil which dries up quickly ‘during the main dry

season. ,
Classification

- Savannah ochrosol, non gravelly phase : (Ghana)

- Dystric Nitoeols (FAO )

- "Sol terrallitique typique appauvri " (French)

- Paleustult (uspa )

2.2.2.2. Soil of clay shale areas : Changnalili series

During the tour only one soil profile was observed in the clay shale area
belonging to Changnalili series which is classified under Ghana system of
classification as ground water laterite. This soil series is characterized by ;-

.

a) A soil profile influenced by hydromorphism.

" b) A sandy loam A horizon with fine mottles - the general colour of the soil
is dark grey (5 YR 4/ .) to dark reddish grey (5 YR L/2).

c) A massive gravelly loamy argillic B horizon with iron gravel followed by
.a hard ironpean.



DIAGRAM ILLUSTRATING THE REPARTITION IN THE LANDSCAPE OF SOILS
ASSOCIATED WITH EJURA SERIES IN THE SANDSTONE AREA
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Limitation
- Sandy nature of the top soil-which dries up rapidly during the dry season.

- The thlckness of the top soil; 1ronpan may in certaln cases appear within
25 cm of the surface.

- The fluctuating water table. These soils are saturated with water
throughout the profile during the rainy season and the top soil is very dry
during the dry season.

Classification
- Ground water laterite - (Ferromangustetros) {Ghana)
- Luvic Arenosols, petroferric phase © (FAO )
- "Sols hydromorphes mineraux & pseudd-gley" . (French)
avec cuirasse de profondeur" ‘
- Tropaytalf . (uspa )

2.2.3 Summary of field discussions

Discussions on soils of the shale areas centred mainly on the actual
pedogenetic factors influencing Changnalili series. :

2.2.3.1 "Sols 3 pseudo-gley"

During the rainy season the water table in the Changnalili series rises

" from the iron pan layer to the surface; during the dry season the whole profile

and particularly the top sandy soil is dried up. Such soils evoluting under the
influence of a fluctuating water regime have been defined at the Stuttgart Seminar on
hydromorphic soils as "Sols hydromorphes 8 pseudo-gley". It was noted that the
terminology of "pseudo-gley" does not exist in the FAO or the USDA classification
systems. The consensus was that the term of "pseudo-gley" as defined by the
Stuttgart Seminar needs to be considered, if possible, in the FAO classification.

2.2.3.2 Genesis of the iron pan formation in Changalili series

The relation between the top soil and the underlying iron pan is not
apparent, and its formation difficult to explain. The concensus was that there is
a clearcut discontinuity between the soil and the thick iron pan layer.
Accumulation of clay immediately above the iron pan layer clearly indicates
a movement of clay material down the profile.

2.2.3.3 Soil management problems of Changnalili series

Depending upon the depth at which the impermeable ironpan layer is found,
this soil needs to be drained during the rainy season and irrigated during the dry
season. The need to find ways and means of conserving moisture in the soil during
the dry season was stressed and close contour bunding like in Asia was suggested
-for preserving encugh moisture in the soil with a view to producing a successful
crop during the dry season. '




2.3 ' Coastal Savannah Zone

2.3.1 Environment

Climate - The mean annual rainfall of this area is around 889mm. There
are two rainy seasons, approximately from April to June and from September to
November. These rains, especially the second, are unreliable and make farming
hazardous. At the same time periodic heavy rainsg present erosion and drainage
problenms. ’ - . }

Temperatures are highest during the main dry season (December to March)
and lowest during the short dry season (July to August) Absolute maxima and
minima range between 40 C and I2°C.

Humidities are relatively high throughout most of the year. Afternoon
humidities are generally from 55-65%, falling to around 40% during the main dry
season. On the coast, values may be I0-20% higher. Humidities rise to almost 100
per xent at night for the most part of the year over the Accra plains.

Geology and Geomorphology

The major part of the Accra plains is underlain by ancient igneous rocks
(Dahomeyan or Archean gneisses and schists) and relatively young, unconsolidated
sediments of Tertiary age. The gneisses and schists are.either basic or acidic.

The ©basic rocks consist almost entirely of garnetiferous hornblende gneiss while
the acidic rocks are mainly fine-grained muscovite biotite schists and gneisses.
Recent alluvium occupies the Volta flood plains and thé major streams on the plains.

" The plains form an area of low relief rarely rlslng above 250 feet (77 m)
except where the surface is broken by steép-sided inselbergs. A low watershed,
running east-west, divides the streams flowing north into the Volta (which lies
some 88° ‘km east from Accra) from those flowing south into the sea.. The streams
have broad valleys and flow 1nterm1ttently Owing to the 1mperv1ousness of the
majority of the soils in this area, the rain water does not penetrate the ground
easily but generally runs off as a broad sheét flood.

The well defined southward flowing streams receive their main supplies
of water from the Akwapim.range 1ying to the north.  Near the coast these rivers
broaden into long narrow lagoons. Within the plains-the Volta has an alluvial
area varylng from nil to several miles broad and is annually flooded in parts.
‘The river reaches the sea through a broad area of channels and salt lagoons.

Vegetation and Land Use

Thicket vegetation generally occurs on the Red Earths (e.g. Toje series);
but on Vertisols (e.g. Akuse and Ashaiman serles) short dnd’ medium grassland with
widely scattered small clumps of thicket confined to ¢ld termite-mounds.are
encountered. ‘Low riverain woodlard occurs along stream channels. Forest and thicket
occur on some inselbergs, but most carry savannah vegetation. The Volta
“flood- -plain is mainly under tall _Swamp- grassland with frequent small ,swamp trees
but patches of thicket occur locally and there is riverain forest along the river
bank. Along the coastal lagochs bare or sparsely-covered succulent herbs. and low
mangrove thicket occur.

Agriculture is practically confined to the better-drained soils
(e.g. Toje series). Shifting cultivation is practised so that at any one time




much of the land is under fallow vegetation. Fallow periods are generally short
and because of low fertility and frequent drought conditions crop ylelds are poor.
The major crops grown are cassava, tobacco and tomatoes.

The heavy scils (e.g. Akuse and Agawtaw series) are at present very little
cultivated but they constitute the major grazing areas of the plains. - The heavy
nature, difficult moisture relationships, the erratic nature of the rainfall and
alkalinity in the case of Agawtaw series, have up to now inhibited ‘their
develorment. T“nvestigatory work on their use is in progress by the University

Ghana; Agr_. :ultural Research Stations, located on the plains at Nungua
and Kpong. : . _ - T

The rocky 1nselbergs claSSlfled as unproductlve 1and should be used as game
reserves. The fresh-water swamps and saline marshes are also unproductive at
present. ‘

2.3.2. Scil formation

Three soil profiles have been examined within the Accra plains. They
ong o : Ashaiman, Akuse and Agawtaw series (see Appendix B for detalled
description of soil profiles and anawtlca1 data)

",;
De

[

2.2.2.  Ashaiman series is a deep, dark, greyish brown, heavy clay (2.5 Y 4/2),

developed on basic gneiss; vertical cracks can be seen during the dry season up
to the C horizon at a depth of I00 em, these cracks may have a width of . ecm. The

s0i1l peds show evidence of slickensides. Flooding occurs only in very few places.

(@]
Kl

v

lassification

- Trocical brewn sarth (Ghana)
- Chromic Vertisols (F.A.0)
- "Jertisol 8 dralnage exterieur rossible, ’
szructure anguleusy de surface;sous—

sroure vertique" (French)
- Tyvic Chromuster= (U.3.7.1.)
2.3.2.7 Akuse Series 1is a very dark grey (/0 YR 3/3), deep soil showing wore
vronounced characteristic of vertisol than the Ashaiman series, it has A and C
horizens. During the dry season cracks are wider than cm and they extend down
C norizon ( D0 cm).

Lkuse gories is found in - :ore level towvography than the Ashaiman series.
imizavions oi Ashaiman wnd Akuse series
sonh o Lhe sell Ashaiman and Akuse series have the well known limitations

ils,
they are very hard and difficult to work during dry seasons
soft and rlastic during wet seasons.
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Classification
- Tropical black earth - ‘ (Ghana)
- Pellic Vertisols (F.A 9)

- "Vertisol 34 draima.ge extérieur possible &

structure angulewse de sUrface;sdus groupe

vertique grurmosolique (French)
- Typic Pellustert (U.s.D.A)

2.3.2.3 Agavwtaw Series is a hydromorphic saline .s0il showing an abrupt
transition between a sandy A horizon and a compact clay loam B horizon with
a columnar structure. The profile seen showed a water seepage at the
transition zone between the A and B and B and C horizons.

Sodium content is high in the B horizon (8 moa %),

Classification
- Tropical grey earth {Ghana)
Gleyic Solonetz (F.a.0)
- "Vertisol & drainage ext8rieur réduit
sous groupe modal'. . {French)

- Natrustalf ) . - (U.S.D.AL)
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3. SOIL CORRELATION TOUR IN TOGO

3.1 Description of the environment

Two main routes were followed during the field correlation tours in
Togo as indicated in the Index Map :

1) traverse from North to South from Lomé to Kolokope via Tsevi€, Nuatja;

2) traverse from North West to South West from Kolokope via Atakpame,
Amlame, Palime to Lomg.

During the course of the tours soils in the following geomorphic
units were examined :-~ ’

coastal zone

continental terminal zone.

Precambrian plateau zone

foot hills zones of the South Western hills.

= N
— e e e

Diagram No. 4 shows a S-NW cross-section of the area traversed.
A brief description of the environment of the area visited in Togo is given below.

3.I.I. Geology

The geologic formations over the area traversed during the field tours

3.1.1.I. Quaternary formations constituted by recent marine and alluvial
deposits.

3.1.1.2 Tertiary formations of Cretacian Eocene periods called: "Continental
Terminal". Marine deposits of Cretacian and %ocene periods have been
depcsited in the sedimentary basins which can be observed on the
slopes leading to the Lama depression. These formations named
"Continental Terminal" constitute two series of plateaux separated by
a large valley called the depression of Lama. The soils developed
from these materials are clayey and are called "terre de barre"
fterre barre”in Portuguese meaning clay soils).

3...1.3 The Precambrian formation: With the exception of the sedimentary
formaz“ion found in the S~uthern part of Togo, most of the country
is under Precambrian fou:mation. This formation starts from few
kilometres north to Tsevié. One can distinguish the following
sub-divisions :=-

a) ' The Dahomean series constituted by gneiss and micaschists of
various origin (sedimentary and volcanic).

o) Atakorian series formed by interstratified layers of quartzites
and micaschists overlying the Dahomean formation.
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Diagramme n2 4

Schematic S-Nw Cross section of the land seen during the field tour in TOGO
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Volcanic formation: Granitic or Granito-Biotite formations are observed
between Atakpame and Palime. They form a narrow band of 5 km length

between the Atakorian and- Dahomean formations.

The above geologic formations have given rise to six main landform
units :-

I) ~'the coastal area forming a narrow band of 2 km width.

2) alluvial plains.

3) . the plateau of the Continental Terminal ‘constitutes a band of = '~
land of 30 to 50 km width running E to W; it is formed by .
a series of plateaux separated by valleys. The broad valley formed
by depression of Lama seperates this -area into two zdnes*(npfthern'
and southern). The plateaux are under deep red soil formation,
while the soils of the foot slopes are of sandy colluvial nature. .
Ironpan, rocky formations are often exposed on the border of the
plateaux. The soils in the depres51on of Lama are hydromorphlc

... black clays often calcareous. : R

L) Peneplain of the P?recambrian rock basement north to the plateaux
'of the "Continental Terminal’ is a vast peneplaln shaped in the
Precambrian formation. It presents an undulatlng topography with a
few inselbergs here and there.

5}  Hilly areas with high level plateaux.

Climate and hydrography

The climate in the coastal and the plateau regions is of equatorial
type characterised by two rainy and two dry seasons of unequal length.

Rainfall

The major rainy season is between March and July with a maximum
of rainfall in Junej; it is followed by a short dry season of two months
duration. As one goes Horth the duration of this short dry season is
shortened and disappears. The minor rainy season is from end of
September to beginning of November with a maximum in. October. The major
dry season begins in November and ends in March.

The two diagrams Nos. 5 and 6, show the monthly mean rainfall
distribution for six stations: two for the plateaux region (Atakpame,'
Palime) and four others for the "R&zion Maritime"

The annual rainfall ustween Tsevié and Huatja in the south is
i.I00 mm whereas it is .450 mm in the north at Atakpame.

The temperature is high and its variation not important. The mean
annual temperatures are between 25 and 28°C. lge dlfference between
maxima and minima tempsratures is around 6 to 9 C.



3%

The following table gives the mean maxima and minima temperatures in three
locations in the south, central and north ¥ !¢ areas visited :-

Temperature

Stations : Lomé Nuatja Anié
Mean Max 30%L 33% 33%2
lican Hin 2778 | 21°8 8%
Variation 7°6 1197 4%

The highest temperatures occur at the beginning of the first rainfall.

3.1.2.2 Hygrometry and Wind

Few data exist on hygrometry; the following are figures for Atakpame

station.

Hygrometry in % at Atakpame
tonths J F M A 11 J J A S ¢] N D
Maxima? 9% 95 9% 95 9T 97 97 97 97 97 97 96
Minimal 33 30 LT 3@ 55 62 67 65 64 SE& Lt 37

The region of the "Plateaux" are under the influence of the "harmattan" which
blows from the Sahara to the Atlantic Ocean. Its influence is felt for three months,
from December tc February; 1its velocity is around 'mu/s.

The coastal region is under * - influence of the S.W. monsoon.

The evaporation is often hisner than the rainfall around Lomé.

3.1.2.3 Hydrograrh

The major important Rivers are llono, Sio and Haho; the main tributaries of
dMono are Ogon, Anié, Amon, Kra.
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3.1.3 Vegetation
The predominant vegetation within the areas visited is as follows

3.1.3.I. Coastal area

The main vegetation is coconut with underwood constltuted by:-
Cynodon Dactylon, Opuntia, Passiflora.

3.1.3.2 The Plateaux areas of "Terre de Barre"

The secondary bushy growth of trees is constituted by :~ Sterculia ﬂragachanta,
Milletia Thoningii, Fagara Xanthoxy-Ioides, Uvaria chamce, Dichrostachys glomerata.

The dominant trees are Elaeis Guinensis, Adansanita Digitata.

The alluvial plain of Sio is mainly under sugarcane and rice crops.

3.1.3.3 The Precambrian Plateau

The prevailing vegetation is a savannah woodland constituted by the
following species:- Afzélia africana, Pterocarpus crinacens, Butyrospermum parkii,
Adansonia digitata, Parkia Biglobosa, Burkea africana, Lophira alata, Daniellia
oliveri, Isoherlinia doka.

The tree strata is mainly formed by : Hymenocardia acida, Terminalia
avicenoides, Vitex cienkowskyi, Combretum micrathum.

The grass vegetation is composed of : Andropogon Sp., Pennisetum’
polystachyton, Loudetia togoensis, Imperata cylindrica.

The density of trees varies with the rainfall. Near Ani& the following

new species can be seen: Terminalia macroptera, Tephrosia sp. pseudocedrola Sp.,
Sarcocephalus esulentus.

3:1.3.4 Togo Hills

The main species of the Guinean Forest zone are found in the Togo hills;
they are: Antiaris africana, Chlorophora excelsa, Triplo-cordifolia, Khaya
Senegalensis.

3.2 Soil formation

3.2.1 Soil formation within the Continental Terminal

) The soil developed in the old Tertiary sediment of "the Continental
Terminal" is constituted by deep, red, clayey soils referred to locally as
"Ierre de Barre". The detailed soil description as well as analytical. data are
given in Appendix B. These soils are characterised by :-

“a) A deep homogenous soil profile.
b) The texture of the top soil is loamy sand to sandy loam, with no clay skins.
c) The texture of the lower horizon is clay; clay skins are present.
d) - A well drained profile with good permeability to a1r and water with high
' infiltration rate.
e) The base saturation is low in the B horizon (33-h3%).

f) The organic matter content of the profile examined which was kept fallow



for a period of IS5 years is U% within the first 20cm and decreases up
to I.2% at 60 cm depth.

Remarks: Two major soil formations are distinguished in the “Terre de Barre" :-

Degraded "Terre de Barre" are soils brought under continuous cultivation by
shortening considerably the fallow period. The crop yields in these soils are low.

Deficiency of nitrogen is common. No response was observed for phosphorus and
potassiunm.

Non-degraded "Terre de Barre": These soils are found in areas where fallow period
is longer. The productivity of these soils i6 high and the deficiency in N.P.K.
is usually not observed in the farmers’ field. Response to fertilizer is not
significant. No response to nitrogen and phosphate was experienced by IRAT for
maize. Under normal scoil management the yield per ha obtalned without fertilizer
is 50 t/ha for maize and 30 t/ha for manioc.

Limitation

The amual rainfall in the area being only 800 mm, the main limiting
factor is high infiltration rate in the top soil.

Classification ~ French classification is in use in Togo at national level

- 150l ferrallitique moyennement désaturé typique appauvri' (Togo and French)

- Humic Nitosole FA0)
- Savamnah Ochrosol - concretionary phase Ghana)

- Rhodic Paleustalf - (uspa)

3.2.2 Soils formed over the Precambrian Plateaux

\

3.2.2.1 Kpoglo series - ‘ ' .

This soil series is found under magmatites issued from gneiss. They cover
extensive areas in the transitional zone separating the Tertiary sediment from the
Precambrian formations. Detailed description and analytical data of the soil
profile is given in Appendix B.

The main characteristics of these soils are :-

.a) Presence of a stone-line at about 55 to 60 cm depth in the profile.

b) ' The texture of the soil above the stone-line is silty clay to clay;
presence of weatherable materials.

c) The soil below the stone-line shows ev1dence of clay skin, the
texture is clay. Deeply weathered rocks are found from 80 to I00 cm.

a) The organic matter content is around 3 to 2% up to a depth of 50 cm.

These soils are presently used for food crops (maize, cassava). In general
the yield obtained by the farmers is better than in the "Terre de Barre".

Limitation

The main limitation is the heavy texture due to the vertiec characteristic
of the soils.
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Classification
- "Sols bruns & tendance vertique" (Togo and French)
- Humic Cambisols, petric phase (Fa0)
- Tropical brown earth . (Ghana)
- Vertic Ustropept - (UsDA)

3.2.2.2 Nuatja series

The detailed description of this series and the analytical data is given
in Appendix B. The soil is characterised by an iron pan found at a depth of I00
to 1720 cm overlying a rock formation developed from the Chra embroschistes group.

The following are the characteristics of the soils found usually on a
flat topography :-

a) The top soil is sandy to sandy loam; the organic matter content is
around 4% on the topmost layer and I.8% below;

b) The argillic B horizon is silty clayy

c) Plinthite is found from a depth of 50 cm;

a) A compact and hard ironpan layer is found at 120 cm;

e) Bvidence of hydromorphism is found from 50 cmj; its influence is observed

up to the top horizon.

This soil series covers extensive area around Nuatja; it is used mainly
for food crops (maize, cassava, yam) and also for cotton and banana cultivation.

Limitation

The main limitation is the depth of the soil and hydromorphy. Water control
may be necessary under sustained and rational use of the land for crop

production.
Classification
- 13ols ferrugineux tropicaux hydromorphes lessivés & cuirasse" (Togo and French)
- Ferric Acrisols, petroferric phase QF%O)
- Regosolic ground water laterite Chana)
- Plinthustalf (uspa)

3.2.2.3 East Mono series

East Mono series is developed from orthogneissic formation constituted
by biotitite and amphiboles. It is a moderately deep vertisol. The main
characteristics of these soils are :-

a) the top soil (up to a depth of I5 to 20 cm) is loam;
b) the texture of the sub~-soil is silty clay?}
c) deeply weathered rock formations are observed from 75 to 90 cm depth.

These soils are mainly cultivated to cotton, maize and rice. Under
traditional cultivation such soils are cultivated by raising small conical heaps
which facilitate their management during dry and wet season. The yield of cotton
mono (Barbadense) is 400 kg/ha, while Allen variety (g. hirsutum) yield 850 kg/ha
in farmers fields. Under proper management yield of I0O00 kg/ha has been obtained
at the Cotton Research Station (IRCT) at Kolokope.
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Limitation

-Common physical limitations known for vertisols® are appllcable for these

soils.
Depth may be a limiting factor in certain cases particularly for tree
plantation.
Ciassification T S -
- | Wertisol & dralnage externe rédult - modal (Togo and French)
- Pellic Vertisols . L . - (F.A.0)
- Tropical black clay (Ghana)
- Pellustert (USDA)

3.2.3. Foot hill soil formation between Atakpame and Palime

3.2.3.1 Hiheakro series

Hiheatro series is a colluvial 5011 derlved from quartz1te The main
characterlstlcs of this soil are :-

a) | An A horizon of 20 to 30 cm depth with sandy loam to.sandy clay loam
" . . texture. .. o _ o oo
b) An argillic B horlzon.
c) A thick stony layer with many angular boulders.
a) Plinthite is observed at the contact of B horizon and the stony layers

at a depth of I00 to 120 cm.

These soils are found moétly in piedmont position between 250 to 350 cm
contours sometimes very deep, they are mostly used for food crops, occ451onally
for coffee and cocoa. ' : .

Limitation ..

- The main limitation may be the depth of the s011
- The percentage of gravel and pebbles on the surface soil
_— " Brodibility.

Classification
- "Sols ferrallitiques moyennement desatures,' _ o ,
remaniés,~ modaux" . .. (Togo and French)
- Humic Aerisols . (FpO)
- Forest Ochrosol o . (Ghana}

- Rhodustult - L A _ (usDA)

3.2.3.2 Koutoukpa series

Koutoukpa seriesis a colluvium derived from Quaftiite and schites; it
has almost the same main characteristics as the: previous soil, Hiheatro series.
However, this 5011 is more evoluted than theatro serles and henice has a lower
fertlllty status ; : :

.o

The llmltatlons are the same as mentioned for theatro series.




41

3.2.3.3 Adeta series

Adeta series is a colluvial soil overlying a deep weathered micaschist
formation. TIts main characteristics are :-

a) A sandy loam top-soil with few quartz gravel and containing about 2
to 3% of organic matter.

b) Sub-soil horizon with a sandy-clay loam texture but with numerous gravel
and pebbles (50 to T0% by volume) and an argillic B horizon.

c) C horizon deeply weathered.

Limitation

The main limitation of these soils is the high percentage of gravel.

Classification

"Sol Ferrallitique faiblement désaturé, appauvri' (Togo and French)
Orthic Luvisols, petric phase (F.A.0)
Forest Ochrosol, concretionary phase {Ghana.)

3.2.3.4 Tove series

Tove series is a colluvial soil formation with concretlonary horizons
at 50 cm depth. Its main characteristics are :-

a) An A horizon rich in organic matter (I0%) with many quartz gravels.

b) A sub-s50il horizon containing numerous gravels and pebbles (50 to
70% by volume)

c) A compact concretionary layer found at 50 to 60 cm depth.

The soil is mainly developed under forest. Cocoa is sometimes grown in
this area.

Limitation

The main limitation for crop production may be the gravel content.

Classification

"Sol ferrallitique moyennement désaturé, humifé}e, (Togo -and French)
remanid, induré" )

Humi.. . itosols, petric an:! petroferric phases (F.A.O)
Forest Ochrosol, concretionary phase (Ghana)
Paleudult (UsDA )

3.2.3.5 Agou series

Agou series is developed over gneissic formation in the transitional zone
between biotite gneiss and heterogeneous basic rocks varying from feldspathic
amphibolites to pyroxene. Agou series is deep, uniform and well drained red soil.
It is characteri-ed by :-



a)

3.2.3.6
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A sandy clay loam A horizon relatively ‘rich in organic matter (4.5%) with
much quartz gravel,

An argillic B horizon with a very good structure and shiny peds. The

texture of the B horizon is generally clay. The gravel content decreases
with depth.

The soil is mainly cultivated for food crops and coffee.
Limitation
The main limitating factor to cultlvatlon is a hlgh percentage of quartz

pebbles within the top soil.
Susceptibility to ‘erosion when not covered by vegetatlon

Classification

"Sol ferrallitique moyennement désaturé, remanié’ (Togo and French)
Dystric Nitosols , (F.A.0)

Forest Ochrosol o (Ghana)
Paleudult (Uspa )

Gadjawoukpe series

Gadjawoukpe series is formed within the biotite gneiss area:. It is a humic

soil ,moderately deep, overlying a compact ironpan. It is characterized by :

a)

A thick clay loam mollic A horizon, with high base saturation (70 meq %)
and base exchange capacity (30 to 25 meq %)

A textural B horizon with few iron concretions on the top which decrease
with depth; irdn concretions are found from 50 cm depth downwards.

The layer immediately above the iron pan is concretionary with pllnthlte.
A compact concretionary iron pan.

This soil is fertile and is mainly under cocoa trees.

Limitation

In spite of the relativeiy high inherent fertility status of Gadjawoukpe series,

the main limitation would be the depth at which the ironpan layer occurs.

Classification

"Sol brunifié, intergrade vers les sols ferrallitiques" (Togo and French)

Humic Nitosols (F.A.O)
Forest brunosol ochrosol intergrade . (Ghana)
Tropidalf (uspa )

3.2.3.7 Avetonou series

Avetonou series is found in biotite gneiss area. It is constituted by a

:sandy deposit overlying a hard iron pan underlain by  deeply weathered quartzitic
micaschists.It is characterized by :



http://micaschists.lt

a)
b)
c)
a)

3.2.4

horizons

A sandy A horizon relatively rich in organic matter (h.2%)
A homogeneous sandy B horizon up to a depth of 80 to 100 cm.
A thick {60 to B0 cm) iron pan concretionary layer.

Deeply weathered rock (quartzitic micaschists).

The origin and the genetic formation of the pan layer is not known.
Remnants of old pieces of earthen pots have been found in the B horizon.
These soils are saturated with water for 3 to L months of s year.
Limitation

Water-logging for 3 to 4 months in a year and lacking moisture during
the dry season. )

Low fertility

Depth of the soil

Classification

"Sol ferrugineux tropical trés lessivé 3 cuirasse™ . (Togo and French)
Cambic Arenoscls, petroferric phase (F.A.0)
Savanah ochrosol/ground water laterite intergrade (Ghana)

Futropept (uspa )

Suils formed at the contact between the Pertiary deposit
(Terre de barre) and the Precambrian plateau

These soils are characterised by the following succession of heterogeneous
of variable thickness :-

Sandy loam to sandy soil layer varying from IO cm to 60 cm in thickness."
A concretionary layer of variable thickness, friable to compact and hard.
Ferruginous sandstone boulders embeded in a clayey matrix of variable
colours

Deeply weathered rock formation, compact, impermeable.

Limitation

The main limiting , factor is the depth of the soil.

Classification

"Sol ferrallitique moyennement désaturé, remanié sur

continental terminal" (Togo ‘and French)
Savanah ochrosol (concretionary and iron pan .
phases) (Ghana)
Ferric Luvisols, petric phase (F.A.0)
Paleustalf (uspa )
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3.3 Summary of Field Discussions in Togo

3.3.1 Difficulty to classify polyphased soils

Many of the soils encountered in the Precambrian area were not necessarily
derived from the underlying parent material. This is often :evidencéd
in the profile by the presence of a thick stone-line or layer of iron pan
separating the upper soil formation from the lower rock formation. The problem
of soil classification arises often, when the upper soil layer horizon is thin
(I0 or 30 cm at the most). In the French classification provision is made at

Zn

the sub-group level under the denomination of "sol remani&". Such provision does
not exist either in the FAC or USDA systems. In case of the FAO classification
if one considers the upper soil formation one may classify it as an Acrisol or

Luvisol, for example, whereas the horizon below the stone layer can be a Cambisol. -

3.3.2  Iron pan: It was often not possible to explain the origin and genetic
formation of the iron pan under the prevailing ecological conditipn.

3.3.3. Transition zone between"Terrede barre”and the Precambrian Plateau

It was observed that the transition zone between the "terre de barre'" and
the Precambrian Plateau is very similar in Togo and the Ivory Coast, i.e. same
distribution of horizons and particularly the same type of sandstone boulders.
However, in the Ivory Coast the upper soil layer is thick and constltutes the

Tertiary Sana formation.

3.3.4 Soil series as defined in Togo

Scil series is a group of soils derived from the same'parenﬁ material under
the same pedogenetlc process and having a 51m11ar soil horlzon in the flrst upper
60 cm.

3.3.5 Relation between landform and soils in Togo

During the field tour in Togo different soil formations were observed in
two major land form areas :

I) on "terre de barre"
2) on the Precambrian basement.

The land form in "terre de barre" is slightly dissected. Tie valleys are
not deep; the shapes of the slopes are almost straight or very slightly convex.
These features indicate that the landform has reached a certain equilibrium.
However, if one considers the dynamics of the surface.soils, one can notice an-
intensive process of run-off which favours soil erosion and in the degradation of
the top soil layer. This has been observed on the "terre de barre'" of Togo and
Dahomey . p

.The geomorphic unit coming under the Mterre de barre" is an extensive
erosion surface sloping towards the sea.
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The processes of dissection of the landform in the granite-gneiss
formation & ¢ similar to the ones prevailing in.the "terre de barre". However,
valleys here are deep and the slopes strongly convex.

Two important soil forming processes.are prevailing in this zone :

i) the process of "remaniement"
2) the internal lateral water movement in the soil profile designated by
the T2nch geographers as a "hypodermic run-off". This run off has a

great genetic influence on the "s6l ferrugineux".
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L, SUMMARY OF THE FINAL DISCUSSIONS HELD AT ACCRA
AT THE END OF THE FIELD CORRELATION TOURS

L, 1 Need for a_standardized approach for characterizing and classifying
soils in the region

Technical discussions during the first day meeting at Accra and soil
correlation tours in Ghana and Togo brought out the following facts,

| § Definitions and terminology used for characterising and classifying soils
in the field and in the laboratory vary not only from country to country but also
within a country. Therefore, the need was recognised by all members to adopt
common terminology and definitions for characterizing and classifying soils in the
sub~region.

4.1.2 For implementing the recommendation No.5 (see Appendix C) made at the
Kumasi Soil Seminar the following working procedure which was to be adopted by the
various Soil Institutions in the sub-region was agreed upon by the Delegates for
initiating work on soil correlation at national and regional level :-

a) Describe soil as per the FAO Guidelines.

b) Classify soil by giving side by side the national system and its
equivalent within the FAO/UNESCO system of classification.

c) Characterice soil by using internationally recognised procedure of
soil analysis, or describe fully the methodology followed for
soil analysis. It was agreed that the FAO Soil Bulletin No. IO
entitled "Physical and Chemical methods o® Soil and Water Analysis"
could be advantageously used as a referencc “Fook.

In this connection, the Representative of IRAT recalled that the
standardized terminology as used by the French Soil Scientists has been described
in the publication entitled '"Glossaire P&dologique pour la Description des Profils";
this publication was introduced by Prof. Aubert at the Kumasi Soil Seminar. He
also informed the meeting that correlation between the terminology used in the
above publication and the FAO Guidelines for Soil Description was being
established by the French Scientists at TIRAT.

Lh,..3 The need to assess the various methods of soil analysis used in the
different soil institutions working in the region was stressed. It was suggested
that the sub~committee through its secretariat should collect such information
and make an estimate of the best method. In this connection, it was also suggested
that the same soil sample could be <2nt to various institutions in the region, and
the analytical results obtained camiared.

The ORSTOM Representative informed the meeting that work on standardization
of analytical methods has been carried out by its Organization in the region and
documents on these subjects could be made available to FAO.

L, 2 Need for national and regional goil gorrelation

It was agreed that essentially, soil correlation should be undertaken or
re~inforced at national level before initiating it on regional level. This is
particularly the case in Nigeria where soil survey and studies are carried out by
a number of organizations and universities each using its own system. As accepted




at the Soil Seminar at Kumasi (I970), soil correlation at national and regional
level is to be undertaken using a common terminology bhased on the FAO system of
soil description and classification.

4.3 Need and scope for developing and improving FAQ/UNESCO legend
of the World Soil Map for classifying soils in the sub-region

The FAO soil legend for the World Map has been prepared so as to
accommodate the wWorld Soil formations on a map of the scale T:5 000 000. It is,
therefore, to be expected that modifications will be made when one desires to work
with a larger scale. An excellent example is set by the international group of
experts working for the compilation of the Soil Map of Europe at the scale of
I:I 000 000 by using the FAO/UNESCO soil legend; this exercise has led them to
introduce and deilne in the above legend new sub-units.

As an outcome of various observations made during the field soil
correlation tours in Ghana and Togo, the following suggestions were recommended
for consideration with a view to improving the FAO classification so as to
accommodate, in an adequate manner, all the soils occuring in the region.

4L,3.I. Most of the French "ferrallitique" soils are differentiated under FAOQ
system as Ferralsols or Acrisols or Luvisols in the sub-region. The following
remarks were made by the Representative of ORSTOM.

The separation of Ferralsol, Acrisol and Luvisol under tropical
conditions 18 based on the degree of alteration of clay minerals. The main
pedogenetic process is the same for these soil groups i.e. ferralitisation;
however, the main difference remains in the degree of ferralitisation, which
decreases from Ferralsol to Luvisol. Therefore, there is a need in case of
tropical soils to introduce the Oxic characters of B horizon in the Acrisol and
Luvisol. Otherwise by using the present definitions of the FAO soil
classification one runs the risk of grouping the Acrisol and Luvisols
distinguished in the temperate zone with those of the tropical areas.

4.3.2 Soil scientists using French classification stressed the need to
introduce the terminology of pseudo-gley in the FAO system.

4.3.3 It was stressed that definitions of gleyic horizon need to be improved

and made more concise. It was also suggested that while characterising

hydromorphic soils the water regime in the soil needs  to be taken into

- consideration along with the morphologic aspect of the soil profile. This
suggestion falls in line with the decisions reached at the geminar on hydromorphic

soils held at Stuttgart in I97I. »

h.3.4 It was also felt that there was a need to define how to classify polyphase
soils often encountered in the region, particularly when the top soil is not deep.
. It might be necessary to define to what extent the. characteristics of the lower
horizon could be taken into consideration for classification together with the

top soil layers. A depth limit of 60 cm was tentatively suggested for food crop
production; this depth limit should, however, depend upon three main classes of
land usej crop, pasture, forest.

4.3.5 It was also stressed that the definition of Nitosols should include the
characteristic of soil structure which was one of the diagnostic elements in the
field.
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4,3,6 Finally, it was agreed that there was the need for more precise definitions
for stony and petric phases, as well as the importance of relating the texture of
the soils with the percentage by volume of coarse elements (stones, gravels, pebbles).

h.k.- Compilation of a regional soil map of West Africa at the scale of 1:1 000 006

It was unanlmously agreed that a soil map of West Africa should be compiled
by the Committee at the scale of 1:1 000 000 by using the FAO/UNESCO soil legend
to test and improve upon the FAO classification system in the Region and assist
regional soil correlation.

In order to more effectively achieve the objective of compiling a soil map
of West Africa using the FAO legend, it was decided as a start for each nationsal
delegate to compile a soil map of his particular country based on the FAO units.

The Representative of ORSTOM has offered to compile a Soil Map of Ivory Coast
at the scale of 1:2 000 000 using the FAO/UNESCO soil legend. The result of his work
~would be communicated to the Sub-Committee as soon as completed.

k.5 ‘Need to integrate soil characteristics with the environment for improving
soil correlation

Soil correlation should aim at characterising a soil in an adequate manner
s0 as to know its possibilities and limitations for agricultural use. This could
be achieved only through. a better understanding of the environment as a whole.
Therefore, for achieving the above objectives, a multidisciplinary approach is
needed for integrating the. morphological aspect of the soil to the pedogenetic process
influenced by the environment as a whole ("Bilan morphogendse-pédogendse").

4,6 Need to correlate soil characteristics with results of agronomic experiments

The main objectives of soil correlation are :-

a) To improve knowledge on soils gso as to understand and predictttheir
limitations and potentialities;

b) To be able to transfer information and results pn'soil management from one
place to another with similar soils and ecological conditions.

It was generally agreed that most of the agronomic experiments carried out
on s0il fertility or management did not take full account of the soil characterlstlcs.
Hence, correlation between soil characteristics and agronomic experiments are
inadequate or lacking at present in the sub-region. The need was felt that such work
has to be undertaken urgently at nationzl level so as to try to qugntify the problems
asgociated with soil management.

The following line of action was adopted by the meeting with a view to
initiating work at national level 1n Ghana, Togo, Nigeria and Senegali-

1) locate on a map all the agricultural research stations ex1st1ng in the country
’ and collect information on research projects carried out on s0il management
in the above stations;




ko

2) review work on soil management and soil fertility at all the Agricultural
Research Stations where detailed soil maps exist;

3) correlate soil information with the results-of agronomic data.

Progress report in this respect was to be sent by the Members of the
Sub-Committee to the Secretariat of the Sub-Committee at the FAO Reglonal Office
and communicate the same to the other Members of the Sub-Committee.

It was observed that a large amount of agronomic data on soil management
were available in the other member countries. Therefore, the Secretary of the
Sub-Committee was asked to try.to obtain such data from the other member countries
of the West African sub-region with & view to forwarding copies to the rest of the
other countries. .

It was decided and agreed upon.by the members of the Sub-Committee that the

first progress report should be sent to the Secretariat at the FAO Regional Office
for Africa by the 1 " October 1972.

.7 Suggestions for improving the field correlation tour in future

Following suggestions were made for improving future field correlation tours:-

1) more time should be given for examination of soil profiles by selecting only
few typical and representative soil profiles to be inspected;

2) soil description should contain essential elements referring to diagnostic
horizons (clay skins etc.) so that one could be able to make soil correlation
from a distance;

3) if possible, representative sites should be selected, based on landforms and
ecological units so as to observe soil profile along a topo-sequence; because
better soil correlation could be achieved if the soil profile was precisely
described and adequately located in its environment;

L) ample provision should be allowed in the time-table for discussing in a
meeting or in the field or through other means to be determined, problems
related to land management;

5) documents should be forwarded to members well in advance before the meeting.

4.8 Documents to be made available by FAO to the Delegates

In order to assist the National Delegates of the Sub-Committee to classify
and describe soils as per the FAO s stem, the Secretary of the Sub-Committee at
the Regional Office for Africa was requested to keep members of the Committee
informed of all new developments in the FAO classification; he was also to forward
to them the following documents :-

1) Definitions of Soil Units for the Soil Map of the World - i.e. World

: Soil Resources Report No.33

2) Key to Soil Units for the Soil Map of the World - Dec. AGL/SM/70/2 Sept.:970
3) Guidelines for Soil Description

L) Physical and Chemical Methods of Soil and Water Analysis, Soils Bulletin

No.10 - 1970
5) World Soil Maps of Africa with the legend.
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6) Any other FAO documents which may be relevant for soil correlation work at
national and regional level.

4.9 Documents introduced by the Representative of IRAT

The following documents were introduced by the IRAT Representative at the
meeting :-

I) "Glossaire de Pédologie - Description de l'environnement en vue du
traitement informatique". Published in -9TI by the Association of
Informatic and Biosphere - Paris.

2) Soil Surveys and Assessment of Land Use Capabilities - IRAT.
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TERMS OF REFERENCE OF THE SUB-COMMITTEE ON SOIL CORRELATION
' ’ FOR WEST AFRICA

T Background information

In the light of recommendation No.5 made at the FAO Seminar on the
Evaluation of the Soil Resources in West Africa (see Appendix D) at Kumasi, FAO
through its Regional Office for Africa has set up in close consultation and
collaboration with Member Countries in the.Sub-Region, a. Soil Correlation
Committee for West Africa. As the first step, it was thought necessary for FAQ
to constitute a Sub-Committee, which will through its work lead to the
establishment of a fully fledged Soil Correlation Committee for West Africa with
the full participation of all Member Countries in the Sub~Region. This
Sub-Committee comprises:- a) Senior Soil Scientists nominated by the Governments
of four countries in the Sub-Region where national soil institutions exist and
b) the FAO Regional Soil Resources Officer for Africa. Member governments of
the selected four countries (two French and two fron. - .4 speaking areas)
which nominated their representativeSenior Soil Scientists for this Sub-Committee
are the Governments of Ghana, Nigeria. Fenegal and Togo.

2. Summary of discussions on the orientation and attribution to be
given to the Committee

2.1 Delegates and Observers unanimously recognised and stressed the necessity
and usefulness of a permanent Soil Correlation Committee for West Africa, fully
supported by Member Governments, which can provide a sub-regional forum for :-

a) exchange of information and experiences;

b) developing standardized methods for soil resources evaluation, management
and conservation;

¢)  making optimal use in the immediate future of the considerable amount of
dispersed and uncoordinated information on soils of West Africa, their use
and managementj

d) pooling expertise and existing knowledge on soils for establishing
correlation at national and regional levels with a view to improving on
existing knowledge on soils, their characteristics, the interelation with
with the environment, and for transferring knowledge on soil management
from one region to another having similar ecological condition;

e) promote regional approach for solving, through coordinated research
programme, problems on soil evaluation and management.

2.2 The meeting recognised that FAO, through- its Regional Office for Africa in
Accra should continue to accommodate the Secretariat of the Soil Correlation
Sub-Committee for West Africa. The FAO Regional Soil Resources Officer for
Africa will continue to act as the Technical Secretary of the Committee.

2.3 The present Sub-Committee through its Secretariat at the FAO Regional Office
for Africa should work for the need and benefit of the West African Region until the
fully-fledged Soil Correlation Committee for West Africa is convened.

2.h Delegates and Observers were of the common opinion that this Sub-Committee.
needs to meet again and function for some time before broadening its scope into
a fully-fledged Committee,
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2.5 With a view to securing the continuity in its work and particularly for
maintaining a certain consistency in the approach of work elaborated in common
during the present deliberations, it.was strongly suggested by the Delegates
that the bilateral and multilateral organizations in the area should be
represented as far as possible by the same representatives who attended the
first meeting of this Sub-Committee.

3. Terms of reference of the Sub-Committee

The present Soil Correlation Sub-Committee for West Africa with its
Secretariat at the FAO Regional Office for Africa and with the Regional Soil
Resources Officer as its Technical Secretary will function until a fully fledged
Soil Correlation Committee for West Africa is convened under the following terms
of reference :-

3.1 Encourage collaboration between West African National Soil Scientists and
those of multinational and bilateral research organizations for exchange of
information and experience. '

3.2 To promote the mutual acceptance of standardized soil evaluation methods

by using a)FAO Guidelines for soil description and b) the legend of the FAO/UNESCO
Soil Hap of the World as a system of reference by correlating existing national
soil classification with the units of this legend; to translate this aim into
positive action, by compiling a soil map of West Africa at the scale of I:I 000 000
with the present knowledge of soils in the region.

3.3 To promote soil correlation at national and regional levels with a view to
aiming at a better evaluation and management of soil resources in West Africa.

3.k To review research work already completed or underway on the evaluation,
management and conservation of soils in the West African region with a view to :
a) facilitating transfer of information from one region to similar environment
and b) determining the extent of additional research that needs to be undertaken
in future in this respect.

3.5 To determine and recommend a programme of applied research which is of
immediate use to agricultural development programmes at national and regional
level on specific problems of soil evaluation, management and conservation.

3.6 Propose possible "bench mark" sites so as to lay the basis for a regional
cooperative research programme on soil management with a view to obtaining maximum
information on soil technology for improving agricultural production.

3.7 The final aim of the Soil Correlation Sub-Committee for West Africa would
be the establishment of a fully fledged Soil Correlation Committee for West Africa
which may lead to the constitution of a Soil Evaluation and Management Centre

for West Africa, the status and functions of which would be defined by the
interested Member Governments.

The above-mentioned objectives can be achieved through :-

a) organisation and coordination of work at national level by each of the
National Members of the Sub-Committee.
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c)

)
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regular periodic reports and correspondence to be submitted by each
National Delegate Member of the Sub-Committee to the Technical Secretary
of the Sub-Committee at the FAO Regional Office for Africa, Accra, Ghana.

the Secretariat of the FAO Regional Office for Africa will keep in close
touch with the Member Governments which are not presently represented on
the Sub-Committee for: collecting and disseminating information and
reporting the work undertaken by the Sub-Committee in the Sub-Region.
The Secretariat will also keep the Members of the Sub-Committee informed
of the "desirata" of the various Member Countries in the Sub-Region.,

organization of national soil correlation work by each of the National
Delegate Members of the Sub-Committee. With FAO financial assistance
for travel, one or two National Members of the Sub-Committee along with
the Technical Secretary of the Committee can participate to such
correlation work.

regular annual regional soil correlation meetings to be planned well in
advance.,

exchange of technical information.
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RECOMMENDATIONS

Recommendation No.I: Expression of thanks

The participants of the Sub-Committee Meeting on the Correlation of the Soils
of West African Sub-Region :

Convinced that the meeting has provided an opportunity for discussing problems
directly related to the Correlation of the Soils of West Africa and their
evaluation in terms of their practical utilisation for increased and sustained
crop and livestock production;

Record their warm appreciation of the initiative taken by FAO in organizing this
important meeting and in providing the means of achieving its objectives;

Request the Director-General of FAQ to convey an expression of their deep sense
of gratitude: to the Governments of Ghana and Togo for their generosity in acting
as hosts to the meeting, to the Governments of Nigeria and Senegal for the keen
interest they have shown in the establishment of the Sub-Committee by nominating
their respective Delegates along with the above-mentioned Governments; to the
Chairman of CSIR of Ghana for the excellent facilities and services provided for
the meeting; and to the Directors and staff of the Soil Research Institute of
Ghana and Togo for the painstaking preparation made for the follow-up field soil
correlation trips in their respective countries; and finally to all those who
contributed in diverse ways to the success of the Meeting.

Recommendation No.2

The Meeting

With a view to implementing Recommendation No.5 on international standardisation
of soil evaluation methods passed at the FAO Seminar on the Evaluation of the
Soil Resources of West Africa - Kumasi (I970)

Being aware of the necessity of correlating soils of the various countries of

West Africa, by using the legend of the FAO/UNESCO Soil Map of the World as a system
of reference to unify the various systems of soil classification in the sub-region,
with a view to drawing from experience within the sub-region and elsewhere in the
practical utilisation of existing soils in terms of increased agricultural
production;

Noting that in order to achieve thiz mutual cooperation there should br standard-
ization of existing methods'in soil description, analysis and cartography;

Taking into consideration problems encountered during field soil correlation trips
within Ghana and Togo which brought into the forefront the apparent lack of
standardization in soil classification and evaluation methods

Recommends
A) that the various National Soil Institutions within the West African sub-region

and more specifically those belonging to the Member countries represented on the
sub-committee should endeavour to :-




3)

3)
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standardize soil description by using the FAO guidelines,

correlate soils at national and regional level and compile national soil maps
on a scale of I:I 000 000 utilising the FAO/UNESCO legend of the Soil Map

of the World and thereby finding a common basis for the improvement of

that system.

produce reports on correlation of pedological and agronomic data from existing
agricultural stations and indigenous farmers where detailed soil maps or
soil data exist, and that, a first progress report should be submitted to the

. FAO Secretariat by 1 October I972. Such progress reports are to be

followed up by three monthly reports which are to be immediately communicated
to Member Governments in the Sub-Region by the Secretariat at the FAO
Regional Office for Africa.

that FAQO should

continue to maintain the Secretariat of the Sub-Committee at its Regional

- Office for Africa through the services of the Regional Soil Resources Officer.

collect soill on agronomic data from the existing agricultural stations of
Member countries in the Sub-Region not represented on the Sub-Committee for
the purpose of correlation studies by the Sub-Committee.

take necessary steps to extend the activities of the Sub-~-Committee to
include other Member countries of West Africa.

Suggests that the Director-General of FAO consider explering the possibility of
assisting the Sub-Committee or any subsequent Committee on Soil Correlation for
West Africa to be set up in executing this important undertaking by at least
convening yearly meetings.
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CLOSING SESSION

I. In his closing remarks, the Chairman of the First Soil Correlation
Sub-Committee Meeting for West Africa summarized the final days' discussions as
follows :-

It has been made quite evident that such benefit could be derived from a
Regional cooperation and collaboration among Soil Scientists of the Sub-Region,
exchange of visits by the Senior Staff of the various National Soil Institutes with
a view to reach standardization of methods and terminology; to study each others
working methods and to exchange working documents. Such cooperation and
collaboration would assist to improve considerably and fastly the knowledge on
soils of the sub-region and particularly on their management. In this connection,
the language barrier between English and French speaking nationals was
stressed and FAO was urged to assist in translating documents.

Recommendations had been made to use the FAO guidelines for soil
description in soil surveys undertaken in the Region, as well as the FAO document
on the physical and chemical methods for soil and water analysis; to prepare at
national level a soil map at the scale of I:T 000 000; to make an effort to ~
correlate soil characteristics with the agronomic field research which has so
far been carried out at agricultural research stations and experimental farms,
as far as they can be made available; finally that regular three monthly progress
reports on the above work should be prepared by the National Delegates starting
from 3 October 1972; and that FAO should collect as soon as possible information
from countries of the Sub~Region, not represented on the Sub-Committee so far.
The results thus collected should be made available to all -other Member States
in West Africa.

The next meeting of the Sub-Committee on Soil Correlation for West Africa
was to be convened by the Secretariat of the Sub-Committee about in a year's time,

2. The Representative of IITA stated that the translation facilities which were
about to be arranged at his Institute would be put at the disposal of the
Sub-Committee if the appropriate reqguest would be made by the FAO Regional
Representative for Africa.

3. At the closing session, Mr. Mensah, Regional Representative for Africa
expressed satisfaction on the FAO Director-General's behalf with the results reached
at the Sub-Committee's meeting, which was to a large extent due to the collaboration
of the Governments of Ghana, Nigeria, Togo and Senegal, the assistance provided by
the Governments of Ghana and Togo, T3r hosting the Meeting to the very efficient
organigation made by the National T=legates of Ghana and Togo, and the excellent
team spirit which had animated this Working Group. Considering this and the fact
that constructive contributions had been made by other Soil Scientists from
technical aid agencies like Overseas Development Adminstration, I.I.T.A.,

I.R.A.T. and ORSTOM, he felt that the experience here obtained, might serve as a
model for similar such meetings in their disciplines, since ample opportunity was
thus provided for technical in-~-depth discussions by thoroughly knowledgeable
participants as a contrast to what could usually be accomplished at large
conferences endeavouring to cover the entire continent. He assured the meeting

that FAO would make every effort to give the Sub-Committee all possible support

to enable it to function effectively and serve the needs of the sub-region as

a whole and congratulated the meeting on its substantial achievement, making room
for future sub-regional specific activities through its recommendations.
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L, Dr. H. Obeng, the Chairman of the First Sub-Committee Meeting on Soil
Correlation for West Africa in his closing speech thanked the Director-General of
FAO and the Regional Representative for Africa for convening the meeting and
wished that the Programme of Work set up by the Sub~-Committee would be
successfully continued to the benefit of the entire West African Region., He also
thanked all the Members of the Sub-Committee and the Observers for their
collaboration and participation and particularly for the excellent team spirit
which prevailed from the beginning until the end of the Meeting and which enabled
a considerable amount of constructive work within a short period of time to be
achieved.
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APPENDTX A

ADDRESSES PRESENTED AT THE OPENING SESSION IN ACCRA
AND WELCOME ADDRESS IN TOGO

1. Welcome address by Dr. M. Dowuona, Chairman, CSIR (Ghana)

It was with great pleasure that I accepted the invitation to
welcome, on behalf of the C.S.I.R. and the Government of Ghana, the
delegates to this meeting sponsored by FAO. Ghana is honoured and happy
to be given the opportunity of playing host in less than two years to a
second meeting concerned with soil problems, and the C.S.I.R. is delighted
to be able to provide a suitable meeting place.

I had the honour to be Chairman at the opening ceremony of the FAC
Regional Seminar on the Evaluation of Soil Resources in West Africa held in
Kumasi in December 1970. On that occasion, in my introductory remarks,

I described very briefly the development of soil survey work in Ghana and
stressed the importance of modern soil survey methods and techniques for
evaluating soils in developing countries, particularly for the purposes of
agricultural development. I alsc stated as a warning to other countries
that in Ghana many agricultural projects in the past had come to grief,
owing to the failure or reluctance on the part of the Government at that
time to make proper use of the available knowledge in the field of soil
science, in determining what the nature and scope of the projects should be.

This meeting, I understand, is one of the direct results of the
Kumasi Seminar, because it was at that Seminar that it was recommended
"that scil survey organizations throughout West Africa should actively
encourage mutual acceptance of standardized techniques and, in particular,
should adopt the legend of the FAO/UNESCO Soil Map of the World, as a
system of reference to unify the cartography of soils in West Africa,
correlating soils classified in existing national systems of soil
classification with the units of this legend! ".

It is most gratifying that this recommendation has been given speedy
consideration by the Director-General of the FAO, and that in fact, a
correlator, in the person of Dr. Mouttapa, has already been appointed and
is at post and present at this meeting. I take this opportunity to
congratulate the Director-General of FAO for the speed with which he has
implemented this very impor‘ant recommendation.

The present meeting is really a Sub-Committee, comprising
representatives of four West African countries - two English-speaking and
two French-speaking - which has been charged with the responsibility of
discussing certain important technical matters relating to the problem of
soil correlation in West Africa. The successful completion of this
assignment will constitute an important step in the programme of achieving
some standardization in the description, classification and evaluation of
the soils of West Africa.

The universality of Science rests on the fact that science does not
only deal by means of an established methodology with nature and natural
phenomencn, which are universal, but it also uses to a large extent a
common vocabulary. The more precise the vocabulary of a particular scientific
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discipline is,the easier it is for scientists of different nationalities to
understand each other and work together. 1In this connection, perhaps the
vocabulary of mathematics is par excellence the most precise.

We all - scientists and others alike - are forced by political realities
to work within our countries and states, whose boundaries do not coincide with
those of the 'natural regions' of the Earth. Although this problem appears
more acute in Africa, it is in fact a universal problem. Very rarely do political
boundaries coincide with natural physical boundaries of 'natural regions' in
every respect, This is so because the forces which have created the political
states existing today, are different from those which gave birth to the
'natural regions' of the Earth.

In regard to the soil - the natural resource in which this meeting is
rarticularly interested - this lack of coincidence of state boundaries and those
of 'natural regions', is very noticeable. The composition of the original rock
formations, the weather and other climatic elements, the rivers and other forces,
wnich have all contributed to the compositiocn and distribution of the soils of
West Africa, operated and continue to operate over areas which do not
correspond to the existing boundaries of the political states of the area.

S0 in the interest of the proper development of scientific knowledge of the area,
scientists working in one country must know and work with scientists working in
similay fiélds in, at least, the adjoining territories. 1In this context, the
value of standardization of terminology and techniques could not be denied. It
is most important, therefore, that the work of this Sub-Committee should be
successful as it will clear the way for the real exercise in determining common
criteria for differentiating one type of soil from another, thus providing the
basis for common classification and ultimate correlation of the soils of the
area. Without some agreement in this respect, scientists from different but
contiguous countries might find themselves at cross purposes when dealing with
identical soil specimens, while this need not be the case.

The work of the Sub-Committee and in fact of the main Committee is also
meant to be related to a world-wide scheme - that is, units of the FAO/UNESCO
legend. The wider the scope of standardization, the more the scientists from
areas outside West Africa will have a better idea of the relationship of the
tyres of soils which exist in other regions. Clearly within the broad
descriptions which may be arrived at, as our knowledge increases more and more
groups and sub-groups will be identified. To use an snalogy from language itself
there will be the main language itself first, to be followed by as many dialects
as can be identified later.

All will agree that the s:i. is basic to all development. Underneath it
are the natural minerals, it is the medium for growing the food which mankind
needs to feed itself, and it is the firm base on which shelter is provided.
Therefore, the more comprehensive and detailed our knowledge of the soil, the
tetter we will be equipped to deal with the problems of living on the Earth and of
our economic development generally. I am not here to tell you the importance of
soil science which must begin with reliable and valid soil survey and
classification in each State. Indeed I should think you the experts in this
field are eager to tell everybody else that your field of study is the most
important of all the sciences. That may be so. I grant, however, that soil
science is very important and should be vigorously pursued and no more.
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I have already emphasised the need for scientists working the discipline
of soil science in.West Africa to develop a common vocabulary in the interests
of science itself. There is another reason for them to do this; it is to
further the much publicised objective of wider economic groupings not only
in West Africa but in the whole continent. 1In this connection I venture to say
that no wider groupings can be 'soundly based without proper knowledge and
understanding of the types of soils - these being perhaps the most important
composite resource available., There should be, therefore, general agreement
on what is meant by designating a specimen of soil as of this or that type.

In the scientific and indeed in all spheres of knowledge, nat.onal
associations must enlarge their horizon by co-operating effectively with other
national aseociations in corresponding fields in the West African Region.
This, in my view, is the only way of laying a sure and sound foundation for
the wider community which most progressive people hanker after.

As I said at the beginning I came here to welcome you both on behalf of
the CSIR and the Ghana Government; so I must resist the temptation of talking
along about some of the matters which your meeting has caused me to reflect upon.
I would end, therefore, by reiterating the welcome extended to you at the
beginning, and by wishing you a successful and rewarding meeting, and a happy
stay in Ghana.

Address by Mr., Moise C. Mensah, Assistant Director-General
and FAQO Regional Representative for Africa

Distinguished delegates,

It is both an honour and a pleasure to me on behalf of FAO to welcome you
to this first meeting of the Soil Correlation Sub-Committee for West Africa.
Your presence in force here today bears in no small measure witness to the most
encouraging interest shown in this undertaking by our member Governments and
sister technical assistance organiczations alike.

2, In particular, I would like to thank the Chairman of the Council for
Scientific and Industrial Research of Ghana who has been so kind to open this
meeting and has placed the exeellent facilities of the Council at our disposal.
Many thanks are also due to the directors and scientists of the Soil Research
Institute at Kwadaso and the "Institut Polyvalent de Recherche, Division des
études pédologiques" in Lomé for ~:-ranging this most essential part of your
programme : the work tc be under“avren in the field.

3. I would now like to say a few words on the subject which is of much concern
to all of us here today : soil correlaticn at both national and regional level

in West Africa, for planning agricultural research and development programmes as
well as for the best utilization and conservation of our soils, But permit me
first to call to mind an earlier gathering of soil scientists: the FAO Seminar

on the Evaluaticn of Soil Resources in West Africa held at Kumasi in December 1970.
Those of you who, at the time, attended as delegates will recall that one of the
seminar's main recommendations stressed the importance of international
standardization in soil classification and survey metheds. More in particular,
it was stressed that soil survey organizations throughout West Africa, should
actively enccurage mutual acceptance of standardized methodology, technigues




and terminology to e used in their soil evaluation programmes. The legend of
the FAC/UNESCO Soil Map of the World, furthermore, was recommended for use as
a system of reference to unify the carfography of soils in West Africa and to
correlate soils classified in existing national systems of soil classification
with units of this legend. To further this aim, it was suggested that the
Director-General of the Food and Agriculture Organization appoint a soil
correlator to the FAO Regional Office in Africa to work in collaboration with
national correlators. Dr. Mouttapa has now been assigned among others to that
task since June 1971 as Regional Soil R€sources Officer. However, meaningful
results in that sense can only be obtained through a concerted approach by all
soil specialists working in the region.

L, Similar views and calls for closer national and regional cooperation
have recently been heard at the FAO Seminar on Cooperative Agricultural
Research in the Guinean Zone as well as at the Seminar on Tropical Soil
Research held under the auspices of the Ford Foundation, I.R.A.T., and I.I.T.A.
Time has now come to translate these recommendations and resolutions into
practical action "on the ground".

5. A Soil Correlation Committee for West AFrica, we at FAO feel, could
stimulate this much needed cooperation, It being understood, works to be
undertaken at regional or sub-regional levels should, at all times ensure full
suppert at the national level, In an initial stage, therefore, we have
thought it opportune to first constitute and convene the present sub-committee
which unites Soil Scientists with long time experience at the national soil
institutes of their home countries.

6. It will not be imprudent to say that today we have made that important
first step and we are most grateful for the confidence given by our Member
Governments and the interest accorded to these efforts by you, soil scientists,
who are delegates and guest here today. We highly appreciate the presence of
specialists from IRAT, ORSTOM, of the British Overseas Development Agency and
the IITA, Their wide experience on this continent and beyond will certainly
prove of great value in your deliberations.

T. Returning nowv to the order c¢f the day, I believe we should keep the
following foremost in mind. The main purpcse of this first sub-committee
meeting is meant to lay the foundation for the fully-fledged Yest African Soil
Cerrelaticn Committee. 1In the first instance, therefcre, I would suggest your
discussicns centre arcund identifying those aspects of your work which most
obviously allow for such ccllaboration and to find practical ways and means for
the establishment of regular wor:ing relationships, to tackle them,

8. Yeu will agree with me, I am sure, that one first priority would be to
concentrate on making optimal use of the considerable amount of information

on the West African scils, their evaluation and managerment, already collected

by scientists in the Region during past decades. Expertise now should be pooled
to correlate soil at national and regional levels so as to enable transfer of
knowledge on their management fron one site to another.

9. Provision, however, should alsc be made at this stage to breaden the scope
of the Committee by introducing in its programme of work matters relating to
soil evaluation and management, for, without the inclusion of these two aspects
work on soil correlation may become a theorotical exercise. Soil correlation in
the region should aim for a better understanding, planning, management and
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conservation of our potential soil resources. FEmphasis should, therefore, be laid
on the use which can be made of the soil data by those who are concerned with
agricultural development in the field. Numerous questions as to how these soils
should best be managed and what conservation measures will prove most effective
remain to be answered. I have found it most appropriate that your programme of
work provides considerable technical discussions in the field both in Ghana and
Togo in order that the attention can be paid to finding solutions which are
relevant to the specific African environment.

10. The success of your efforts at the start will decisively provide the basis
for a viable West African Soil Correlation Committee in the future. A thoroughly
critical look at its possible functions, structure and organization at this very
early stage cannot be stressed too much. -It is hoped that other steps will

follow soon, vhich if judiciously planned, can contribute substantially to solve
problems of great importance to the agricultural and economic development of Africa
and which may set an example for similar undertakings in the East and Central
African Region.

11. In the final analysis the outcome will depend on collegate and professional
understanding and fruitful working relations. I am confident that the coming
week will provide you with an excellent opportunity to further strengthen these
ties. Distinguished delegates and guests, I wish this first meeting of the

Soil Correlation Sub-Committee for West Africa as well as your excursions in the
field a complete success. )

"Welcome address by Mr. P. Nahm Tchougli, Chief of Cabinet of the Ministry

of Rural Economy - Togo

Distinguished delegates, ladies and gentlemen,

It is a great pleasure to me, on behalf of the Ministry of Rural Economy and,
on my personal behalf, to welcome you all to Togo.

Since few years, Togo has become the cross road of many international and
regional conferences due to realistic policy of our Government, the economic
stability of our country, and more particularly due to the leadership of our
dynamic Head of State, General Ftienne Eyadema.

Today, we are deeply honoured and really very proud to receive you among us
in Togo. The Government of Togo, by accepting to host the First Meeting of the
Soil Correlation Committee for Wes - Africa organized by FAO, wanted to emphasise
its main preoccupation to promots: the cooperation between Nations, the development
of rural population, the war against under-development aiming at putting an end
to malnutrition, famine, rural exodus, diseases.

In fact, in the present days of social and political changes, an agricultural
revolution is a must. It is all the more necessary since it gives t0 mankind
the possibility to seek solutions to satisfy the demands of increasing growth
of population. Soil Science, in this revolution, occupies an important place,
since it is the key factor for crop production. In Africa . and more particularly
in Teogo, soil science is just at its initial stage; it has to face many
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difficulties; therefore, it has to be strongly supported from every corner. That
is why, we highly appreciate the continuous services rendered by the FAO of the
United Nations in this field through moral support, technical a551stance of
Experts and supply of egquipment.

The study of soils is still relatively a young, but complex science, its
development can be achieved only through a concerted effort of many nations.
Particularly, our agricultural development problems are similar to those of many
other developing countries; solutions for solving these problems would be much
easier if we are pooling together our resources in scientific and technical
know-hows. Exchange of knowledge among us can greatly assist in finding rapidly
solutions to our many commor: problems. International and intra-regional
collaboration are fundamental for young States like ours. This being, one can
now understand the usefulness of this Regional Meeting on Soil Correlation for
West Africa; we can only commend the initiative in this respect taken by FAO,
which in fact strengthengthe fraternal ties as well as the collaboration already
existing between Togo and its immediate or far off neighbours. However, there
ig alwvays a large gap between what one wishes to do and what is practically
achieved; and we are aware that inspite of our strong desire, there is a long
way tc go towards the road of Unity. Every stone put up in building the
edifice of cur Unity would be highly appreciated and this Committee meeting has
contributed to add one more stone to this building.

We are fully aware of the amount of work necessitated in the preparation
cf this meeting. And that is the reason why I would like with your kind
permission, to pay tribute to all who have come from near or far contributed to
the preparation and the success of this first Committee Meeting; my gratitude
goes more specifically to the FAO Regional Office for Africa and its Experts, to
the Soil Research Institute of Ghana and to our National Soil Science Institute.

Before wishing ycu a happy stay in Togo, I would like to call upon you to
keep always in mind during your deliberations, the urgent needs cf the farmers
who have to make a decent living from the soils.
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APPENDIX B

DESCRIPTION OF SOIL PROFILES EXAMINED DURING THE SOIL CORRELATION

FIELD TOURS IN GHANA AND TOGO

1. Descriptions and analytical data of soil profiles examined in Ghana

Kumasi Series

Topo site : Upper slope

Classification: Slope : 3%

- Forest Ochrosol (Ghana) Drainage : Well drained

-Dystric Nitosols, petric phase {(FAO) Altitude : 249 m (830 ft.)

- Vegetation: Moist deciduous forest
"Sol Ferraliitique fortement Rainfall : 1473 mm (58 inches)

désaturé, remanié, modal" (French)
- Typic Paleudult (USDA)
Parent material: Residual loam derived
from decomposed granite.

Horizon Depth (cm)

All

Al2

Al3

B22

B2k

R25

B26

B27

Ci

c2

0-7

T-11

11-18

18-23

23-L46

L6-T0

70-87

87-11k

11k-151

201-238

238-320

Description

Dark reddish brown (5YR 3/2) sandy clay loam coarse and fine
granular;friable; many fine and medium rocks; pH L.L; abrupt
wavy boundary.

Dark reddish brown (5YR 3/3) sandy loam; weak fine granular
friable; many fine roots; pH L.6; clear wavy boundary.

Yellowish red (5YR 4/€} sandy loam; massive; firm; few fine
ironstone gravel and concretions (about 5% by volume); common
fine roots; pH L4.5; clear wavy boundary.

Yellowish red (S YR L4/6)gravelly clay loam; massive; firm
common ironstone gravel and Fe concretions (about 25% by volume);
pH L.5; clear wavy boundary.

Red(2.5¥R 4/@ gravelly clay; massive; firm; few fine roots;
commen ironstone gravel and concretions(about 25% by volume);
pH L.9; clear wavy boundary.

Red (2.5YR L/8) gravelly clay; massive; firm; few fine roots;
many ironstone gravel and concretions (about 35% by volume);
pH 4.9; clear wavy boundary.

Red (2.5YR L/8) gravelly clay; massive; firm; common ironstone
gravel and Fe czaacretions (about 25% by volume); pH 5.0; clear
smooth boundary.

Red (2.5YR 5/6) gravelly clay; massive; firm; common ironstone
gravel and concretions (about 30% by volume); pH 5.1; clear

smooth boundary. ‘

Red (10R L4/6) gravelly clay with common fine faint yellowish red
(S5YR 5/6) mottles; massive; friable; common ironstone gravel
(about 25% by volume) white mica specks; pH 5.2; clear wavy.
boundary.

Red(2.5YR4/8) gritty clay with common fine distinct yellowish red
(5YR 5/8) mottles; massive; firm; few ironstone gravel (less than
5% by volume); pH 5.2; clear irregular boundary.

Red (10R U4/€) sandy clay; massive; friable; many specks of
white mica; pH 5.0; gradual smooth boundary. )

Red (7.5R. 4/8) sandy loam with few fine faint reddish yellow
(7.5YR 6/6) mottles; massive; friable; many specks of white

mica; pH 5.1
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Parent material

Bekwai Series

- Rhodic paleudult (U.S.D.A.)

Horizon  Depth (em)

All

Al2

Al3

B21

p22

R23

B2L

B26

B27

B28

B29

c2

0-7

12 - 27
27 - 45

45 = 60

60 - 9i

91 - 125
125 ~ 175
175 - 220
220 - 295
295 - 397

397 - 467
467 - 490

490 - 674

674 - 725

66

Locality: Kwadaso, C.A.S. Topo site : Upper
Classification: SloPe P 2.1/2 to.West
Drainage ¢ Well drained

- Forest Ochrosol (Ghana) .

. ; . Altitude : 255m (850 ft)
.- Humic Nitosols, Petric phase (FAO) Vemetation : Moist deciduous
-"Sol ferrallitique fortement désaturé, € ’ Forest

. - 'i - A
remanié modal® (French) Rainfall : 1473mm (58 inches)

: Residual silt loam derived.
from decomposed phyllite. -

Description '

Dusky red (10.R 3/2) clay loam; weak fine and medium
granular; very friable; many fine roots; pH 5.2; abrupt
wavy boundary.

Dusky red (10 R 3/L4) clay loam; moderately medium granular;
friable; many fine and medium roots; pH 5.0; abrupt wavy
boundary. ‘

Dusky red (10 R 3/4) gravelly clay loam; moderate medium
granular; friable; common fine gravels and ironstone
concretions (about 30% by volume), common fine and few
medium roots; pH 4.7; clear smooth boundary.

Dark red (10 R 3/6) very gravelly clay loam; massive; firm;
many gravel .and ircnstone concretions (about €5% by volume)
few fine roots; -pH 5.5; clear smooth boundary.

Dark red {7.5R 3/6) very gravelly clay; massive; firm; many
ironstone concretions and quartz gravel (about 50% by volume),
few fine roots; pH L4.8; clear smooth boundary.

Red (7.5R L/6) gravelly - clay; massive; firm; common
ironstone concretions and quartz gravel (about 30% by volume),
few roots; pH L.9;clear smooth boundary.

Red (7.5R L/6) gravelly clay; massive; firm; many fine roots,
many gravelg{about 35% by volume), gquartz vein; pH 5.0;

clear smooth boundary.

Red (7.5R L/6) gravelly clay; massive; firm; few fine roots;
common gravel and quartz vein, few ironstones concretions
{about 20% by volume); pE 4.9; clear smcoth boundary.

Red (10R L %) gravelly clay; massive; firm; common gravel and
few iren:'cre concretions (about 20% by volume); pH 5.3; clear
smooth boundary. .

Red (10R L/€) clay; weak fine subangular blocky; firm; few
gravels(less than 10% by volume); pK 4:9; clear smooth
bcundary. ' '

Red (10R k/6) clay; very weak fine subangular blocky; firm,
few gravek; pH 5.1; clear smooth boundary.

Red (10R L4/€) clay with common medium distinct brownish
yellow (10YR6/€) mottles; very weak fine subangular blocky;
firm; pHE L.9; clear smcoth boundary,

Red (10R L/€) silty clay with many coarse distinct light
brown (7.5YR 6/4) mottles; massive; firm; pH 5.2; abrupt
smooth boundary.

Brown (7.5YR 5/L) silt loam of decomposed phyllite with
common medium distinct red (2.5YR S/6) mottles; massive;
friable;pHE 5.1,
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1.3 Akumadan Series

Locality: Mile 62 Kumasi-Nkwawkaw road

Classification: : Topo site : Upper Slope

- Forest Ochrosol (Chana) Slope : 3%

- Humic Acriscls (FAO) Drainage : Well drained

-"Sol ferrallitique fortement g4geaturé Altitude : 24om (800 ft)
typique, modal sur matériel remanién Vegetation : Thicket
(French) Rainfall : 1727 mm {68 inches)

- Rhodic Paleudult (U.S.D.A.)

Parent Material : Upland non=concretionary clay drift associated
with Birrimian schists and phyllites,

Horizon Depth (cm) Description
Ap 0-7.6 Dark reddish brown (2.5YR 3/L4) humus clay lcam; moderate,

medium granular structure; friable; abundant medium roots;
abrupt, smocth boundary; pF 6.0.

B21 7.6 - 20.3 Dark red (2.5YR 3/6) silty clay; moderately weak, medium
' subangular blocky structure; slightly firm; frequent fine
roots; diffuse, smooth boundary; pH 5.k

B22 20.3 - 48.3 Dark red (10 .R 3/6) silty clay; moderate, fine and medium
subangular blocky structure; firm; occcasional fine roots;
. diffuse, smooth boundary; pH L.6,

5323 48.3 -152.4 Dark red (10 R 3/€) silty clay loam; moderate, medium
subangular blocky structure; firm; rare fine roots;
abrupt, smocth boundary; pH 5.0.

B24 152.4 -198,1 Dark red (10 R 3/6) silty loam; moderately weak, fine
subangular blocky structure; firm; very frequent hard and
) soft ironstone concretions, rare,small angular quartz stones;
> very rare fine roots; clear, smooth boundary; pH 5.2.

B25 198.1-236,1 ~ Dark red (10 R 3/€) brownish yellow (10YR 6/6) mottled clay
loam; extremely firm massive; gradual, smooth boundary;
pH 5.L,

B26m 236.1-256,5 Dark red (10 R 3/€) and brownish yellow (10YR 6/6) mottled;

ironpan; extremely firm; massive; pE 5.b.




AKUMADAN SERIES

{HUMIC ACRISOLS)

PARTICLE SIZE DISTRIBUTION % ORGANIC CATION EXCHANGE meq %
_ — MATTER
I g . o o
o] ~ pVe] o] o \O +2 O ER N6 +2 O
o ot wal5Q SQl4 138 |4< > pH. LG
2 & S L R S T R I c% lo.M 8+ lca | Mg Mo [ K | Na S(TEB)
=] = Iz [SRNe] = Q O &) o 1:1 |Jom=
A S B o < < < it = &
Ap 0-8 3.2 12,7 |18.6 f12.1] 1bk.bk [10.5(28.5 |3.17 |5.45{k.90(16.77{3.08 F.26 .28{.25 | .17 5.07
B21 820 Y2.4 1 9.0 (18.8 1 9.0] 13.8 | 7.4}39.6 |1.18 |2.03}L4.70}12.43) .81 .33 |.23}.10 | .13 1.60
B22 20-48 3.1 ] 7.0 |1%. 8.9] 12.8 | 6.5]u48.5 .68 §1.17|%.80] 9.52} .521 .19 j.o7].0k .15 .07
B23 48-152 3.5} 8.7 [18.0 |11.5] 1L.3 [10.2 33.8 .58 |1.00}5.10}11.15] .55] .19 |.06}.08 | .1k 1.03
B2k 152-198 | 6.6 | 9.6 J1k.0 |1k.5)] 13.3 [10.531.5 | .35 | .60}5.30]11.20] .42 .11 |.o4).06 | .12 .75
B25 198-236 ]13.0]12.3 115.5 J13.0] 11.6 | 8.6|=26.0 | .23 | .39)5.40]10.29] .36 .1k |.01{.0k | .13 .68
B26m | 236-265 .19 | .33f5.40] 8.62} .51} .10 f.or].05 | .16 .8
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1.4 Juaso Series

Locality : 0il palm plantation Profile No, B2205

Juaso State Farm.

Classification: z‘ipo site gpll’egyslope

-~ Forest Ochrosol (Ghana) 5 ope : w'1{ é i ned

- Humic Acrisols, petric phase (FAO) A;:}Eaie . 2§lm (;?énit)

-"Sol ferrallitique fortement désaturé Lhude Dol .

.z . v Vegetation : 0il palm plantation
remanié rajeuni®(French) Reinfall . 1651mm (65 inches)

- Rhodic paleudult {(U.S.D.A.) ainta : i inches
Parent material: Secondaxy over weathered

Tarkwaian Schist, .

Horizon Depth {(cm) Description

Ap 0 - 10.2 Dark brown (7.5YR L4/2) sandy loam; weak fine and medium crumb;
friable; abundant fine and medium roots; occasional ironstone
concretions and quartz gravel; abrupt smooth boundary; pH 5.2.

Blcn 10.2-27.9 Reddish brown (5YR 5/L) sandy- loam; massive; slightly firm;
plentiful fine roots; frequent ironstone concretions;
occasional quartz gravel; clear smooth boundary; pH 5.0.

B2lcn 27.9-55.9 Red (2.5YR 4/6) clay; massive; slightly firm; plentiful fine
roots; abundant ironstone concretions; frequent quartz gravel,
occasional small subangular quartz stones; diffuse smooth
boundary; pH 4.8.

B22tcn 55.9-86.4 Red (2.5YR 4/8) clay; massive; slightly firm; abundant
ironstone concretions, occasional quartz gravel; clear smooth
boundary; pH 4.8,

B23 86.4-114.3 Red (2.5YP L/8) clay loam with common fine distinct, strong
brown (7.5YR 5/6) mottles; very weak fine subangular blocky;
firm; rare ironstone concretions and quartz gravel, frequent
patches of decomposed rock; clear wavy boundary; pH 4.8.

B3 114,3-162.6 Red (2.5YR L/8) clay loam with common fine and medium,
distinet strong brown (7.5YR 5/6) mottles; very weak fine
subangular blocky; firm; rare ironstone concretions and
quartz gravel, frequent patches of decomposed rock; clear
wavy boundary; pH 5.0.

C1 162.6-213.h Red (2.5YR L4/6), strong brown (7.5YR 5/6) and yellowish
brown (10YR 5/4) mottles sandy clay loam; massive; friable;
very frequent patches of decomposed rock; pH 5.0.

c2 213.k-2€9.2 Decomposed Tarkwaian schists.




JUASO SERIES

{HUMIC ACRISOLS)

Particle Cize Analysis % } Organic Matter Cation exchange ™meq % Base Sat.
S/T x 100

; o] o] ° 4+ 2 + ;:J . S

5 o §o |6 § |DaldS |28 ¥ S e L

t ~ U O g nyglrelne laon - = 2=l N S

& o ) Y o = a0 e A8 o he < : o lox | Ca Mg |Mn |K |Na {TER)

(@] +2 O 1 ! O J \OjJoO C© |O O (@] GNEINN e

o 0, \O a O o (@) o = 1 =

(Y Qj - . B . (@ .
Q ol

Ap | 0-10 13.9 |21.7 B5.8116.2] 5.4 3.2 3.8 P.96 §11.13]5.09 16.02.13]6.4912.05 |.1% .53].18 }9.39 | TT.4
Bler 10-28 {8.0 [14.8 B3.81s.2| 6.2 B.o ho.? .70 10.29]1.20 1k.3]5.3711.00} .46 |.005].10].15 |1.72 | 32.0
B2* | 28-56 |7.3]11.5 9.6] 8.6] 3.5 B.0 p6.5 | .66 19.17|1.1k 22.719.91]1.22¢ .62 }.005{.15{.15 |2.1k | 21.6

cn .o _ ’ .
822 | 56-86 |9.5| 9.7 06.8] 6.5] 2.8 h.9 2.8 |.u2 |8.24] .72 oy.6/8.84 .88 .41 |.005].14].26 |1.59 | 18.0
tcn .
B23 | 86-11k|5.2 [10.1 h6.415.3] 8.8 3.4 Bo.8 .31 17.95] .53 23.718.201 .67| .36 |.005].05].1k J1.22 | 1k.9
B3 |114-162| 7.1 1.7 p9.713.0[11.0 6.0 P8.5 } .1k }5.83) .24|5.020.4]5.76] .49] .26 ].005].0%].19 | .98 17.0
¢l |162-213(7.8 {21.1 b1.113.8[10.0 Jh.2 b2.0 |.12 )6 .21]5.226.8] k.05 .36} .20 {.005|.03{.1k .73 | 18.0
c2 |213-269}2.2 |52.5 pk.311.0[10.05.1 | 6. .03 .05 11.4)2.13] .24k] .10}.005).02].09 b5 ) 3hLh
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1.5 Bompata Series

Locality: 2.1/2 miles along Konongo -

Classification:
- Forest Ochrosol {Ghana)
- Dystric Nitosols (FAO)

Topo site : Upper slope

Agogo road. Slope : 1%
Drainage : Well drained
Altitude : 270m (900 ft)
Vegetation : Cocoa
Rainfall : 152kmm (60 inches)

-"So0l ferrallitique fortement remanié
au niveau de la famille"(French)
- Rhodic Paleudult (U.S.D.A.)

Horizon Depth (em)

Description

Dark reddish brown (S5YR 3/L4) sandy loam; moderate, fine and
medium crumb structure; friable; abundant fine roots;

Reddish brown (2.5YR L4/4) sandy loam; very weak fine
subangular blocky; slightly firm; plentiful fine and medium

Dark red (10 R 3/6) clay; weak fine subangular blocky;
slighly firm; few fine root; diffuse smooth boundary; pH 5.0.

Red (10 R L4/6) clay; weak fine and medium subangular blocky;
firm; few fine roots; diffuse smooth boundary; pH 5.0.

Red (2.5YR 4/6) clay; weak fine and medium subangular blocky;
firm; very few fine roots; diffuse smooth boundary; pH 5.1;

Red (10 R L/6) clay; weak fine and medium subangular blocky;
firm; very few fine roots; abrupt smooth boundary; pH 5.0.

Dark red (10 R 3/6) clay loam; very weak fine subangular

blocky; firm occasional soft and hard ironstone concretions,
frequent quartz gravel and medium, subanguiar ferruginised .
quartz stones, occasional traces of decomposed rock. Clear

A1l 0-17.6
abrupt smooth boundary; pH 5.8.
Al2 7.6-20.3
roots; gradual smooth boundary; pH 5.7.
B21 20.3-b5.7
B22 s, 7-147.2
B23 147.3-330.2
B2k 330.2-635.0
ohl 635.0-716.3
smocth boundary; pE 5.3.
c2 716.3-767.1

Weak red (10 R 4/4) clay loam; very weazk fine subangular
blocky; firm; occasional quartz gravel; rare quartz stones,
frequent pieces of decomposing Tarkwaian cuartzite; plP S5.0.
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1.6 Ejura Series
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Locality : Mile 67 Ejura-Amantin Road. Profile No. : 2603

Classification: Topo site ¢ Summit

- Dystric Nitosols (Ghana) " Slope : 1% to South

- Savannah Ochrosol (FAO) Drainage : Well drained

-"Sol ferrallitique typique appauvri" (French) Altitude : 210m (700 ft.)

- Paleustult (U.S.D.A.) Vegetation : Tall grass savanna
Rainfall : 1397 mm (55 inches)

Parent material: Sandy loam derived from
weathered sandstones.

Profile Description

Horizon Depth (cm)
All 0 - 42
Al2 42 - 87
A13 87 - 125
Rl 125 - 177
Rr21 177 - 285
B22 285 - 375
B23 375 - 442
B2k 442 - 511
B25 5TT - 640
B26 640 - 705
B27 705 - 770
c1 170 - 877
ce 877 - 930
C3 930 ~ 970

1iCm or 970
11Bm

Description

Dark reddish brown (5YR 3/2) loamy sand; very weak fine and
medium granular; very friable; many fine roots; common worm
holes and casts; pH 6.0; clear smooth boundary.

Dark reddish brown (5YR 3/2) loamy sand; very weak fine
granular; friable; common fine roots; ant holes; pH 6.0;
abrupt smooth boundary.

Yellowish red (SYR 4/6) loamy sand; massive; friable; few fine
roots; pH 6.1; clear smooth boundary,

Yellowish red (S5YR b4/8) loamy sand; massive; friable; few fine
roots; pieces of broken pots; pH 6.1; abrupt smooth boundary.
Red (2.5YR L/8) sandy clay loam; massive; firm; few fine roots;
pieces of charcoal; pE 5.5; clear smooth boundary.

Red (2.5YR L/8) sandy clay; massive; firm; few fine roots;

pH 5.5; clear smooth boundary.

Red (2.5YR L/8) sandy clay; massive; firm; few fine roots;

pE 5.b; clear smooth boundary.

Yellowish red (SYR L/8) sandy clay; massive; firm; few fine
roots; pH 5.6; clear smcoth boundary.

Yellowish red (5YR 5/8) sandy clay loam with few fine faint
strong brown (7.5YR 5/8) mottles; massive; firm; few fine
roots; pH 5.L4; clear smooth boundary.

Reddish yellow (7.5YR 6/6) sandy clay loam with many medium
distinct red (10.R 4/6) mottles; massive; firm; few fine
roots, partially indurated; pH 5.5; gradual smocoth boundary.
Reddish yellow (7.5YR 6/6) sandy clay loam with many medium
distinct red (10.R L4/€) mottles; massive; firm; few fine
roots, partielly indurated; pE 5.5; gradual smcoth boundary.
Brownish yellow (10YR 6/6) sandy clay loam, many coarse
prominent very pale brown (LOYR 7/3) + yellowish red (SYR L/6)
mottles; massive; firm; partially indurated; pF 5.L; clear
smooth boundary.

Brownish yellow (10YR é/6) sandy clay loam, many coarse
prominent light grey (10YR 7/2) and yellowish red (5YR L/6€)
mottles; massive; firm; partially indurated; pH 5.5; clear
smcoth boundary. .

Brownish yellow (10YR €/€) reddish brown (5YP 5/4), light grey
(10YR 7/2) white (10YR 8/2) pinkish grey (7.5YR 7/2) and red
2.5YR L4/€) prominently mottled sandy clay loam; massive; firm;
mottled zonej; pH 5.5; abrupt smooth boundary.

Ironpan.




EJURA SERIES

{DYSTRIC

NITOSOLS)

Particle bize

Organic Matter %

Cation exchange

meq

. Analysis
. g T Base Sat.
m < o8 &Vmw e me ¢l n» Vo lom|(cec) ca | Mg | M| K Na |S(TEB) | S/T x 100
oy £~ [o i l ® O &
2 & 3 [6d B®

a . (@] -

[qV] .

A1l o-b2 | 81.1[13.2] 5.0 6.0 |.42 |.022 {19.00 {.72 {2.69] 1.24 }.29 .01 |.10 .26 1.90 70.6
Al2 2-57 + 80.1113.7]1 6.2 |6.0 }.u8 }.021 }22.86 |.83 |2.89) 1.47 }.45 }.001}.0k .26 2.22 76.3
A13 | 87-125| 79.0|1k.0] 7.0 |6.1 |.23 |.015 |15.33 |.40 [3.12| 1.01 |.40 }.001].06 .26 1.73 55.4
Bl {125-177| 8i.0f13.0} 8.0 |6.1 |.13 }.011 {11.81 }.22 |1.63 .69 wro .001] .0k 27 1.40 39.9
B2l |177-285| 57.1|11.3]%1.6 [5.7 }.26 |.023 [11.30 |.h5 [5.04] 1.71 }.92 [.001].06 .28 2.97 58.9
B22 | 285-3750 L6.6]15.5138.6 5.5 .29 |.023 | 8.26 {.33 |5.46}) 1.20 }.67 |.001].80 2L 2.19 :o.w
B23 |375-bk2| 148.6]1k.9|36.5 |5.4 |.17 [.018 | 9.uk |.29 |5.40} 1.12 |.52 |.001].05 .27 1.96 36.3
Bab |Lho-s577) Lo.4[1h.6]38.0 §5.6 t.11 |.015 | 7.33 1.29 lh,77| 1.02 {.42 {.001}.05 .26 1.75 wm.q
B25 | 577-6L40] L9.5}16.0(34.5 |5.4 |.09 [.012 | 7.50 ].15 fL.66] 1.00 |.k2 }.001}f.05 .29 1.76 37.8
B26 | 640-705] Ls.8l20.0|3k.2 |5.4 .09 |.008 |11.25 .15 Ju.53| 1.01 |.20 |.o001l.06 .26 1.53 33.8
B27 |705-770] Ls5.8(21.2(35.0 [5.5 |.07 |.011 | 6.38 |.12 [k.60) 1.22 ].21 |.001].06 .25 1.75 37.8
€1 | 7170-87T7] k9.5{23.5]27.0 |5.4 |.06 {.007 | 8.57 |.10 {b.06| 1.28 |.31 |.001].05 .23 1.92 k7.3
c2 | 877-930| Ls.6]21.4|32.0 {5.5 }.05 |.008 | 6.25 {.09 }3.74] 1.20 }.36 |.001].03 «25 1.8y rowm
¢3 |930-970) Ls.6]21.L}33.0 |5.5 }.06 }.008 | 7.50 |.10 {3.22] .93 |.26 |.o001|.05 «25 1.L49 6.k

6L
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1.7 Changnalili Series

Locality: Atebubu Commercial Farm Topo site : Lower slope

Classification:Groundvater Laterite Slope : 1%

(Ferromangustetros) (Obeng, 1970) Drainage : Imperfectly to

- Luvic Arencsols, petroferic phase poorly drained.

(FAO) Altitude : 11km (380 ft)

-"Sols hydromerphes mineraux & Vegetation : Savannah
pseudogley avec éuivasse ge Rainfall : 1245mm (L9 inches)
profondeur" (French)

- Tropaqualf (USDA)

Parent Material : Clay loam derived from

weathered clay shale.

Horizon Depth (cm) Description
All 0 - 7.6 cm Dark greyish brown (10YK L4/2) sandy loam; weak, medium

and fine crumb structure, friable; frequent fine and
mediwm roots; pH 5.7; clear smdoth boundary.

Al2 T.6-22.

\O

Dark brown (10YR L4/3) sandy loam with few, fine strong
brown (7.5YR 5/6) mottles; weak medium and fine
granular structure; friable; occasional fine and medium
roots; pH 5.5; clear smooth boundary.

B21 22.9-k43.2 Brown (7.5YR 5/L4) sandy loam with few, fine faint strong
brown (7.5YR 5/6) mottles; massive, breaking to weak fire
and medium subangular blocks; firm, rare, small soft brown
ironstone concretions, cccasional fine rocts; pH 5.23
clear smocoth bcundary. ’

no2 43,2-.58.4 Brown (7.5YR /L) clav loam with common, fire faint strong
trown (T7.5YR 5/6) mottles; massive, breaking into weak
fine subangular tlocks; firm; occcasional small scft,
irregular ironstorne concretions; rare fine roots: pH 5.43
abrupt, smrocth boundary.

R23m s8.k-ok, 0 feepage iren pan; massive; indurated; cccasional large
pieces of iron panjy rare fine rocts; pl' £.0; clear smooth
tcundary.

%“2lm gh,0-121.0 Indurated, seevage ircn rtan; massive,



CHANGNALILI SERIES (LUVIC ARENOSCLS)

PARTICLE szgﬁ DISTRIBUTION . bRGANICﬁMATTER Cation exchange meq. @
r E H
'_ ] + 2ol - 1:1| & .
g Fo |2 | By HelHgke “he | o = T
N A Sl 88 49 892 < e C.M{ C/N —~ | cCa Mg Mn K Na S(TEB)
2 S S B T I R 3 I 2
o STV BN cal vwol =ol -dldde] © /A 3]
= . = ST . o = O) O E= ~
o H
21 7.7138.6(20.5 [16.0 (k.6 (12. 81143 (.75 (1 1.29 [13.16(5.7[5.19 |2.90 {1.06 {.01 {.15 { .15 k.26
3] 7.0038. 21210 Ak 5. b |1k, o) 1k6 .57 .98113.25(5.5fh.sk n.ok | .75 J.01  l.o7 17 2.93
6.1(38.6|:€.8 h6.c|6.k1s.8| 71|37 | .6 | &.60fs.2i.ob f.31] .55 ox o7 | .13 |2.06
1 6.08.618.6iu.8]5.6115.8] 82.20] .3u|6.89f5.5 {67 h.sk) .70 |oo1 |08 |.12 |o.uk
11.7 2551130 [12.095.811.2) 70 ].21]| .36) 7.24]|5.9|6.68|2.131.01 j.001 |.15 | .17 | 3.L6
1 J13.8 5.7 17.L | 8.64.7) T.71199 .19' W33h6.57 5.9-6§69 1.50 | .80 |.001 .10 }.12 2.52

LL
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1.8 Ashaiman Series
Locality : Accra Plains . Topo site : Middle slope
Classification: gizgza e f iﬁ erfectly drained
- Tropical Brown EFarth (Ghana) Lnag P omp y :
" . N . P . Altitude :
-"Vertisol 4 drainage exterieur possible, Rainfall . 35 inches
a structure anguleusede surface, sous T )
groupe vertique" (French)
- Typic Chromustert (U.S.D.A.)
- Chromic Vertisols (FAO)
Parent Material : Residium from basic gneiss.
Profile Description
Horizon Depth (cm) Description
A1l 0 -10 Very dark greyish brown (2.5Y . 3/2) silty clay, moderate

fine to medium granular .and weak fine subangular blocky;
vertical cracks, many fine and medium roots, few fine
lime concretions, pH T7.6; clear smooth boundary.

A12 10 - 22 Dark greyish brown (2.5Y L/2) silty clay; moderate fine
to medium granular and weak fine subangular blocky, firm,
very little quartz gravel, few CaCO3 concretions; many fine
and medium roots; vertical cracks, pH T7.8; clear smooth
boundary. : )

A13 22 ~ 32 Dark greyish brown (2.5Y L/2) silty clay, irregular angular
peds breaking to medium angular block, firm, common fine
and medium roots, frequent CaCo3 concretions, little fine cuartz
gravel; pHE 7.7; gradual smooth boundary.

ALl 32 - 70 Dark greyish brown (2.5Y L4/2) silty clay with very dark grey
(2.5Y 3/1) slickensides, irregular angular peds breaking to
moderate, medium angular blocky, firm; horizontal and
vertical crarks; few MnO2 concretions;frequent CaCo3
concretions,little fine guartz gravel; few fine roots: pH 7.8:
clear smooth boundary.

Al5 70 - 100 Very dark greyish brown (2.5Y 3/2) silty clay very dark grey
(5Y 3M) slickensides, irregular angular peds breaking to
mederate medium angular blocky, firm; few rocts; frequent
CaCe3 concretions, horizontal cracks; pH 7.7; clear smooth
btoundary.

AC 100 - 125 Very dark sreyish brown (10YR 3/2) silty clay with very dark
grey (5Y 2/1) slickensides mottled dark brown (10YR 3/3)
irregular angular peds breaking tc moderate medium angular
blocky; firm; few patches of decomposed rock; occasional
CaCo3 concretions; very few fine roots; pF T7.5; abrupt
smooth boundaty.

o 125 - 165 Dark brown (10YR 3/3) silty loam with very frequent patches of
decomposed rock; pF T7.l; clear smooth boundary

R 165 - 190 .Weathered hornblende gneiss. pH T7.3.



ASHATMAN SERIES (CHROMIC VERTISOLS)

. ~| Particle Size . o .
m m Analysis % Organic Matter % Cation exchange mea. % Base Sat.
(o] b -
W - M 2 & N S/{T x 100
S| o) 2 e e O pH T
2| & o 'al§S A 0 IBS |11 lc |v |o/mlom] (cec) ca | M Na | S(TEB)
c = He oo fow |46 o = a 128 n K a EB
o [a] O HQO 1 (@2 | & T o
bR~ 7Y | SNV | SR VA
0-10 [13.93(17.8]20.5|62.5] 7.601.53}.179| 8.512.63157.78 |5k.67 |12.14} .001 |.66| .95 63.42 118.k
10-22 |1k.11]15.0(2c.0|65.0] 7.80(1.21].114{10.6)2.08[59.25|58.1L [12.87| 001 [.19] .84} 72.04 121.6
22-32 [14.37] 9.0{23.8|67.2| 7.70]1.32].098 |13.5}2.27|81.71|5k.19|12.20] .00 .29 1.02]| 67.60 82.7

32-70 [14.u7]12.0]21.0(%:. +| 7.80] .63].082} 7.7[1.0883.63 |46.8k [14.30] .001{.19| 2.06 | 63.37 ©75.8
70-100 |1k, 52 10.0]22.8|67.2f 7.70| .501.065| 7.7| .86[83.L46 [48.82 15.00| .oo1 |.1k | 3.05| 67.01 80.3
100-125{1k,0319.2{30.0{50.8| 7.50| .6€}.033]20.6(1.17 57.90 [69.44 16.80] 001 |.c9] 5.10| 91.43 | .157.9
125-165|12. 4k wm.m,m@.<.wm.m 7.10) .19].cab [13.6] .33158.33(86.2018.80] .001|.08) 6.49 p11.57 | 201.6

165-19011.00 (k1.8 fzk.2]2k.0f 7.3¢] .15[.031| 4.8 ] .26{50.72{44.87 [12.40| 001 |.Ok | 3.33] 60.6k 116.6

6L
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1.9 Akuse Series

Locality: Accra Plains Topo site : Lower slope

: g s 29 ¢
Classification: : BiZESa e : ig Z?f:::ih drained
- Tropical Black earth (Ghana) ge. & -mp y

Altitude : 2Tm (90 ft )

- Pellic Vertisols (FA0). ' . Vegetation : Short-grass Savannah

-"Vertisol & drainage extérieur possible

a4 structure angulewedé-surface sous - Rainfall - .88,9@1 (35 inches)
groupe vertique grumosolique"  (French)
- Typic Pellustert (USDA)
Parent material : Residiup from weathered, .
basic gneiss.
Profile Description: o
Horizon Depth (cm) ’ ) L Description _
All 0-20 Very dark grey (10YR 3/1) clay; moderate fine to medium

granular and weak fine subangular blocky; firm; many fine
roots; vertical cracks; pH 6.6; clear smooth boundary.

Al2 20 - 67 . Very dark grey (10YR 3/1) clay; irregular angular peds
breaking to medium and fine subangular blocky; firm; very
fine ironstone concretions and CaCo3 concretions, parallel
vertical cracks, many fine and medium rcots, pH T7.5; clear
smooth toundary.

Al3 67 - 120° .. Very dark grey (10YR 3/1). clay; irregular angular peds
breaking to medium subangular blocky; firm, common fine Fe
concretions and gravel, few CaCo3 concretions, common fine

. rocts; pE T.T; gradual smooth boundary. .
ALl 120 - 191 Very dark grey (10Y® 3/1) clay with black (10YR 2/1)
' slickensides, irregular angular peds breaking tc moderate
“medium angular blocky; firm; network of horizontal and
vertical cracks; common fine roots; slickensides at 500—600
.. to tra surface; ¥ 7.8; clear smooth boundary.

AlS 191 - 285 Very dark grey (10YP 3/1) clay with black (10YR-2/1)
slickensides; irregular angular peds breaking to moderate
"medium subangular ‘blecky; firm; few medium and common fine
roots; few fine pclished Fe concreticns, few *Mn and CaCo3

... concretions; tF 7.l clear smcoth boundary.

AC 285 - 350 Very dark greyish trown (10YR 3/2)clay with very dark grey
(10YR 2/1) slickensides; irregular angular peds breaking to
weak pedium subangular blecky; firm; common CaCe3l
concretions; Tew volished Fe concreticons ané: rare Mn

concretions, ¥ T7.5; abrupt smocth boundary.-
Clca 350 ~ 467 = : Very dark creyish trown (1CYR 3/2) gritty clay; massive;

firm; abundant calcium carbonate lumps and ccncretions;
. P T.%93 calcarecus;. clear smooth boundary.
C2ca 467 - 530 Very dark greyish Brown (10YR 3/2) gritty clay loam; massive
firm; numerous CaCo3 concretions and soft iron oxide coats,
- few Fe ccneretions; pF T7.9; abrupt irregular boundary.
C3 530 ~ 597 Weathered horntlende gneiss. '

.o



81

CTIT0TE gerelso | Logt 91°6T | 69°2¢ Pof TIN TIN |40 06°L { 0°LT | 202] 8'29 | L65-0E6 15%0]
16°66 qo°H} T | Snw°1e 06°69 |95 ce |60 | &' |T00° |s0°| 06°L:] O°LE | g 'T2| 2'TIn | OLS~L9% 822D
89°66 €eg1lo" | 9gce T9'€L |€6*01 |21 | ®°9 |-TTO" JLO°} O6°L | O'€En | g°9TF 2°0% | L9n-0SE ®OTD
21501 QTG TT" | LT1'%e g9°€L | TLeLty fon" | 9°82 | LOO" |L2*] 0S°L | 8°95 | g'02] n'2e | 0SE-S@e oy
66°99 o2 % €T :w.ma_ 20°HE [ nG'on §69° | L'€2 |9T0" |gE| ontL | &°nS | Sqef 0°Te Gge-161 STV
g2e Hs el et | €6°LT | 9T'HE | HT€xn | LS| 0°6T {2eco* |e€°] 08°L | g'6 | 2°6T) 0°TE | T6T-02T 7TV
ings €6°17 90" | 96°LT GNEE 189°En fLL ] L°BT #20" |snf oL°L | 0'6n } o°ge] 062 | 02T-L9 €TV
19°99 02°gl 0T" | 6%°fT 29°6€ |og-6c Jeo T o'sT oo |09} 0stL | T°6% | 6°22| 0°'Be L9-02 2TV
nt'gn | 88 |LT° | Lo'st | zovee |wetew fnn Tl €61 fssor fwet| 09'9f etan | grer| w'9E | 020 v

] % o3 1w g S
. . - Q (o)) 1 = j=9)
(€25)S sy | 1 sm e | (cB0)] Wwol m/o ] =K of 1] 88| ' B oF a3 =
: L o Hd v skl & = e
| N —~
g bauw 28uryoxa nowpmo. 5 13238 ] STSATRUY m
92ZTg 9ToI3IBd —

oTUBR3IAQ

(ST0SILYAA JITIEd) SHIHES ASIO




82

1.10 Agawtaw Series

Locality: Accra Plains Topo site : Middle slope
Classification: gizge e f %% ngzéfeiz oor
- Tropical Grey Earth (Ghana) Lnag Pomp P :
. Altitude : 27m (90 ft.)

- Gleyic solonetz (FaO) ;

n N <~ . . PO Vegetation : Short-grass
~"Vertisol & drainage extérieur reduit;

sous groupe modal" (French) . 88 Sav?nnay. )
- Netrustalf (USDA) Rainfall : 9 mm (35 inches

Parent material : Silt loam

Profile Description

Horizon Depth (cm) Description

All 0 - 22 Dark grey (10YR L/1) fine sandy loam; very weak fine granular;
friable; many fine roots; pH 6.l4; abrupt smooth boundary.

Al2 22 = 37 Dark grey (10YR 4/1) sandy loam; weak fine granular; friable;
common fine roots; pH 6.3; smooth boundary.

Al13 37 - 67 Very dark greyish brown (10YR 3/2) loam; strong very coarse
prismaticy firm fine roots; pH 6.5; abrupt smooth boundary.

B21 67 = 92 - Dark greyish brown (10YR L4/2) loam; strong very coarse prismatic
firm; common Mn concretions; pH 7.2; clear smooth boundary.

B22 92 = 140 Very dark greyish brown (2.5Y 3/2) loam coarse and medium
angular blocky; firm; pH 7.4; :lear smooth boundary.

B23 140 - 212 Dark greyish brown (2,.5Y 4/2) clay loam; massive; firm; few
CaCo3 and Mn concretions; pH T7.7; clear smocth boundary.

B2k 212 - 297 Olive grey (5Y 5/2) sandy clay loam; massive; firm; few
CaCo3 and Mn concretions; pH 7.9; abrupt smooth boundary.

B25 297 - 431 Olive grey (5Y 5/2) sandy clay loam; massive; firm; many Mn
and CaCo3 concretions; pH 8.0; abrupt smooth boundary.

IICIca 437 - 525 Olive grey (S5Y 5/2) loam; massive; firm; many CaCo3 and Mn

concretions; common quartz gravel (about 40% by volume);
pH 8.2; abrupt smooth boundary.

IIC2 525 - 562 Dark greyish brown (2.5Y 4/2) silt loam; massive; firm; lumps
of CaCo3; pH 8.6; clear smooth boundary.
IIC3 562 - 610 Dark greyish brown (2.5Y L4/2) silt loam; massive pieces of

decomposed schist and few CaCo3 and Mn concretions; pH 8.7;
gradual boundary.

IICL 610 - 680 Dark greyish brown (2.5Y 4/2) silty loam of decomposed mica
schist; massive;firm; pH 8.8.



AGAWTAW SERIES

(GLEYIC SOLONETZ)

Particle Sige

Organic Matter %

Cation exchange teq %

" B2k

;T Analysis %
s |~ | |9 pH |
S i £o |29 g 1:1 C | ¥ Jc/N | 0.M (7(cEC)| Ca Mg |K | Na S(TEB)
o L, Bwo |ai o %
o €3] . n\o —
=] A B o o
ol S .
ALl 0-22 | 51.4 |42.6 6.0 |6.4 |55 |o028 ho.eu| o0.95| u.58| 2.38 | 151 |k .42 k.52
M2 22-37 | 514 [41.1 7.5 6.3 |49 Jozo pu.sof o.8u] s.67| 2.58 | 1.64 |20 .56 %.93
A13 37-67 | k2.0 | 43.8 | 1b, 6.5 [.65 }.037 R7.57] 1.10{10.71| 5.06 | 3.Mm |10] .25 8.83
B2l 67-92 |us.u |33.6 | 21.0 | 7.2 Jso [oe6 pe.6o| 1.0 f1v.os| 7.65 | .49 }17]2.99 15.31
B22 92-140 | 39.4 | 36.6 | 2.0 | 7.4 |k lowg P3.as| .76|17.54| 8.93 |-s.85 a7 |u.m2 19.66
23 | 1ho-212 | kb0 |28.0 | 28.0 |7.7. o9 |oo3 Po.oo | .15]20.71 |12.26 | .8.16 |30 |8.29 28.91
212-297 | 46.0 [26.0 | 28.3 | 7.9 |.o5" oo |8.00| .09|2i.15f12.91 | 7.79 |15 |8.67 29.52
B2s | 297-437| 3u.0 |37.0 | 29.0 | 8.0 ‘fou. Joo3 hs3.3 .07 [ 21.95 | 23.04 | -8.24 |20 8.45 39.93
IICIca | 437-525{ 36.8 |[39.2 [ ok 8.2 .05 [008 |6.2 .09 [21.56 | 50.98 [12.35 [28'[7.92 71.53
1I1C2 525-562 | 32.0 | 60.0 8. 8.6 [.oh [.001 [0.0 .07 | 12.141 zs;éé' '5.53-1.18. 6459 . 38.12
11c3 | s62-610|35.0 |59.7 | 5.3 |8.7 |ob loos 3.3 | .o7{ 9.15|16.56 | 3.65 }15|5.30 | e5.75
11ch | 610-680]33.0 |61.0 | 6.0 |8.8 |03: [.003 ho.o | 05| 8.21|18.22 | '3.82|2r|u.s (| 26.78

13
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2. DESCRIPTIONS AND ANALYTICAL DATA OF SOIL PROFILES EXAMINED IN TOGO

Davie Series

Classification: Locality : IRAT Station at Davie

-"Sol ferrallitique moyennement appauvri” Topo Site: Flat topography

(Togo-French) 31036 3 glat - -
- Humic Nitosols (FAO) rainage : Somewhat excessively
drained,

-~ Savannah Ochrosol - concretionary
phase (Ghana)
- Rhodic Paleustalf (USDA.

Altitude : 90 m
Rainfall : 850 mm
Parent Material : Tertiary sediment

Vegetation : 15 years old fallow land,
grassland with scattered trees.

Depth (cm) Description
0 - 20 Dark reddish brown (5YR 3/3) moist; sandy loam; medium

crumb structure; friable; slightly sticky and non plastic
moist, loose dry, many pores; intense biologic activities
{earth worm, termites, ants) somewhat excessively drained;
many roots; smooth gradual boundary; pH 6.1,

20 - 60 Dark reddish brown (2.5YR 3/4) moist; dark red (2,5YR 3/6)
dry; sandy-clay loam; fine subangular blocky; slightly
stickyg friable moist; well drained; many fine and medium
pores; few insects and animals holes; many medium and fine
roots; diffuse smooth boundary; pH 5.2.

60 - 210 Dark red (2.5YR 3/6) moist; sandy clay; fine to medium
subangular blocky; slightly sticky and plastic friable
moist} slightly hard dry; many tubular pores; moderately
well drained ; many fine and few medium roots; pH 5.0.



DAVIE SERIES

“(HUMIC NITOSOLS)

DEPTH oH H,0 Clay silt % Total Sand_, % Organic | Structural
(em) o0 KCl q q fine coarse Silt % fine . | coarse Ma%;er Stability
0-20 6.1 5.1 1.072 15.750 3.750 7.860 11.610 28,010 42,180 3.99 1.L82
20-60 5.2 k.25 1.177 23.000 1.950 5.975 7.925 22.880 41.970 i;22_ 2.758
60-140 | 5.05 4.3 1.816 L. 500 2.500 L.2ko 6.740 17.550° | 31.035 | 3.443
1L0-210 | L.8 b2 2.106 50.500 1.000 L.965 - 5.965 | 14.015 25.950 3.708
5 : P O.
DEPTH Cation exchange meq % 5 T ' . C% N% TC/N Tiﬁig
(em) § .. Mg K Ha (CEC) (TED) S/Tx100 | mg.-z
0-20 | 2.658 | 1.110 0.143 } 0.039 3.950 6.6 5§ - é3.176~ 11.708 13@51 950230
20~60 1.46L 1.236 0.075 0.045 2.820 3.0 | 9L .7.073 0.868 8 i‘ p.azso
60-140 | 1.830 | 0.83L 0.078 | 0.065 2.807 8.5 33 " 0.00k0
14,0-210 | 1.890 | 0.678 0.086 | 0.005 2.713 6.3 L3 6.@136
: n

8 .




2.2

Kpoglo Series

86

Classification: Locality : On Atakpamé-Tsevie
- Sols bruns & tendance vertigue(Togo-French) road at 12km North
- Tropical brown earth (Chana) of Tsevie,
- Humic Cambisols (FAO) Topography :undulating

Parent Material

Vegetation :
Depth (cm)

0 - 20
20 - 35

35 - LS
Ls - 55

55 - 85

85 -~ 125

125 and more

: Precambrian rock

Slope  : b to 5%
Drainage : Moderately well
drained to well drained.
Altitude : 110 m

Rainfall : 1050mm

formations.

Fallow land.

Description
Dark grey moist; sandy-clay; fine crumb structure, slightly

sticky and plastic; many pores; few gravels; many fine roots;
gradual boundary; pH 6.00.

Light reddish grey moist; sandy clay; medium crumby structure,
friable; many fine roots; gradual boundary; pH 6.40.

Brownish grey moist; sandy clay; weak subangular structure;
few roots; pH 6,50

Reddish grey moist; sandy clay; many gravels (stone line);
structureless, single grain; very few roots; abrupt, wavy

boundary; pH 6.70.

Brownish grey moist; sandy clay; subangular blocky; clay skin;
gradual boundary; pH 6.L0.

Brownish moist; sandy clay loam; many weathered rocks; pH €.90,

Weathered rocke



KPOGLO SERIES (HUMIC CAMBISOLS)

Depth pH 10 Cla Silt % Total Sand % Organic| Structural

(cm) Yo J Silt . Matter | Stability

E50 KCL % % fine | coarse % fine coarse %

0-20 6.00 L.80 L.619 40.750 6.500 8.570 15.070 21.335 20.340 2.9 3.392
20-50 6.Lo k.90 5.016 36.000 6.250 | 6.2L5 12.495 20.790 22.u70 2.0 2.047
50-55 6.50 4.80 5.215 | L41.750 5.000 5.695 10.695 20.600 22.8L0 1.0 3.154
55-T5 6.70 5.00 5.480 42.250 3.500 | 3.430 6.930 14,555 30.265 0.8 2.512
75-100] 6.40 4.90 5.652 L2.250 6.500 6.210 12.710 15.730 20.665 1.060

100-150| 6.90 5.05 L.870 26.250 9.000 .| 9.715 18.715 26.700 26.080 0.912
Depth Cation Exchange meq % S T v P20
(cm) s g = o (CEC) (TED) S/Tx100 Ch N% C/N Tru?g
: mg %

0-20 | 10.500 3.348 0.115 0.071 1k.0o34 | -18.4 -t . 76 16.900 1.694 9 0.350
20-50 9.852 3.222 . 0.150 0.071 13.295 | 18.8 70 11.992 1.260 9 0.0190
50-55 6.948 2.766 0.066 0.08k 9.86L | 17.3 57 5.930 0.92k "6 0.00k40
55-75 | 9.060 | 4.230 0.122 | 0.150 13.562 | 17.9 | 75 | - b.595 0.937 W9 0.0290
75-100] T.470 | 3.900 0.069 | 0.182 11.621 | - 15.8 73 - | - 0.0210

100-150] 8.760 L.680 0.069 0.165 13.67k 1k.0 . 0.0130

Lg
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Nuatja Series

i £1 . . . )
Classification Locality : Nuatja experimental
- S0l ferrugineux hydromorphe . station
. P Topo site : Flat
induré (Togo - French)
X . Slope : Flat
- Regosolic ground water laterite (Ghana) g .
- Ferric Acrisols, petroferric phase (FAOQ) Drainage : Well drained
’ Altitude : 150m
Parent material : migmatite Rainfall # 1200mm
Vegetation : Fallow land
Depth (cm) Description
0 - 20 Black (10YR 2.5/1) moist; dark grey (10YR L/1) dry; loamy sand;

crumby structure, nonsticky nonplastic when moist; consistence
soft when dry; many pores; very many roots; gradual boundary;
pH 6.9.

20 - 50 Very dark greyish brown (10YR 3/2) moist; sandy loam: crumby structure:
. nonsticky nonplastic when moist; soft when dry; few
concretions; many fine mottles (2.5YR 3/6) moist; many roots;
gradual boundary; pH 6.30,

50 - 120 Dark reddish brown (5YR 3/3) moist; sandy clay; subangular
blocky structure; slightly sticky and plastic; many fine
tubular pores; very few roots; few fine and medium mottles
(5YR L/6) when moist; abrupt boundary; pH 5.70.

120 - 180 and

more Iron pan layer.



NUA'WJA SERIES

(FERRIC ACRISOLS)

DEPTH pH E,0 Clay Silt % Total Sand % Organic Btructural

(ca) q Silt . Matter [Stability

HQO KC1 ’ % fine coarse A fine coarse
‘ %

0-20 6.90 5.60 1.461 9.250 7.000 10.245 | 27.245 43,195 29.205 .3 1.697
20-50 6.30 5.00 1.395 14,250 L.500 10.1ko | 14,640 41,470 24,750 1.8 1.715
50-120 5.70 L.70 L.605 47,500 4,500 5.030 | 9.530 16.720 17.930 2.624
DEPTH Cation exchange mey % Péos
(em ) S T v c% - N% C/N Truog

Ca Mg K Na. (CEC) (TED) (s/Tx100) ng %

6-20 6.750 1.278 0.38L 0.0k45 8.457 1L.8 57 25.202 1.568 16 0.3030
20-50 3.228 1.128 0.132 0.0L5 L.su3 9.5 | 48 10.970 0.8k0 | 13 0.0450
50-120 5.700 2.628 0.200 0.165 8.691 19.% 45 . 0.0120

68




2.4 East Mono Series

Classification:

- Pellic Vertisol (FAO) Locality : IRCT Research station

Topo site : Flat

Slope : Flat
Drainage : Well drained
‘Altitude : 160 m
Rainfall : 1.150 mm

Parent Material: orthogneissic
formation with biotites and
amphibolites '

Vegetation : cotton field

Depth (em) Description
0 - 15 Black (10YR 2.5/1) moist and very dark greyish brown (10YR 3/2)

when dry; sandy loamj; crumby structure; slightly sticky and
plastic when moist; slightly hard when dry; many pores; many
earth worms; very many fine roots; abrupt boundary; pH 6.

15 - b5 Very dark grey (10YR 3/1) moist; sandy clay; subangular
blocky; sticky and very plastic when moist; very to extremely
hard when dry; few pores; very few roots; abrupt boundary;

PE 7.3,

L5 - 90 Dark grey (5 YR 4/1) moist: sandy clay: medium subansular
blocky; very sticky and plastic when wet; very to extremely
hard when dry; few calcareous nodules; and few quartz gravels;
abrupt and irregular boundary; pH T.3.

90 and more Weathered rock.



KOLOKOPE _SERIES (PELLIC VERTISOLS)

DEPTH | pH H,0 Clay - Silt % Total sand % Organid Structural

( em) % % ) Silt o Matter | Stability

H,0 | KC1 ’ 0 fine coarse % fine coarse| 4 .. | -

0-15 6.80 5.70 | 2.863 18.250 7.250 18.060 25.310 43.075 12,415 3.7~ 3.462
15+45 6.3 5.1 8.024 42.250 ;5.250 8.115 | 13.365 | 21.570 20.285| 2.2. | 3.385
45-75 7.3 6.2 6.956 Lo.000 . | k4.250 9.540 | 13.790 | 25.985 16,180 0.6 | "2.157

. v o PO
DEPTH Cation Exchange meq % ‘ . 275
( cm) s o v Cc% N% C/N- Truog
Ca Mg K Na (CEC): (TED). (S/Tx100 - mg %

0-15 10.434 | h,1k6 0.211 0.065 14.856 16.3 91 21.6hh : A1.2ph 17 0.0640
15-45 16.734) 9.936 0.183 0.163 27.016. | 29.54 91 13.0k6 0.868 15 0.0170
L5-75 20.130| 10.962 | 0.203 0.176 31.471 28.88 100 3.854 f,o.hzo 9 0.2190

16




Hiheatro Series

Classification :

-"Sol ferrallitique: movennement =
désaturé remanié modal" (Togo-French)

Forest Ochrosol
Humic Acrisols
Rhodustult

92

Locality : Near Primary School
. of Hiheatro
Topo site : hillslope

' Slope : b to 67
ggﬁgr)la) Altitude : 350 m
(UéDA) Rainfall

Parent Material : Quartzite

Vegetation : Imperata panicum.

Depth {Cm)
0 - 10
10 - 30

30 - 100

100 - 120

120-1L0 and more

Description

Very dark greyvish brown (1OYR 3/2) moist and brown (10YR 4/3)
dry; sandy loam; crumby structure, non sticky non plastic
when moist; many tubular pores; very many fine roots; intense
biologic activity; gradual boundary; pH 6.20,

Dark reddish brown (5YR 3/3) moist and reddish brown (SYR L/L)
dry; sandy, clay loam; medium to fine subangular blocky;
slightly sticky and non plastic moist; many pores; many roots;
gradual boundary; pH 5.35.

Datk reddish-brown (2.5YR 3/L4) moist; sandy clay; subangular
blocky; slightly sticky and plastic when moist; many pores;
many fine roots; gradual boundary; pHF 5.5.

Yellowish red (S5YR L/6) moist; sandy clay; medium subangular
blocky; slightly sticky and plastic; many fine pores; many
fine roots; many medium mottles (2.5YR 2.5/2) abrupt boundary;
pH S5.2C.

Boulder layers.




HIHEATRC SERIES (HUMIC ACRISOLS)

SEPTH pH i 0 Clay silt % Tofal Sand % Organic St.ructura_l
(em ) H2O KCl % % fine coarse Sl]jt fine coarse Matter Stability
% - %

0-10 6.20 5.00 1.295 13.500 4,250 7.325 . J11.575 28.755 - 139.035 3.7 1.493
10-30 5.35 k.20 2.295 28.000 6.250 L.980 |11.230 20.065 41.330 2.k 2.112
30-100 5.50 |b.Lo 3.613 k2,750 | 7.250 2.480 | 9.730° |1k.060 |27.015 0.8 2.896

1006-120 5.60 4.30 3.175 38.000 2.250 3.005 | 5.255 15.470 © |31.510 2.626
1
: . G ' _ : P,0
DEPTH Catiop exchange ineq % s T v % % ¢/N miuz
(cm') Ca Mg K Na (cec) | . (rED) |(S/TX200) - Qg.%g

0-15 3.288 |1.254 0.384 0.039 4,965 9.5 52 21.970 1.736 12.6 |+ 0.0370
15-30 2.136 {0.98L 0.084 0.039 3.243 14.2 |22 14.147 1.288 1. 0.310
30-100 3.090 |1.79k 0.081 0.065 5.030 15.2 33 4.816 0.616 -8 0.190

100-120 3.156 |2.076 0.096 0.097 5.425 11.3 L8 ' 0.0120
1

€6
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2.6 Adeta Series:

Classification :
; : Locality : Adeta research station
- "Sol faiblement ferrallitique, Topo site : slightly undulating

faiblement désaturd penévolud" Slope : 2 to 3%
(Togo-French) o © - Altitude : 250 m
Rainfall : 1600mm

Orthic Luvisols, petric phase (FAO)

- Parent material : micaschists

Jegetation: . Teak forest

Depth (em) - : ) 'bescrigtion
0 - 20 _ Dusky red (2.5YR 3/2) moist; sandy loam; crumby structure,

friable, non sticky non plastic; many pores; many roots;
intense biological activity; abrupt boundary; pH 5.6.

20 - 80 Reddish brown (2.5YR-L/L) moist; sandy clay loam; weak
subangular btlocky; few roots; gradual boundary; pH 5.2.

80 - 105 Light reddish brown (5YR €/4) moist; sandy clay loam;
. o *  ‘subangilar blocky; friable; slightly sticky and plastic
moist; many quartz gravels; many mottles (10YR 6/2);
gradual beoundary.

105 = 150 and more Weathered rock.



ADETA SERIES

(ORTHIC LUVISOLS)

DEPTH H H,0 Clay Silt % Total. Sand % Organic [Structural
(o) 1.0 col q q ?inq Coarse Si%t 1Fine. Coarse Ma%teg Stability
0-20 5.6 L. 1.266 16.600 3.000 6.220 9.220 23.550 L2.280 2.888 L. 7ok
20-40 5.2 L.s 3.275 27.250 12.250 |11.450 23.700 16.390 31..220 1.086 | 2.500
50-80 5.7 L.6 3.050 38.500 7.250 L.215 11.465 16.320 26.700 0.h43k " 1.255
DEE,E‘I:{ Cation exchonze mea . s i v o4 N% c/n ' PQOS
Ca Me K Na (CEC) (TED) (s/Tx100) mg %
0-20 1.554 (0,702 |G.130 0.045 2.h39 7.2% 33 16,752 1.456 11 ' 0.012
20-Lo 1.800 {0.108 j0.2L5 0.0ks 2.198 12.6 17 -.6.300 0.672 9
£6-80 3.75¢ | 2.868 b.138 0.104 6.860 10.9 €2 2.520 0.448 5 0.006 _

G6
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2.7 Tove Series

Classification :

. Locality: Tove school farm
Topo site: undulating
Slope : flat

- TForest Ochresol, concretionary phase (Chana) Altitude : 182m

~ "Sol ferrallitique mo-ennement désat
{

é
humifére, remanié, induré" Togo—Frené%S

- Humic Nitosols,petric phase (FAQ)
- Paleudult (USDA)

Parent material : granite

Vegetetion : Cocoa plentation

Derth (cm) Description
Q- 20 . Dark reddish brown (SYR 3/L) moist; sandy loam; fine strong

crumby structure; friable, slightly sticky and plastic;
many gravels; many fine and medium roots; abrupt boundary;

pit 6.6,

20 - kg Reddish trown (5YR L4/3) moist; sandy loam; structure-~
less, single grain; few quartz stones; few roots; abrupt
boundary; pE 6.1.

60 - 90 Dark red (2.5YR 3/6) moist; sandy loam; structureless,
massive; concretionary horizon with many quartz stones;
gredual boundary; pH 6.2.

90 -~ 150 Red {2.5YR L/€) moist; clay; structureless massive;
concreticrary hecrizon with many quartz stores and gravels.



TOVE SERIES

{HUMIC NITOSOLS)

DEPTH H H,.0 Clay Silt 7 . " Total’ Sand % Organic | Structural

{ ey “ - e T
Loan ) % % fine coarse S,},lt fine coarse Matter Stability

H,0 kC1 ' C” 5 .

0-20 6.6 5.6 5.571 15.250 19.750 9.210 28.960 | 23.310 28.770 10.606 ' 12,585
20-40 6.1 5.0 2.283 15.500 | 12.750 6.375 -19.125 -18;590 46.650 1 1.04T 12.154
10-90 6.2 4.8 15.500 2. 150 2.200 4.950'f 4;355 23.335 1.329
90-150 5.40 5.4 L, 012 L2.000 .500 6,750 '15.250‘ 13.020 29.1620 '4.094
I()E};T}){ Cs*lon exchange 1. % 5 T v o % /N 13205

Ca ° Mg K Na o ..Iruog -
(CEC) " (TED) (8/Tx100) ng %

0-20 19.380 | 5.100 | 0.668 0.085 25.233 38.05 66 61.520 4,788 12 0.9k40
20-L0 5.022 | 1.950 | 0.23k 0.0k6 7.252 | 11.6 | ‘62’ 6.075 | o0.812 7  0.0170
L0-90 4.836 | 1.512 | 0.38L° 0.092 6.82k 16.9 - |- k4o | 7.700 | 0.924 8 0.0025
90~-150 2.868 2.316 | 0.280 0.032 5,49G 1 17.5 31 E 0.0105




2.8. Agou Series

Classificaticn :

- "Sol ferrallitique moyennement d&saturé
remanié (Togo -~ French) . .-

98

Locality: at about 500 m of
the intersection
of the roads
Agou-Nyongbo and

- TForest Ochrosol (Ghana) . : the RN5.
' . m s1i . 3 1
- Dystric Nitosols, petric phase (FAO) Topo site: slightly undulating
plateau
- Rhodic Paleudult (USDA) Slope : 3%

Parent material

Altitude : 192m
gneiss

Vegetation : Ccffee plantation.

Depth (em)

0 - 30
30 - 60
60 - 250

Description

Reddish brown (5YR Lk/L) dry; sandy clay loam; weak crumbv
structure, friable; non sticky non plastic when moist;
many pores, rany roots; many quartzise gravels; gradual
boundary; pH €.3.

Dark reddish brown (2.5YR 3/L4) dry; clay, medium subangular
blocky; many tubular pores; guartz gravels; diffuse
boundary; pH 5.9.

Dark reddish brown (2.5YR 3/4) dry; clay; coarse to medium
subangular blocky; clay skin; many fine pores; many
guartz gravels; few rocts; pH 6.5,



AGOU-CANTONNIER SERIES

(DYSTRIC NITOSOLS)

DEPTH pH 0 Clay 5ilt % Totélj Sand % Organic |Structural
(em) H,0 KCI % % fine coarse . S%lt : fi_ne" coarse m_m;terj - Stability
0-30 6.3 5.3 2.150 27.000 4.750 4.180 | 8.930 18,710 | 39.800 | k.7 8.361

30-60 5.9 L.70 3.318 93.500 6.750 . 2.580 9.330 11.195 | 24s.010 | 1.k 7.295
60-120 | 5.8 by 3,348 58.250 3.500 | 2.155 | 5.655° 10,740 | 24.100 5.376

120-250 6.5 5.00 3.219 57.250 L.750 - 2.1h4s5 ‘ 6.895 10.865 2L 455 '&.609
Cation exchange ineq % ' : - ' PZOS
DEPTH - S T v c% N% c/N Teaor
H ' u “
(en) Ca Mg K Na (CEC). (TED) | (8/Tx100): me %
0-30 3.948 |2.130 0.419 0.032 6.529 9.3 70 - ‘27.391 2.kl | 11 : 0.0310
30-60 3.028 12,136 0.147 0.026 5.333 11.L L6 8.428 1.092 8 o.ozho;
60-120 3.018 }1.380 0.097 0.026 4.521 15.8 28 0.0065
120-256 2.5h2 11,518 0.036 0.0Ls L.ok1 11.9 33 tiaces_ 0.125'}

66




Gadjawoukpe Series

Classification

Forestmbnunosol/

100

-

/cchrosol intergrade

ihtersectién of RN5

Locality
IR -and  Gadjawoukpe road

(Ghana) cross.
Humic Nitosols (FAO) Topo site : flat’
e s o’ . Slope ¢ : flat
Tropudalf  (USDA) Mtitude  : 150m

Parent material : gneiss

cocoa plantation,

Vegetation

Depth (cm)

110 - 1Ls

1ks5 -~ 150
and more

: Descrigtioﬁ

Biack (10YR 2.5/1) moist; loam; crumb structure: mdderately
medium; many fine roots; diffuse boundary; pH €.2.

Dark'bfowp”(T;SfR 3/2) ﬁbiéffAéiéy‘ibémglﬁéaiﬁh-éugangdlar
blecky; friables; slightly sticky and plastic; many fine’
pores; mary rcots; few small gravels; gradual boundarys;:
pE 5.7. ) o ol '

‘Dark” browh (T.SYR 3/2) moist; clay loam; moderate; medium
subangular blocky; sticky and plastic meist; many tubular
pcres; fTéw fine roots; few plinthites (7.5YR L/k4) moisty
diffuse boundary; fine pH €.2, :

¥

" Dark bBrowr (7.5YR L/L) mcist; sandy clay Iééﬁjmsﬁbangulgr
blocky; slightly sticky;. plasticjmany plinthites (7.S5YR

5/6) moist ; cley skin; many pores; abrupt boundary;
pH 6.6.] . . 5 .
. Hard iren pan. . e e e e s TR



(HUMIC NITOSOLS)

GADJAWOUKPE SERIES

DEPTH pil H_0 Clay Silt, % Total sand % Organic | Structural
(em) H.C KCI o fine coarse Silt fine coarse 'Ma.ttel"‘_ Stability
2 % ” . . % : % R

0-25 6.2 5.1 6.360 27.0C0 30.250 9.570. | 39.820 16.010 13.015 6.1 8.749
25-50 | 5.7 | b7 |6.347 | 31.500 | 19.500 | 9.680 | 29.180 |18.685 | 13.585 | 4.3 6.430
50-110 6.2 5.1 5.689 37.000 17.000 |10.305 | 27.305 |-18.235 13.380 1.7 2.281

110-145 | 6.6 | 5.2 L.686 33.500 | 16.250 10.985 | 27.235 18.535 18.480 -~ 1.kko

DEPTH Catjon exchange ™Mey % 5 0 v % % o/n P_O5

(em ) Ca Mg K Na (CEC) (ep) | (s/Tx100) ITuog
mg %

0-25 1L.646|7.608 0.43k 0.120 22.818 | 33.95 67 35.580 2.716 13 0.0190
25-50 12.000]5.L48L 0.150 0.098 17.732 ’23;10~ 76 25.202 1.90k 13 0.0170
50-110 8.6284.920 0.08k 0.098 13.730 18.15 75 10.377 1.106 9 0.0105 .

11C0-1L5 T.750|L.878 .08k 0.189 12.891 1k .55 88 0.0105 : .
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Avetonou Series

Classification

- "Sols rerrugineux tropicaux trés lessivés Locality : [Lilie farm
hydromorphes"(Togo-French) Topo site : slightly undulating
lateau
- S vy 83 » p ’
avanah Ochrosol (Ghana) Slope .5 _ 6%
- Cambic Arenosols, 2¢troferric phase (FAQ) Altitude : 1l12m
Parent material : gneiss
Vegetation : teak woocd
_ (cm) Description
10 Grey (10YR 5/1) dry; loamy sand; structureless, single
grain; many fine and medium rcots; gradual boundary;
F 6.8, '
€0 Greyish brown (10YR 5/2) dry; loamy sand; weak crumb

10 -

160 -

structure; non -sticky; non plastic; many fine pores;
many rocts; gradual boundary; pll 5.8.

90 Light yellowish brown (10YR 6/L) dry; saﬁd; weak subangular
bleocky; few roots; abrupt boundary; pF 5.9.

160 Eard iron pan of variablethickness; abrupt boundary.

250 Deeply weathered rock with variegated colours:

(1CYR 7/6).and (2.5YR L/€); pH 6.2,
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. o -~ Locality : On Lomé-Palimé road
petric phase (FAO) 4 km north to Noepe

. ferrugineous . sandstones Topo site: Undulating plateau

Vegetation : Grassland with few palm trees. Slope . : L%

Altitude : 80m-

‘Description

Reddish brown (S5YR 4/L); -dry; sandy loam; weak .crumb .
structure; many small gravels (L0 to.50% by volume)

- many fine roots; few medium roots; gradual boundary; pH 7.2.

2.11 TB/PC Series
Classification :
Ferric Luvisols,
Parent material
Depth (em).
0 - 10
10 - ko
Lo - 90
90 - 160
160 - 180
180 - 300

Dark red (2.5YR 3/€) dry; sandy clay loam; concretionary
and massive horizon; gradual boundary; pH €.3.

Dark red (2.5YR 3/6) ary; concretionary and massive horizon;

abrupt boundary; pH 5.7.

Variegded horizons; many concretionary sandstone stones;
concretionary:and massive horizon; abrupt boundary; pH 4.9.

Concretionary sandstone boulders.

Deeply weathered rock formations; sandy loam; coarse
subangular blocky; pH 5.0 T



NOEPE-BAGBE SERTES (FERRIC LUVISOLS)

DErCH _pH H20 Clay Silt Total Sand % Organic Structural
Silg. Mat1 Stabili
(=) H.O KCI A fine Silt fine coarse Matter Stability
z % % %
0-10" 7.2 5.6 1.518 15.750 | k.000 10.205 3,065 50,065 5.3
10-L0o 6.3 4,3 260.750 | 0.250 L, 240 13.005 50,475 2.6
40-90 5.7 L7 L. 740 61.250 | 2.750 OLT05 7.935 2L .370 2.5
90-160 4,90 4.00 2.699 33.250 | L.750 11.955 22.580 32.125 3.718
180-300 5.00 .2 1.978 16,500 500 15.610 26.785 37.800 hohr1
DEPTH Cation exchange e / ' PEOS
(o) s v C% N% C/N Pruog
Ca Mg K lia (CEC) (s/Tx100C) e %
0-10 5,076 1.140 | 0.579 0.033 7.098 86 30.836 3.16k 10 0.0250
10-40 4,158 1.668 | 0.303 0.072 .181 15.418 1.288 11 0.C130
:0-90 6.132 3.018 | 0.35h C.08% 9.589 75 14,825 1.400 10 0.0240
90-16C 1.890 1.392 ] 0.111 0.052 3.445 %0 0.0065
18G-30C 1.746 0.78k | 0,071 0.033 .55k 5 e 0.01C5

Sot
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APPERDIX C

FAO SEMINAR ON THE EVALUATION OF SOIL RESOURCES
IN WEST AFRICA (Kumasi - 1970)

RECOMMENDATION NO. 5

Recommendation No.. 5:

International Standardization of Soil Survey Methodé

The Seminar

Recognising the need to standardige terminology, methodology. and
classification in the survey and interpretaticn of soils in order to
facilitate exchange of knowledge and experience between countries,

Recommends that soil survey organizations throughout West Africa should
actively encourage mutual acceptance of.standardized techniques and, in
particular, should adopt the Legend of the FAQO/UNESCO Soil Map of the World
as a system of reference to unify the cartogravhy of scils in West Africa,
correlating scils classified in existing national systems of soil
classification with the units of this Legend; and

Suggests . that the Director-General of the Food and Agriculture Organization
could further this aim by appointing a soil correlator to the FAC Regional
Office, Accra, for the specific purpose of assisting Member Countries of
West Africa in this endeavour. This correlator should be asisted by a
committee cf three or four naticnal correlators.
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APPENDIX D

PAPERS PRESENTED BY DELEGATES

SOIL CORRELATION IN GHANA

By

H. B. Obveng
. 801l Research Institute
Kwadaso - Kumasi

I. INTRODUCTION

'Soil correlation is defined as "the scientific method by which the set
(or combination) of all the significant cheracteristics of each soil is specifically
compared with the sets of characteristics of the already defined and named kinds
of soils in the natural or taxonomic system of soil classification and thereby -the
soil gets its name and its place in the system'" (Kellogg, 1959). As defined abeve,
soil correlatiocn, therefore, seems to be indispensable to the development and
maintenance of a system of soil classification designed to fulfil the objectives of
soil survey and mapping within a particular country or environment., The Dbasic
essentials of soil correlation as intimsted by Kellogg (Kellogg, 1959) are obviously
setting of standards for describing the characteristics of soils within their
env1ronments, defining' the kinds of soils as specific combinations of their
characteristics by the synthesis and descrlptlon of like soils and flnally
develcoping, maintaining and continuins revision of existing system of soil cla551f1—
cation.

Soil correlation, to be effective in grouping similar soils in such a way that
they can easily be placed under-categories of a system of soil classification within
a nation, must be organired on a precise plan of field werk., Firstly, the soils of
an entirely new area being surveyed must be identified and given tentative names
based on the five factors of soil formation. Secondly, they must be correlated
with similarly identified soils withkin that particular soil survey region of the
country and finally they must be corr=lated in relaticn to the soils of the ecological
zocne of the country for which they ©:»m a part. The criteria used in identifying and
naming soils on the series level in the past depended upcn the background or special
interests of the scientists responsible for classifying the soils, Since earlier
workers in Ghana were either geographers or geologists, there was, therefore, a ~reater
reliance on envircnmental features e.g. geomorphology and geolcgy than on actual soil
characteristics as observed from the scil profile., Serious problems were therefore
encountered in the development of & local system of soil classification which could
be designed to allow an easy evaluation of the soils in terms of their practical
utilisation. V
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II. EARLY TRENDS IN THE CORRELATION AND
CLASSIFICATION OF THE SOILS OF GHANA

1. General

Organized soil surveys in Ghana with a view to .teking an inventory of the
soil resources of the nation as a'Basis: for efficient development of agriculture
began some twenty-seven years ago. This was at a time when very little systematic
soil surveying had been carried out in the tropics and since it was not deemed
enough to transfer systems successfully used in temperate latitudes, earlier workers
had to devise ways and means by which thersoils of the country could be
investigated and mapped as accurately and.as quickly and cheaply as possible.

2. Soil mapping and correlation

The system of soil survey employed consisted of mapping soil associations on
a preliminary or reconnaissance scale-&nd-then examining by detailed methods small
sampled areas within each association with a view to obtaining a more accurate
pattern of the s01ls in relatlon to,.espec1ally, relief and drainage. By this
technlque practlcally all the "soils of a, reglon were recognlsed and described, their
relatlonshlp to one another worked out and their general distribution and areal
51gn1f1cance determlned. Reglonal s0il surveys of such a nature provided the
framework with which more detailed surveys ‘of partlcular areas’ of the country were
undertaken for 1mmed1ate agrlcultural development

‘The ploneers in the fleld of s01l survey and cla551f1catlon in Ghana as
1nt1mated earller were malnly geographers and geologlsts. There was an obvious bias,
therefore, 1n relylng more on env1ronmental factors rather than on the characteristics
of the soil proflles in the 1dent1f1catlon and naming of soil series and in the
development of a local system of soil class1f1cat10n._ Tooc much empha51s was laid,
especially, -on geomorpholegy -and geology. Many soil series were éstablished mainly
due to observed differences in geology and land features. Such environmental
characteristics were often without quantitative basis. There were,therefore, obvious
dlfflcultles w’th later attempts to correlate existing soil series with similerly
developed soils in neighbouring countries and with groups established in the local
classificatory 'systems notably the U.S. (‘U:S.D.As, S.C:S., 1960 1967) and the
French system (Aubert, 1965). '

3. Charter and Brammer's‘loeal classification system

By l95h, con51derable data had been accumulated to justify an attempt at =~
developing a local scheme of soil classlflcatlon._ C. F Charter,the first Director
of the Soil and Land-use Survey Department in ‘the then Gold Coast (now Ghana)
therefore, took the opportunlty to prepare a colloqulum on soil classification with
partlcular reference to the tropics based mainly on his experiences in West Africa
and the Carribean Islands. Charter had hoped to present his sSoil classification
scheme at’ the VIth Internationsal Soil Congress in 1956 but died before the Congress
was held. Brammer who succeeded Charter as the head of the soil survey organxzatlon
in the then Gold Coast compiled the scheme from notes Charter left behind
(Brammer, 1956),

The approach to Charter's scheme described in detail by Brammer (1956, 1962)
is mainly based on ideas underlying some of the earlier European and American systems
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of soil classification primarily on cne or a combination of the factors of soil
genesis instead of on characteristics or properties of the soils which can be observed
and/or quantitatively determined.

Although several attempts were made by various soil scientists in Ghana to
classify some major soils of the country into the scheme proposed by Charter e.g.
Oveng (1959, 1960), Ahn (1961), Brammer (1962) and Smith (1962), it was difficult
to correlate individual soils so classified, with similar soils developed
elsewhere in the world, This was because during the time of Charter and Brammer
and until 1962, detailed soil profile description as in use in temperate regions was
not done in Ghana. Scil horizons were simply divided into topsoil, subscil and
weathered substratum in cases of well developed profiles which have been developed
in situ, often referred to as sedentary soils.,

The topsoil referred to a horizon showing accumulation of organic matter and
this was further subdivided into topsoil I and II based mainly on differences in
colour and feeder root density. The subsoil was considered to contain no
appreciable amount of organic matter but altered by soil forming processes to such an
extent as to leave no trace of the weathered or the unweathered parent rock. This
horizon was further subdivided into subsoil I and II and occasionally III in the
so-called sedentary soils, This subdivision, was however deleted in cases where a
soil is characterized by a homogeneous subsoil. Such soils were considered to have
been developed in transported materials rather than in situ over the underlying rock.
These were locally referred to as "drift soils"., Finally, the weathered substratum
was considered to be the horizon made up of the weathered parent material but
retaining some characteristics of the parent rock., Although this system of horizon
differentiation could have been fitted into the ABC nomenclature with the elimination.
of the old concept that only horizons distinctly illuvial with respect to A should
be considered as B, no positive attempt was made. If this attempt had been made
there would not have been much difficulty in fitting the soils of the country into
recent classification where the ARC horizon designations have been employed in
describing soil profiles.

Obeng et al, (1963) in reviewing the scheme proposed by Charter and Brammer
(Brammer, 19625 found a weakness in basing their main criteria on factors of soil
genesis and processes of pedogenesis. This they considered as undesirable since as
rightly stated by Asamoa (1961) in the choice of factors, Charter and Brammer have
allowed theories to over-rule observable facts. At the then stage of soil studies
in Ghana it is generally agreed that Charter and Brammer could not have based their
scheme on any other criteria than those they employed.

III. CURRENT ::-ENDS IN THE CORRELATION AND
CLASSIF: ATION OF THE SOILS OF GHANA

1. General

Late in 1959 there develcped a growing feeling among soil scientists in Ghana,
notably de Endredy, Obeng and Smith, that it was high time an improvement was made on
the correlation of the soils ¢f Ghana and on the existing local classification system
introduced by Charter and Brammer ( Brammer 1962). The main reason was to try to
base the criteria for the classiiication-of the soils of the country on current concepts
of soil genesis with a definite bias towards quantitative criteria which could be
evaluated in terms of efficient development of agriculture.
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2. Correlatlon of soils on the series level

Currently soil proflles are being descrlbed in more detall employlng the ABC
horizon nomenclature., Identification and naming of individual soil series are also
being based on the characteristics of the soils themselves as observed from the profile
and quantitatively from laboratory data without being too much influenced by environmental
factors like geology and land forms. Several soil series separated in ‘the past, mainly
because of differences in topsoil texture and in the geology @f the area, are now being
@rouped together with a view to. eventually reducing considerably the number of established
soil series. Most of these groupings of scil series into one or a few series, mainly,
concern colluvial and alluvial soils which have similar profile and physico-chemical and
mineralogical characteristics but ocecur. within different geological formations.:

3. Correlation of local soil groups with similar groups of
other world soil clagsificatory systems

In an effort to improve upon the scheme proposed by Charter and Brammer, several
attempts were made to define the categories in terms of internal attributes in the hope
of finding a practical basis for the classification. These attempts, however, as stated
by Obeng et al (1963) were time .consuming and consequently had to be restricted to a
limited number of soils, as such the results were far from conclusive, In 1960 therefore,
on the introduction of the U.S.D.A. Seventh Approximation-on a comprehensive system of
soil classification, it was decided to attempt to place the categories of Charter and
Brammer into this more recent system in whlch the criteria have been based upon:
directly observable attributes.

Before. attempting such a task, however, the horizons occurring in a number of
representative soils of Ghana had to be identified according to the ABC ‘horizon
nomenclature of the U.S.D.A. system (USDA, SCS, 1960, 1967). As stated elsewhere,
Charter and Brammer did not encourage the use of the ABC horizon nomenclature since
they felt that a structural B-horizon was seldom easily recognised in the majority of
the soils of the tropics. Obeng et al {1963) however, in evaluating data on particle
size distribution of a number of soil profiles in Ghana noted that in non-eroded soils,

a fairly conspicuous ‘textural B-horizon was present, usually in combination with an argi-
1lic horizon within this B. de Endredy (1963) obtained further evidence by estimating
'free' iron ox1des in the B-horizon or within the boundary between B.-and C.

Having establlshed evidence for the presence of B-horizons in the soils of
Ghana, attempts were made to fit some of the Great Soil Groups of Charter and Brammer
into the likely categories of theé new U.S. system (USDA, SCS, 1960, 1967). Those
readily lending themselves to such an attempt were the Tropical Black, Brown and Grey
Earths (Obeng et al 1963, Obteng 1970b}. The Groundwater Laterites, Oxysols and Ochrosols
however, presented innumerable difficulties. Firstly , the criteria for their
classification within the new U.S. system espec1ally so.far as the lower categories are
concerned, have not been well defined. Secondly, much of the required data on them are
unavallable due to the fact that the necesaary equipment for determining the properties
concerned cannot be obtained locally. It has therefore been decided to wait until
sufficient quantitative laboratory data as required in the new U.S. system are
available before attempting any placement of the soils within the lower categories
of the system. As shown on the attached soils map of Ghana a successful attempt has,
however, been made on the higher categorical levels in correlating the existing Soil
Groups with those under the U.S. system (USDA, SCS, 1960, 1967), the French system
(Aubert, .1965) and the FAO/UNESCO legend of the 3011 Map of Afrlca (FAO/UNESCO 1968,
1970).
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Iv, SUMMARY AND CONCLUSION

Soil correlaticn as intimated earlier is ‘indispensable to the development and
maintenance of e scil classification system worthy of fulfilling the aims of soil
survey and mapping within a particular ccuntry. In most developing countries soil
surveys and mepping are rainly undertaken with a view to evaluating existing soils in
terms of their suitability for increased aml sustained crop and livestock production.
Scil correlation rust, therefore, in these less developed areas of the world, aim at
grouping scils with similar characber1=tlcs which-can ea51ly be evaluated in terms

f the rractical agricultural utilisation.:

In Ghana soil ccrreiztion and classification in the past were not based on
criteria vhich could be quantitatively determined and thus easily evaluated in terms
of the suitability of the soils for increased agricultural production. Recent efforts
in empleying gquantitative criteria based on profile characteristics and chemical and
mineralogical properties have enatled scil scientists not only to correlate existing
soil series more accurately but also to successfully correlate the local Soil Groups
on the highest categorical levels with others within existing world classificatory
systems.: 1t is hoped that such legend construction in which local soil groups have
been successfully correlated with similar groups of other world soil classification
systems will help in culckly ‘érawing from experience elsewhere in the practical
utiliration of 1n&i¢en0u s0ils.
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LES RESSOURCES EN SOLS DU TOGO ET LEUR IMPORTANCE DANS
LE DEVELOPPEMENT AGRICOLE REGIONAL

par

R. Sant'Anna
Directeur de la Division des Etudes
Pédologiques et de 1'Ecologie Générale, Institut
Polyvalent de Recherches

1.  LE CADRE GEOGRAPHIQUE

1.1 Position et Superficie : Situé dans 1l'hémisphére Nord, en Afrique Occidentale,
le Tcgo s'étend entre 6% et 11° de latitude Nord et en longitude entre le méridien de
Greenwinh et le méridien 10L40', La majeure partie du territoire est cependant comprise
entre 0930 et 1°30' Est. Pour une superficie de 56.000 km2, le Togo & une longueur
d'environ 600 km de la C8te Occidentale d'Afrique (Golfe du Benin) aux frontiéres

de la République de Haute-Volta au Nord; une largeur de 45 & 1L0 km des frontidres du
Ghana & 1'Cuest & celles du Dahomey & 1'Est (Fig. n® 1), Administrativement le Togc

est divisé en cinqg régions groupant dix-sept circonscriptions,

1.2 Géologie:- Le Togo est sssentiellement formé de terrains précambriens sur
lesquels s'€tendent au Nord la bordure primaire de la pénéplaine de Mango, au Sud la
bordure sédimentaire du Territoire.

1.7.1 . Les séries précambriennes de directicn N.NE - S.SO sont constituées par
quatre formations qui reposent en discordance les unes sur les autres. La plus ancienne

de ces formations : le "Dahomeyen" est trés métamorphisé. Il est formé de gneiss et
de micaschistes de toutes sortes.

"L'Atekorien” est une série de quartzites et de micaschistes interstratifiés. qui
constitue la barriére montagneuse des Monts Togo de direction N.NE - 5.50 (Fig.no.2).

Les sols dérivés de ces formations sont le plus souvent des lithosols et des sols
peu évolués.

La série dite de Kandé forme une zone pénéplainée d'une dizaine de kilométres
de largeur & 1'Ouest des Monts Togo. FElle est essentiellement formée de roches
schisteuses (séricitoschistes et ch’-ritoschistes) avec parfois intercalation de quartz
et de quartzites. Leur altération permet la formation de sols sablieux & sablo-argileux
plus ou moins prefonds.

Le "Buem" ,la plus récente des séries precambrlennes est formé de grés quartziteux

dont l'alteraflon donne naissance & des sols peu evolues avec  aux pieds des collines,
des sols sablo-argileux rouges.

1.2.2 Le Primaire : Il est représenté au Togo par le Cambrien et 1'Ordovicien. Leé
Cambrien de nature schisteuse et ~rdseuse forme la vaste pénéplaine de Mangc alors que
1'Crdcvicien essentiellement gr®seux donne naissance a une ligne de falaise :

cuesta de Bombouaka, de Nano.
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Figure ne 2

ESQUISSE GEOLOGIQUE DU TOGO
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1.2.3 Le Tertiaire: Il est formé d'une part de dépdis marins, argilo-marneux et
calcairéiquilonppnt le socle de Togblékopé& & Tokpli, ety d'autre part, de formations
détritiques sablo-argileuses du "Ccntlnental Ternlnal" qui constituent les Terres de
Barre du Sud Togo. .

1.2.4 Le Quaternaire : Il forme le:cordoh littoral sablonneux sur lequel se
trouve les agglomérations de Lomé et d'Anécho.

1.3 Relief : D'une fagon générale, le Togc est un pays de faible altitude.
En effet, plus de la moitié du territcire a une altitude inférieure & 200 n tandis
que le sixidme & peine dépasse 400 m., Le point le plus &levé du Togo culmine &
environ 1000 m (Atilakoutsé). '

1.4 Hydrographie : Les riviéres du Togo se groupent en trois réseaux appartenant
2 trois régimes distincts :

- au Nord, le réseau de 1'Oti & régime troplcal débit d'étiage trdés faible mais
non nul, maximum en Septembre .

- au Centre et au Sud-Est, le réseau du Mono, régime tropical de transition :
étiage trés faible, crues en Septenbre - Octobre.

- au Sud, le réseau du Sio et du Haho, régime équatorial, crues en Juin ou Juillet
et en Octobre,

Les lits de ces différents cours d'eau sont plus ou moins importants suivant les
types de terrains qu'ils traversent. Au Sud nous trouvons la plaine du Sio et du Mono,
la Kera au Nord-Est.-az un 1it treés encaissé, tandis que 1'0ti ,Plus au Nord, traverse une
plaine alluviale large d'au moins 10 km.

CLIMAT
1) Généralités
Le Togo subit 1l'influence de deux aires anticycloniques

- aulNord : 1l'anticyclone du Sahara qui dirige les alizés.du Nord-Est et l'harmattan,

- au Sud : l'anticyclone de Saint-Héléne qui dirige la mousson du Sud-Ouést,
vent ocanique, humide qui apporte la pluie.

La zone de contact entre ces deux :ires anticycloniques : le Front Intertropical,
régle les variaticns climatiques sur .- Togo. En effet cé Front se ‘déplace suivant
le mouvement apparent du soleil ; en &té il atteint sa position septentrionale extréme ;
les masses d'air humides de l'anticyclone Sud aménent les pluies; en hiver. ‘le Front
est au voisirage de la cBte ; c'est la saison séche, bien ccnnue par son vent desséchant:
l'harmattan.

Ainsi donc, deux types de climat se partagent le Togo

o . O s . . .
- de la cb6te 4 la latitude €720 N régne un climat de type équatorial caractérisé
par deux saisons pluvieuses et deux saisons séches d'inégale durée.

- de 8920 N & la latitude 11° N régne un climat de type tropical caractérisé par
une saison pluvieuse et une saison séche,
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2)  Les Données du Climat

Les Précipitations - Elles présentent les caractéristiques suivantes :

- hauteurs de pluie assez faibles dans le Sud; pluks abondantes dans le moyen
Togo, faibles au lIord,

- pluies assez bien réparties si l'con consid@re les moyennes.
- pluies irréguliéres par suite des variations inter-annuelles trop importantes,
Les pluies sont inférieures & 1 000 mm sur la c6te malgré sa position par
rapport & 1'équateur; sur la pénéplaine précambrienne elles varient de 1 100 mm,
81 LOO mm Jusqu'd la latitude de Bassari (9°15N) pour décroitre ensuite et 8&tre

de l'ordre de 1 000 mm & la latitude 11°N., Les régions montagneuses du Klouto,
de 1'Akpossc et de la Kara regoivent des pluies sup€rieures & 1 500 mm,

Températures

Les températures moyennes mensuelles enregistrées sont les suivantes :

Posfzis Jaan Fev,| Mars| Avril] Mai | Juin} Juil]l pAoQt Sept. Oct.| Nov Dec.
Lomé 26,6 '27,9 28,2 | 27,91 27,9 26,9 25,3 24,8 | 25,k | 26,3 ] 27,0} 26,8
Atakpamé 26,6 27,71 27,5 26,5 ] 26,0 24,4 23,8 23,5 | 24,0 |24,9) 26,1 26,k
Sokodé 26,2 | 27,6 | 28,5 | 27,9 26,9 25,9 2,4 2b,2 | 24,8 | 25,7 26,4 | 25,6
Niemtougoy 26,7 28,3[29,3|28,6]27,3 25,54 24,323,9|24,6 |25,8] 26,6 | 26,k
Mango 27,4 129,3] 31,81 31,6 30,4 27,3 26,4 25,7 26,2 |27,5| 28,2 26,9.

L'examen du tableau ci~dessus fait ressortir :

- un gradient thermique du Sud au Nord

- un maximum er Mars & toutes les staticns

- un minimum en Ao{t

- une amplitude saisonnidre assez faible (3 & €°) indiquant une constante

thermique remarguable.

Humidité relative : - Le tableau suivant résume les valeurs moyennes obtenues &
partir dss données disponiblés.

Bég;iis Janvy Fev,| Mars| Avriif Mai{ Juin| Juil| Aofit] Sept | Oct Nov‘r Dec
Lomé so | 8o |79 | 79 |77 | s | 85| 8 | 8 | 81| 80 80
Atakpame 58 61 63 73 76 e1 84 82 82 79 70 6l
Sokodé Lo Ls 55 66 73 79 8l 86 8L T7 63 LT
Niamtougog 31 35 50 6L | 68 76 82 82 82 73 61 Lo
Mango 27 28 38 53 6k 73 78 83 87 Th 53 31

Lomé constitue une exception en ce qui concerne 1'humidité relative. En effet
l'air est fortement saturé & Lomé et des valeurs de 100% sont souvent atteintes
pendant la saison des pluies.
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Figure n% 3
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En dehors de cette exception, nous pouvons constater que dans les autres stations
1'air est plus sec, donc plus &vaporant de Novembre & Mars, qu'il existe ici aussi un
gradient qui va d'Atakpamé vers le Nord.

La Végétation

Aucune &tude systématique n'ayant 8té entreprise sur la végétation du Togo, nous
nous référons aux approches tréds générales d'Aubreville, de Hutchinson et Dadziel,
de G. Roberty et de nos propres relevés sur le terrain pour caracterlser les types de
formations végétales que l'on rencontre au Tegdo. Du Sud au Nord nous avons

- Le Lido : c'est le domaine du cocotier {coco-Nucifera) avec en socus bois
du Chiendent des Bermudes (Cynodon iactylon), de la Pervenche de Madagascar, des
Opuntia et des Fassiflores.

~ La jachdre arbustive des terres de barre, C'est une formation extr®mement dense
‘et généralement non stratifife, constitufe d'arbustes de 2 & 5 métres de haut suivant
l'dge du recru et sans tapis herbac&. On y recontre : Sterculia Tragachants,
Milletia Thoningii, Fagara XanthaloIdes,Uvaria Chamos, Dichrostachys Glomerata que
dominert ¢a et 134, Adansonia Digitata, Irvingia Gabunensis et Elaeis Guinensis.

La Savane bcisée-

Elle est de loin la plus importante des formations végétales du Toge. Elle
s'étend du Nord des plateaux des Terres de Barre jusqu'a la latitude 11° N. Au niveau
des Monts Togo elle laisse la place & une forét soudano-gulneenne trés secondarlsee.
Elle est plus ou moins dense en fonction de l'emprlse de l'homme et de la
pluvicmétrie. On y rencontre : Afzelia Africana, Pterocarpus Erinaceus, Butyrospermum
Parkii, Adansonia Digitata, Parkia Rillobosa, Burkea Africana, Lophira Alata,

Daniella Qliverii, Iscberlinia Doka en formation principale. La strate arbustive est
i base d' 1*,gn*enocardla Acida, Terminalia Avicennoides, Vitex Clenkowskyl Bauhinia
Reticulata, Gymnospora Maytenus, Combretum Mlcrathun.-

La strate herbacée comprend : Andropogon4§p., Penhisetum Polystachyon,
Loudetia Togoensis, Ctenium Elegans et ..... Imperata Cylindrica.

La Fcrét Guinéenne des Monts Tcgo

T1 s'agit d'une Pormatlon trés secondaris@e sur laquelle 1'influence de 1'homme
est prépcrdérante. Eille cccupe les zones pluvieuses et montagneuses des régions des
Flateaux et Centrale- Les espdces caractéristiques de cette formation qui abrite
les caféiers et les cacacyéres du T += sont : l'Antiaris Africana, le Chiorcphora
Excelsa, Triplochyton Scleroxylon, _eiba Pentadra, Terminalia Superba, Cola Cordifolia,
Khaya Senegalensis , etc.

IT. LES SOLS

A) GENERALITES ET DIFFERENTS TYPES

Nous devons & Monsieur LAMOUROUX un inventaire systématique des sols du Togo au
1/1 000 000. Les &tudes sectorielles détailiées entreprises parla F.A.C, et le
concept GEopédologique adopté par la D.P.E.G. pour ses prospections ont permis de
mieux localiser les différents types de sol de méme que leurs aptitudes culturales.
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Les sols du Togo sont intéressés par tous les phénoménes classiques de
pédogendses & saveir : la ferruginisation, la ferrallitisation, 1'induration,
le lessivage, les remaniements, 1l'hydromorphie, 1la salinisation.

Parmi les onze classes de la classification frangaise, huit ont pu &tre
reconnues au Togo, Ce sont par ordre 4'importance :

1-1) La classe des sols ferrugineux tropicaux -(Ferric, Plinthic Luvisols) :
enviren 25 000 km2 localisés au socle précambrien granito~gneissique sous une
pluviométrie de 1 0CO & 1.30C mm, & deux saisons trés marquées,du 11° paralléle
Jusqu'au niveau de Chra (7930) et & deux saisons de pluie d'inégale durée suivies de
trois & quatre mois de grande saison séche de Chrez Jusqu'd la latitude 6935 Nord.

1-2) La classe des sols peu &voluds (Fluvisolset Régosols): 9 670 km2 généralement
associfdgeux sols minéraux bruts ou développés sur les colluvions et alluvions diversas.
On les rencontre & peu prés partout & travers le territoire national.

1-3) La classe des sols ferrallitiques (Ferralsols, Nitosols),6 360 km2, géo-
sraphiquement se présente soit sous forme d'une série de plateaux dans le bassin
sédimentaire de la Régicn Maritime, soit sous forme d'Ylots reliques dispersés sur le
socle précambrien ou de sols de pentes ou de plateaux développés & partir d'un
matériau schisteux ou quartzito-micacé des Monts Togo et de 1'Atocora.

1-L) La classe des vertisols (Vertisols) 2 400 km2 environ, relativement abondants
dens le Mcyen Togo ou ils se répartissent "en pastilles &chelonnées suivant des

axes N,S. le long de 1'Anié, du Mono et de 1'Ogou". Dans la Région Maritime ils
cccupent la majeurs partie de la dépression de la Lama et se rencontrent aussi dans les
vallées du Sio et du Mono. Dans la Région de la Kara, ils se localisent autour des
Monts Assiré et dans la Plaine de Pagouda.

1-%) La classe des sols hydromorphes - (Gleysolg)renviron 2 200 km2 soumis & l'action
de l'eau sur la presque totalité du profil pendant toute ou partie de 1'année
GEographiquemerit, ils sont eux aussi dispers&s & travers le Togo et le plus souvent
lccalisés soit dans des zones déprimées ou des talwegs plus ou moins scumis & l'action
de l'eau, soit le long de rresque toutes les riviéres du territoire sous forme d'un
mince ruban.

i-€) Classe des sols & Mull (Cambisol) 200 km2 environ représent@s surtout par des
sols bruns eutrcphes développés sur rcches-méres riches en base.

i-7) C(lasse des sols minéraux bruts (Lithosols) 300 km2 environ localisés dans les
zenes 8 forte pente soumiseéd a l'érc:.cn et sur les affleurements du socle
granitc-gneissigue.

1-8) C(Ciasse des sols halcmorphes (Solonetz) : 50 km2 environ formant les prés salés
de la Région Maritime du Tcgo.
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B. RAZPARTITION REGIONALE DES DIFFERENTS TYPES DE SOLS

Les différentes cetégories de scls se répartissent approximativement comme
suit & travers les cing régions du Togo.

Catégorie Sols Scls peu Sols Sols
de sols en . - - . . Sols Sols
Km2 Ferrugineux | évolués Ferralli- | Vertisols| Hydromor. 3 Hal
Régions tropiceux | Sels Min. tiques phes ¥a11 aho-
égions Bruts Ma morphes
Maritime 2 8ko 500 1.890 150 600 0 50
Plateaux 11 000C 2 200. 2 150 1 510 260 120 0
Centrale 13 000 5 C70 1 360 530 250 ' 20 0
Kara 2 230 1 050 gko 130 €0. 0 0
Savanes 6 000 1 260 0 0 1120 50 0

L'importance de la classe des sols ferrugineux tropicaux est prépondérante dans
toutes les cing régions du Togo. Plus de la moitié de ces sols est affectée par des
phénoménes de lessivage et de concrétionnement et par 1'érosion.

Quant aux autres classes de sols ils se rencontrent plus ou moins dans les
iifférentes régions.

Les sols togolais sont, pour une grande part,menacés par 1l'érosion. Suivant
les différentes régions, cette menace est plus ou moins marquée. En appliquant la
formule propcsée par Feournier (19€2) dans 1'éveluation quantitative des tonnages de
terre relevée chaque année par les eatx, nous obtenons les ordres de grandeur suivants
et par région. :

Ercdibilité Tyres de Sols
des Sols en cause
Tonnes /Km2 le plus souvent

Régions

~ Ferrugineux et
- Ferrailitiques
surtout

Maritime 1 CO0O

~ Ferrugineux
- Peu Evolués
~ Ferrallitiques

Plateaux 1 Q00

~ Ferrugineux

Centrale &
entrale 1 €00 - Peu Evolués

~ Ferrugineux et
- Peu Evolués et
Ferrallitiques

Kara i 00C

- Ferrugineux

(o
Savanes 1 0oC surtout
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I1 ressort de ce tablesu que les régions de la Kara et des Savanes sont de loin

les plus ménacées; le probléme est plus aigu dans la Kara qui compte plus de 50
hebitants au km2,

Les sols du Togo sont cultivables dans une proportion de 50 & 90% suivant
les régions, alors que les superficies cultivées sont de 1l'ordre de 6 & 40%.

C. DESCRIPTION DES TYPES

l. Les Sols Ferrugineux Tropicaux

Comme il a ét& dit dans le chapitre précédent, ils sont de loin les plus
impcrtants au Togo. Ils sont de nature trés variés et sont dans leur ensemble
affect& par des processus d'hydromorphie,trds souvent par le lessivage du fer et
son individualisation sous forme de concrétions ferrugineuses.

Ftude d'un type

Sols Ferrugineux Tropicaux Lessivéssans . concrétions

Profil type : S&rie FCKFO

Non loin de Fokpc (zone d'Avétonou) dans le domaine de Togo Plantation,
sous une savane boisée & Butyrospermum Parkii, Anogeissus Leocarphus nous avons
cbservé : :

0 - 15 cm 10 YR 5/2 gris brun sableux, structure particulaire, consistance

frisble, permeab111t= rapide, enracinement abondant shorizon
uniforme 2 démarcation distinctegy pH 6,65,

15 - 50 em 10 Y/R €/L beige sableux avec des grains grossiers délavés;
structure particulaire, consistance friable, perméasbilité
rapide, enracinement moyen, horizon uniforme & limite nette,

k]
pH T,2.

50 - 110 em 10 YE 6/4 veige sableux 1&gérement argileux, structure faiblement
grumeleuse; consistance frlable, perméabilité rapide; enracinement

faible; horizor uniforme & passage distinct; ;pH 6,5.

110 - 1L em 10 YR 6/3 teige., =zablo-légérement zrgileux structure massive;
consistance faluiement friable,perméabilité modérée; nombreuses
taches 10 YE 6/8 contrastantesipH. 6,k.

La principale variation observée résulte d'une part de l'intensité du
kessivage d'argile et de la présence, parfois & moins d'un métre,d'un horizon

argilo-graveleux.

Données Analytigues

La granulométrie montre une prédominance du sable sur les éléments fins
e taux d'argile est presque toujours important aux environs de 100 em .
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) La matiére organique est moyennement abondante en surface, le taux d'azote
est moyen &a.faible, tandis que le rapport C/N est satisfaisant.’

Le complexe absorbant de capacité faible & moyenne est & dominance de calcium
et de. magnésium; le taux de pctassium est faible; le pH est souvent de l'ordre de 6.

Aptitudes Culturales

Malgré leur pauvreté en €lZments mindraux, il s'agit d'assez bons sols qui
. -~ . P . . - e
conviennent partout ou la pluviométrie est suffisante a des cultures pérennes.

Toutefois, les zones de pentes longues -méme peu déclives, devront &tre protégées de
1'érosion.,

2. Les Scls peu Evolués d'Erosion

Profil type : Série AGBE

Dans 1'Akposso, sous une savane herbeuse claire soumise & l'action périodique
des feux de brousse, nous avons décrit un sol sableux, gris brun, peu profond, &
drainage excessif se présentant comme suit :

0 - 10 cm 10 YR 5/2 (sec) gris brun clair, sable généralement grossier,
peu humifeére; structure particulaire; peu cohérent; cailloux de
quartz, blocs de quartzite anguleux; quelques concrétions de trés
petites tailles; horizon ondulant & vpassage distinct.

Au dessous de 10 cm. Quartzites fissurds dans lesquels pénéirent les racines des
Androrogonac et de quelques jeunes pousses de Lophira Alata.
S —— T —————— -

Variations

La profendeur de ces sols est trés variable suivant les endrcits, la nature de

la roche et la position topographique. A Kandé ils atteignent au moins L0 cm sur les
grés du Buem.

Données Analytiques

‘La granulométrie est dominfe par la présence d'une forte proportion d'é€léments
supérieurs a4 2 millimétresy, foermés principalement de cailloux anguleux qui sont
des d8bris de roche. Le taux d'argil+ varie de L 3 8%.

- La matidre organique a un taux suffisant en surface, le taux d'azote est faible.

Le complexe adscrbant a une capacité d'échange moyenne en surface, qui diminue
- . -~ . -~ . -~
fertement au-desscuB, Le taux de saturation est supérieur & 70 en surface, mais treés
tas au niveau 'de la zone altérée, suivant les variations du pH.

o

Aptitudes Culturales

Ces sols doivent &.re mis en défens, afin que la végétation arbustive puisse
velopper et surtout qu'ils ne constituent plus une menace d'apporis grossiers
s sols voisins, .

0
~“
o
LI



3. La Classe des Sols Ferrallitigues

Ils sont tous plus au moins désaturés et forment dans la R%mrion Maritime la série
sidérolithique des Terres de Barre; dans la rfgion montagneuse togolaise on les trouve
en position de pente ou sous forme de vastes plateaux; sur la péndplaine précambrienne
ils se présentent sous forme de "buttes-témoins', restes d'une &poque plus humide.

Ces sols occupent une place importante au Togo, moins par la surface qu'ils couvrent
que par leur valeur agriccle.

3.1 Sols Ferrallitigues Typiques

~

Ils se forment scus une pluviométrie de 1 300 & 1 700 mm dans les Monts Togo
et dans 1'Atacora.. De couleur rouge, ils sont généralement bien drainés. Les
roches-mdres qui leur ont donné naissance sont de nature trds diversées : roches riches
en bases, micaschistes et schistes quartzeux, colluvions variées.

2,1.1 Sols Merrzllitigues movennenent désaturds, remaniés
Profil type : Série DOUME

Le long de 1l'axe routier Copé&-Doumé (Aknosso—Plateau) sous une jeune cacaoyére &

aspect trés satisfaisant que dominent de beaux spécimens de Vklurqphora Excelsa, de
Terminalia quperba,nou= avons cbservé un sol sableo-argiieux brun rouge d'aspect suivant:

0 - 13 em 7,5 YR 5/1 (humide) brun sablo- arglleux-structure grumeleuse fine,
) friable et meuble; poreux; enracinement abondant bonne perméabilité
et bonne activité biologique ; horizon uniforme & passage graduel,
pH  5,90.

13 - 44 cn 7,5 YR 7/6 (humide) brun clair; sablo-argileux;structure
polyédrigue grossidre; consistance friable; nombreux cailloux de
moyennes dimensions,enracinement abondant; bonne activité
biologigqueshorizon unlforme 3 passage dlelnCtl pH 5,80.

4L — 100 em 10 R 5/8 (humide) rouge, argileux, structure massive mais
secondairement poly&drique grossigre; perméabilité moyenne,
consistance friable; 1&gére adhérence; présence de quelques cailloux
de quartz:horizon uniforme & passage net;pH 4,90,

100 - 180 em 10 R 6/8 (frais) rouge, argileux, structure massive, perméabilité
moyenne;consistance friable, enracinement nul; pH 5,10.

Les varistions observBes conceriant surtcout la couleur et 1'épaisseur des
horizons.

Données Analytigues

La teneur en argile,de 1'ordre de 20% en surface, passe & 60% aux environs de 50 cm.

La matidre organique est présente en forte quantité dans l'horizon de surface et
décroit trés raridement avec la profondeur.

La complexe adsorbant de moyenne capacité est bien pourvu en calcium et
magnésium. Il est bien saturé en surface mais décroit vite avec la profondeur. La
teneur en potasse est partout trd@s faible.
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Aptitudes Culturales

Prolonds,argileux et bien structurés,bénéficiant d'une pluviométrie assez forte,
s gols sonT °’>10e;lents supvorts pour les cultures pérennes telles que le cacao, le
T€, ie paimier d mile.

4. ° (lasse des Vertisols
Ces sols se renconirent surtout dans le Moyen-Togo et dans la région Maritime.
Ils sont génd

Endralement trds argileux et se sont développés & partir de formations
riches en tases (pyroxénites, amphibolites, diorite, calcaires, etc.).

4.1 Vertisols topomorphes & drainage externe imparfait, de la dépression de la Lama

SERIE D'ELIA

On rencontre les sols de la série A'ELIA exclusivement dans la dépressicn de la
LAME, 2 lexception d'une petite zone dans la pénéplaine précambrienne, sur roche-mére
différente (dicrite & gabbro). La rcche-mére de ces sols est une marne a
attapulgite dans laguelle sont souvent concentrés d'assez gros nodules calcaires.
Ceux-cl peuvent purfois étre si atondants qu 'ils constituent la véritable rochi-mére
du soly i1l en est ainsi & 1'Est du Lac ELIA et & 1'Ouvest 4'AKLADJENCOU, dans des zones
limitées. Aucupe ‘des autres roches constituant les &tages géologiques du Paléocene
3 1'Iprésien n'a &tg reconnue dane les sondages. 11 est probable que les affleurements
ont AL fortement remaniés, des &léments d texture arglleuse les ayant recouverts &
peu pri3s en totalité. De rombreux bancs calcaires peu 8pais, probablement nodulaires,
sont intercalés dans l'argile,

Frn général les sols de cette s&rie occupent le dessus des croupes et des
zenes de bas-plateaux. Le microrelief est généralement plat, avec des fentes Ce
_petites dimensicps découpant des surfaces polygonales d'un diamétre moyen variant entre
2 et % cm  scus couvert naturel, un peu plus large sous culture.

Le ccuvert naturel es® une savane boxsee moyeunemeut dense. lLa crcissance de
la végétation est tréu ravide d8s les premifres pluies.

Mcrphoicgie
Le profil suivant a &té& pris sur une croupe avec pente de 0,27 pour cent

; argile ou "loam" argilo-sableux; structure

grume ey te: ulastigue; peu adhérent; perréab;lité

moyenne; erracinen .. sndant; épaisseur uniforme; limite nette
o

avee 'horizan sousz-jzcent; pE de 5,2 a4 0,9.

C =~ 20 cm S Y 2/ cu 2/8, noir
5

20 = 5C e 2,5 % °/0 ou 3/0, noir ou gris forcé s'éclaircissant pregressivement
vers le tras; argile cu argile sableuse: structure grumeleuse ou
nuciforme, moyenne, & cassure terne, modérément développée, 1légére
tendance vricmatique; peu adhérent; plastique; enracinement mcyen;
épaisseur unifcrme; limite nette; DH €,2 4 7,1.

=

50 = 120 em 1 et S/1, gris trés foncé et gris par pet:tes taches reu
stantes; argile cu argile sableuse; structure massive &
rement polyddrique; cassure brillante; peu adhérent, trés

N
&
que; enracinement rveu impcrtant; Adpaisseur uniforme, iimite nette
L
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120 - 160 cm 5 Y h/1, gris foncé sans taches; argile ou argile sableuse; .
structure comparable & celle de l'horizon précédent; trés plastique;
épaisseur uniforme; limite nette; pH 6,4 & 7,8.

16C - 220 cm 5Y 5/1 et 2,5 Y 7/&bariol§ gris et jaune-beige; argile ou .

’ argile sebleuse s'enrichissant en nodules calcaires jusqu'a 200,
s'appauvrissant au. deld; épaisseur variable; limite nette;autres
propriétéds identiques & 1'horizon précédent; pH de 7,4 & 7,6.

220 - 340 cm Herizon identique au précédent non calcaire, représentant la
partie inférieure non enrichie en calcaire de la couche de 160 & 340.

340 = 370 cm 5 Y 5/1 gris fortement tachet& de 7,5 YR 6/8 ocre; argile sableuse;
couche riche en gros ncdules calcaires; autres propriétés comme
l'horizon précédent. La couche précédente et celle-ci alternent
jusqu'd k00 cm.

Les variatioOns du profil en général sur la profondeur du profil, qui peut
se réduire jusqu'au S0 centimdtres seulement au-dessus d'une &paisse couche calcaire
de nodules soudés comme c'est .le cas d l'ouest d'AKLADJENOU, en bordure de la zone
alluviale du MONO. En d'autres lieux le profil varie entre 120 et 250 centimétres
d'épaisseur. On observe égalemen: des variations dans la profondeur d'apparition
des nodules calcaires, ces derniers ne remontant pas plus haut que 80 a T0
centimdtres dans les profiles suffisamment profonds. Quelques concréhions
nanganésiféres et ncdules d'svatite apparaissent quelquefois.

On observe de long des pentes un passage de séries ELIA & LAMA et en zone

de plateau un passage de LAMA & GLADJOE, sans que cette dispositicn ait un-
caractére obligatoire.

Le drainage superficiel de ces sols est lent 3 cause de leur pente faible.
Le drainage interne esi rapide au début des averses si le sol est sec, car la
face qui est alors fortement craquel&e permet une pénétration rapide de 1'eau.
ve le gonflement de l'argile a fermé toutes les fissures, ces sols deviennent
imperméables. Par contre, le pouvoir de rétenticn de 1l'eau de ces sols
ievé., Le régime d'humidité est considéré comme é&tant imparfait.

Données analytiques

Cing profils de la série ELTA ont &té analysés :

- la granulométirie est trds are leuse (U5 & €5 pour cent d'argile dans la LAMA,
un peu moins sur gabbros} et les 17 rons fins atteignent ou méme dépassept i0 pour
cent. Les ncdules calcaires reprfsentent 13 & 50 pour cent en poids en profondeur,
en mélange avec quelgques concrétions.

- la mati3r. organigue est sbondante, varie de 3,5 3 8,5 pour cent dans
l'hcrizeon de suriace, et ne diminue uotalblement qu'au-dessous d'un métre de
profondeur; le taux d'azote est également 8levé et le rapport C/N est supdrieur &
1C dans la plus grande partie du profil.

- le complexe adscrbant présente une tr8s forte capacité d'échange (L0 & 50
milliéguivalents): il est fortement saturd, trds riche en calcium et en magnésium,
moins bien pcourvi en potassium, qui est peu abondant en profcndeur; le pH est assez
rroche de la neutralité.
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- les réserves minérales sont bonnes en calcium, magnésium et phosphore, mais
également déficientes en potassium.

Aptitudes culturales

Gréce i leur bonne structure en surface et leur bonne teneur en matiére organique
et en 8l&ments minéraux, ces sols sont particulidrement aptes & la culture, et leur
extensicn suffisante permet d'envisager la mécanisation; elle sera indispensable pour
dispcoser les terres en planches bombées permettant un assainissement suffisant. Des
rrécautions devront &tre prises pour le travail du sol & cause de l'engorgement possible.
On pourra y cultiver: mais, riz pluvial, coton, canne i sucre, éventuellement igname,
tabac et bananier, ou méme cultures maraichéres. Certaines de ces cultures demanderont
cependant des apports potassiques.

5. Classe des Sols Hydromorphes

Ces sole qui sont périodiquement influencés par l'eau sont de nature texturale
trés variée; en effect ils peuvent &tre:

- sableux, quand il s'agit de colluvions de bas de pente ou d'alluvions de
bourrelets de berges.

- limoneux, alluvicns non loin des berges
- trés argileux, alluvions des zones deprimées.

Ils peuvent former des mélanges ou des alternances de textures variées, suivant
ies fantaisies de 1l'alluvionnement.

Ils appartienrent aux sous-classes moyennement organiques a gley et mineraux
g gley et/ou pseudo-gley d'ensemble ou de profondeur.

Profil Type : Serie SIO .

Les scls de la série du SIO ont la méme origine que les sols des séries d'AGNI et
CANNE,mais ils en différen:t parce que le drainage est trés mauvais. On les trouve
dans les mémes zones que ces derniers.

Les sols de la série de SIQO occupent les parties basses des plaines de
d8bordement et sont inondés pendant plusieurs mois chaque année.

La végétation est essentiellemer*® & base d'espéces hygrophiles,surtout des
cypéracdes. Dans les zones arbordes I Mitragyne Inermis, une litiére de feuilles
recouvre le sol.

Morphclogie:

Un profil sous végétation herbacée se présente comme suit :

O - 20 cm 3/0 gris trés foncé; argile humifére ou "loam" argileux; structure
grenue ou nuciforme moyenne, modérée; treés adhérent et trés plastique;
enracinement trés dense; permfabilité moyenne en debut d'averses;
porosité tubulaire; épaisseur variant de plus ou moins 5 cmj; Passage

graduel 1'horizon sous-jacent; pH de 5,2 & 6,2.
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10 - 30 em 4/0, gris foncé&; nombreuses taches de 7,5 YR 5/6 brun vif et 2.5 Y
8/8 jaunes, diffuses, de dimensions moyennes; argile; structure

nuciforme moyenne, faible; trés adhérent et trés plastique;
enracinement moyen; épaisseur trés varlable, limite distincte;
perméabilité faible jusqu'd la base du profil; pH de 5,7 & 6,1;

30 = 5C em "5 YR 5/1 et 7,5 YR 6/8; bariolé gris et ocre; argile, structure
massive; adhérent et treés plastique; quelques concrétions moyennes;
enracinement faible; epalsseur uniforme; passage graduel & 1'horizon
sous-jacent; pH de 5,1 & 6,5,

5 - 90 em 2,5 Y 6/2; gris-bteige clair, nombreuses taches de 7,5 YR 5/8 brun-ocre
- de taille moyenne, argile‘ massif adhérent, trés plastique' .quelques
concrétions moyennes, epalsseur uniforme; passage graduel 4 1'horizon
soue-Jacen pH de 5,1 a 6 b

90 - 130 em. - 5 Y 6/2, gris - olive clair, gquelques fines taches, 2¢5 Y 5/1, gris
et 7,5 YR.5/6 brun vif; texture et siructure comme 1'horizon précédent;
oconcréticns ferrugineuses et manganésiféres; pH de 6,9.

Une wariation importante de cette série, c'est la phase sableuse du
rofil cll environ 5@ 2k centimétres de sable ou de "loanm" sablnux, gris trés foncé
4 i'étal numide, consti Juent ia couche superficielle de la -série du SIC sableux. Le
changement est net avec le "loam" argileux gris et dcre. On trouve la phase sableuse
dans 1'axe des talwegsol la vitesse de l'eau semble suffisante pour y apporter et
y déposer le sable. La phase sableuse a un microrelief particulier dvec des buttes
de 15 2 60 centimdtres de hauteur. L'horizon supérieur noir pénétre dans les
herizons sous-jacents. Les limites en sont marquées par un éclaircissement progressif,
plus diffus que dans les séparations horizontales des horizons. ' La présence de quelques
gravillens et morceaux de cuirasse a &été parfois observéé. Dans toutes les zones d'eau
stagnante avec végétation de marais; le gley domine dans tout le profil et les
mouchetures ocres ou rouilles sont ‘rdares. Le long des talwege qui débouchent sur les’
lagunes, il arrive parfois que les sols de la série du SIO soient incndés d'eau
saumdtre. Quelques centimétres de la surface sont alors salins aprds le retrait des
eaux, jusqu'd ce gue le sol ait &t& lavé par les pluies. Enfln, dans le secteur du
Bas-MONO, les sols dée la s8rie du SIO ont un sous-sci salin 3 plus d'un mdtre;dans les
méMes secteurs 1'on trcuve les séries CANNE ‘et d'AGNI a sous-sol salin. Le pH du
sous-sol sal’n est supérieur & 6,5 et la structure du scl est cubique ou prismetigue
grossiére.

3743
~

Les sols de la série du SIO sont 1i8s aux séries CARNE, d'AGNI,
de DCUKPQO, de SEME, de KEZON, 4'ADJOBLA et de WATIGOME. . Le passage a4 la série de SEME
se fait parfois par l'irtermédiaire 3 :a série du SIO sableux. .

Le drainage externc de ces sols est tr@s lent et le mouvement
interne de 1'eau est presque nul, aussi le régime d'humidité est-il tr@s mauvais. Les
-~

processus de gieyification gqui mettent le fer & 1'état ferreux y sont dominants. Ces
sols sont engorgés d'eau plusieurs mois par an.
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Données analytiqgesA '

Cing profils de la série du SIO ont &t& analysés :

- le granulométrie est encore argileuse, mais le taux d'argile est parfois plus
faible que celui des séries d'AGNI et CANNE, voisin de 40 pour cent; la fraction
sableuse est plutdt riche en sables fins.

- la matiére organique est trés abondante, en particulier dans l'horizon proche de
la surface qui.contient des matiéres mal décomposées; le taux d'azote &levé et le
rapport C/N subit les mémes variations que dans les séries d'AGNI et CANNE.

- le complexe absorbant, de capacité moyenne & forte, est riche en calcium et
magnésium, mais pauvre en potassium; l'ion Na est assez abondant en profondeur
dans la vallée du MONO; le taux de saturation est peu supérieur & 50 pour cent,
bien que le pH soit généralement voisin de 6, et parfois plus élevé en profondeur.

- les réserves minérales sont 8levées en calcium et magnésium, faibles 3 moyennes
. en potassium, mais parfois trés faibles en phosphore; l'argile est constituée
pour une forte proportion par de la montmorillonite associée & la kaolinite et
-~ [ I . . rd » rd .
a4 un peu d'illite; les traces de goethite observées proviennent de concrétions
fines qui sont assez fréquentes dans ces sols.

Aptitudes culturales

En raison de leur trés mauvais drainage, ces sols ne peuvent convenir actuellement
" qu'ad la riziculture inond&e ou comme paturages de saison séche. La culture de la canne
a sucre nécessitera des aménagements importants, ainsi sans doute que des apports
d'engrais,surtout pctassiques. Un léger drainage devrait en outre permettre de les
cultiver sur billons en saiscn sd&che, pour les cultures vivriéres.

6. Classe des Sols 3 Mull

~

Ils appartiennent & la sous-classe des sols & "Mull" des pays tropicaux et au groupe
des sols bruns eutrophes tropicaux.’ Ils sont,suivant les endroits, ferruginisés et/ou
hydromorphes.

Profil Type: , Serie WOUKPE

A l'angle de la route Palimé - Avetonou et de la piste menant & Woukpé & 30 m
environ du croisement et sous cacaoyers en trés bon &tat nous avons déerit

0 - 50-cm 5 YR 3/1 gris sombr- numifére i grumeleuse; friable btien
’ poreux; perméable; bonne activité biologique; bon enracinement;
horizon uniforme, démarcation graduelle.

50 - 11C cm 5 YR 4/h brun rougeatre, argileuse, vers le bas quelques concrétions
de petite taille, polyé&drique anguleux; friable; quelques racines;
moins poreux que l'horizon précédent, mais quelques gros pores dd 2
l'activité des vers; perméable; moyennement adhésif; bonne activité;
viologique; démarcation graduelle.

110 - 1ko 7,5 YR 5/b4 trun beige; horizon argileux-concrétionné mais assez
perméable aux racines.
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Les scls de cette série sont aseez variableggquant 3 la couleur de l'horizon
superficiel guil peut étre grise, la prebence ou non de concrétions dans le second
“le ré

horizon, régime d'humidité variant du moderement bon au bon.

Dennées Aralviigues:-

T e est le pius scuvent 3 dominance d'éléments fins. La somme limon +
argile est souvent supérieure & O?.

La matiére crganigue est présente en assez forte proportion.

Le complexe absorbant est variable suivant la nature du matériau originel;
il est généralement assez riche en bases et trés saturé.

Aptitudes Culturales :-

De par le.r richesse, ces gols conviennent 3 tous les types de culture pourvu
ue & pluv :* ) sty . 18] 1 Egcio 1 .'le < + Aac
que lz pluvicmeéirie s'y préte. Dans la région des plateaux, ils soni plantés en
cacaoyers, caféiers et palmiers.
T Classe des Sols Halomorphes

Ce sont des scls riches.en sel (chlorures) et qui couvrent 5.000 hectares
envireon en bordure des lagunes du Sud-Togo. Ils sont généralement argileux &
. )

Profil Type : Serie LEBE

Les sols de la série de LEEE occupent une bande &trcitt dans la plaine de
dévordement inondée & la fois par la riviédre du SI0 et le Lac TOGO, 1l'argile de ces-
scls salirs est d'origine elluviale et semhle &tre d'une grande épaisseur. Elle
© 4w U'accumulaticrn, en eau saumdtre, des sédiments que transpcertent les
3rs du SI0. Ces scls cccupert la premidre plaine de débordement situfe
in de centimdtres seulement au-dessus du nivesu ncrmal de la riviér

o

D7 (D

Q

Rt

0
0 of

o

sols.

Merphologie @ Le profil scus végéts  l:n herbacée est le suilvant :-

O =% cm 10 YR 2/2 et 2/3 trun trés fcncé et brun foncé, mélange d'argile et de
matidre crganique filamenteuse partiellement déccmposée; structure
pelyédrique, grossisre, faitle; consistance ferme & 1'&tat humide; plas-
+1au i nt adhérent: & 11ité Sveonte s 1imi istincte:
tique ot  faivlement adhérent; permésbilité moyenre; limite distincte;
Eraisseur veriant de plus ou meins 2 centimétires; enracinement et
résidus de tiges aterndants; pH de 5,2jchlorures présents

3 . 1f en 10 YR 2/1 noir, argile; massive; adhérent. et plastique; perméabilité
lente; limite distincte; fraisseur unifeorme; enracinement modéré;

$,2; chlorures présents.
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16 - 100 cm 10 YR 4/1 gris foncé; argile; mouchetures fines et rares de 10 YR 5/k
brun et taches de gley grandes et abondantes de 2,5 gris-brun clair
et 10 YR 6/1 gris clair;y structure massive trds adhérente et trés
plastique; perméabilité faible; enracinement rare; pH 5,2;
chlorures présents.

10C cm Masse vaseuse liquide sur laquelle flotte la couche supeérieure qui
ondule sous les pas., Ce profil a peu de variations qui soient dignes
de merntion.

Le drainage externe est trés lent et le mouvement interne est
rresque nul. Le régime d'humidité est trés mauvais. La nappe phréatique d'eau
stagnante est, & la fin de la saison sdche, & environ 70 centimdtres de surface. Ces
sols sont complétement gorgés d'eau pendant 6 & 8 mcis par année.

Aptitudes culturales.

A cause-de 1'inondation prolongée de ces sols, il est difficile de
les utiliser ' mieux qu'ils ne ie sont actuellement, c'est & dire comme paturages de
saisor sdche. La salinité el le contrdle de la nappe phréatique sont les problémes les
plus impcrtants & réscudre pour permettre éventuellement la culture du riz.

LA CORRELATICN DE SOQLS DU TOGO A L'ECHELLE
NATIONALE ET INTERNATIONALE

Aprés avoir situé le Togo et donné une idée sur ses ressources en sols
nous nous attacherons dans les lignes qui vont suivre 4 parler de la corrélation de ces
sols tant sur le plan national que régional.

Corrélation sur le plan national: Deux organismes,l'un national (la DPEG) et 1'autre
Ztrangér (ORSTOM),s'occcupent de la cartographie des sols du Togo.

-La Division des Etudes P&dologiques et de 1'Ecologie G&nérale utilise

le systéme frangais de classificaticn des sols (ORSTOM) avec,toutefois, certaines
nuances tant au niveau de ses unités supérieures qu'inférieures. Ainsi au concept
central d'crdre mrphologigue et génétique de la série des sols définie par 1'ORSTCM, la
Di%G en intrecduit un autre d'ordre technique et pratique gqui autorise le regroupsement
de "rlusieurs séries" autour d'une méme ‘echnique d'améragement. Ceci ne reste pas sans
poser des problémes d'identification des unités employées pour la réalissation d'autres
cartes et leur corrélation sur le plan ratiocnal.

. Fort heureusement, ce¢. nrobldmes se résolvent d'eux-mémes au niveau des
Btudes de reconnaissance.

Un effert reste tout de méme & faire pour harmoniser les deux fagons
d'aprroche 4'une part et d'autre part pour les rendre complémentaires.



Corrélation sur le plan régional S

Sur le plan rdgicnal, le Togo de par son &tirement en latitude constitue & nos
veux un moddle ol doivent se retrcuver tous les types de sols appartenant aux pays
roisins tels que le Ghana, le Dahomey, la Haute Volta .... etc. La corrélation au
niveau régional suppose d'abord une bonne identificaticn de ces types de scls et
leur harmonisation au sein d'un méme systeéme de classification tel que celui proposé
par le séminaire de Kumasi.

C'est pour cela que la carte au 1/200 000. du Togc qu'entreprend actuellement
la DPEC a tezuccup de chcses 2 emprunter 3 la l8gende FAOQ/UNESCO de la Carte
mondials das scls, ’ '

CONCLUSICN

Ce document,malgré son imperfection,met en évidence les différents types de sol
du Tego ot 1'importance gu'ils peuvent revétir dans le cadre d'une corrélation
au niveau régional. La position latitudinale du pays se préte d'ailleurs trés bien

2 une telie entrerriscs
Souhaitcrs tcut simplement que les diff erents délégubs y trouvent matidre 3

reflexion tour 1'établissement de cartes pedoloquues prathues d'une part et,d'autre
part,la tase nécessaire aux discussions de ce séminaire..
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DE QUELQUES SOLS SENEGALAIS :_ LEUR EXTENSION
EN_AFRIQUE DE L'OUEST

par

S. Pereira Barreto
Pédologue
ORSTOM - Dakar (Sénégal)

= o

INTRODUCTION

L'antériorité des &tudes pédologiques effectudes au Sénégal par rapport &
nombre de pays de 1'Afrique de 1'Ouest (surtout francophones)(l), a fait qu'un
certain nombre de types de sols qui y ont &té observés et &tudiés, ont de bonne heure
et toujours servi de référence et de définition & certaines unités pédologiques dans
les différentes classifications frangaises des sols.

I1 s'agit principalement, telsqu'ils ont définitiverment été retenus dans la
derniére Classification frangalse des sols (Classification des Sols - édition 1967 -
Travaux CPCS 1963-1967), du groupe des Sols bruns arides de la classe des Sols
Ischumiques, et du groupe des sols Ferruglneux Tropicaux Peu ou Non Lessivés de la
classe des Sols & Sesquioxydes de Fer.

Malgré les vicissitudes qu'a connu la classification frangaise des sols (on
peut estimer & plus de quatre,officielles, les différentes cla881f1cat10ns qui ont été
proposées entre 1956 et 1967), ces deux groupes de sols ont connu, quant i leur
position dans les différentes classifications, une &tonnante stabilité, qui tient,
trds probablement d&s le départ, & la précision de leur définition et 2 la
particularité de certaines de leurs conditions de formations (climatique et
édaphique notamment)..

Cec deux types de sols, en raison de la contigutté de leur aire climatigue
d'existence et du fait de 1'identité de leur matériau originel, sont parfois si
intimement associds (en séquences ou chaines de sols) qu'il est parfois difficile
de les distinguer (2) (MAIGNIEN - GAVAUD - AUDRY - BOULET - PIAS). Trd8s fréquemment
ils représentent, réciproguement les uns par rapport aux autres des cas particuliers
en fonction de certaines conditions 7 milieu.

(1) "En 1822, 1'administration. du Sénégal désirant faire constater la nature des
terres du pays Walo... a envoyé au Ministére de la Marine cing caisses contenant des
échantillons tirés au hasard de divers points de ce territoire. (Extrait d'un
rapport de 1'Administration d'Histoire Naturelle en date du 9 décembre 1823).

(2) M. GAVAUD - Au Niger la distinction morphologique entre sols ferrugineux non
lessivés et sols subarides brun-rouge est d1ff1c1le, extrémement emplrlque et cela
parce que ces sols se sont formés sur les méme matériaux, ont le méme passe, et ne
subissent de nos jours qu'une évolution trés faible.

( Atude pédologique du Niger Occidental ~ Rapport général t.II p. 172.)
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Mais la tendance la plus marquée est de considérer les sols bruns subarides
(Gu moins certains sols brun-rouge subarides) comme des cas particuliers de sols
ferrugineux tropicaux peu lessivés (1) (PIAS - AUDRY).

Ces seuls faits et analogies justifient 1'&tude groupée de ces sols au sein
d'un ensemble que l'on pourrait désigner par "Sols des régions semi-arides tropicales®
ou mieux"sols des régions tropicales sdches & conditiong d'aridité marquées ".

C'est d8s 1923 que deux auteurs (SHANTZ et MARBUT) ont signalé la présence de
sols bruns steppiques au Sénégal, les confeondant d'ailleurs avec les sols d'argile
noire de la région de Bargny.

En fait, il faut attendre les anndes 1945 - L6 pour trouver la premiére foisg
en Afrique de 1'Ouest une caractérisation précise des sols bruns subarides
trepicaux (G. AUBERT, S. DUROIS, R. MAIGNIEN).

De la méme époque datent égolement les premi2res caractérisations des sols de
type Dicr, identifiés comme &tant des sols ferrugineux tropicaux peu ou pas
lessivés.

De 1946 & 1959, R. MAIGNIEN poursuivant ges études sur les sols subarides, a
d8gagé en 1059 dans un remarquable article de synthése, les grands traits de la
morphologie ainsi que les facte rs qui président a la genése des sols bruns
subarides troricaux. Il a été amené (en discutant leur position dans une classifi-
cation générale des sols) 3 les séparer au niveau de la sous-classe des sols
stepriques qui se d&veloppent dans les régions $éches septentrionales et
méditerrenéennes . caractérisées par un climat frais pendant la saison pluvieuse
(3 1la différence des zones subarides tropicales 4 température élevée en saison
des pluies).

Depuis 1959, divers travaux de cartographie pédologique effectués dans les
Républiques de Mauritanie, de Haute-Volta, du Niger et du Tchad (DUGAIN, GAVAUD,
AUDRY, BOCQUIER, BOULET, LEPRUN, FIAS) ont permis de préciser quelques carac-
téristiques meorphologiques et analytiques des sols subarides tropicaux ainsi que
certains de leurs processus &volutifs,

Les Sols Ferrugineux tropicaux s'ils n'ont pas connu la méme fortune d'avoir
fait 1'objet d'une étude de synthése, ont,par ricochet,bénéficié, du fait de leur
contiguité et de leur association avec les subarides tropicaux, des mémes &tudes.

(1) PIAS - Les Sols brun-rouge apparaissent comme d'anciens Sols Ferrugineux

. - - 2 S i iE . . o Z ' P <
Tropicaux peu lessivés ou l'individualisation du fer résulte d'une pédogenese
antérieure se traduisant par une &volution différente de la matidre organique 3
l'origine de la stegpisation... (In Contributicn & 1'Etude des Formations
Tertiaires et Quaternaires de la Cuvette Tchadienne et des Sols qui en dérivent -
Thése de Dectorat 1968),
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"T. CONDITIONS ET FACTEURS DE FORMATION ~ PROCESSUS PEDOGENETIQUES
DES SOLS DES REGIONS TROPICALES SECHES A ARIDITE MARQUEE

Tels qu'ils ont d'abord &té dégagés, au Sénégal, les conditions de formation
ainsi que les processus pédogénétiques qui en résultent, des sols des régions tropicales
séches & aridité plus ou moins marquée se retrouvent avec une remarquable analogie,
voireune identité& presque absolue dans tous les pays de 1'Afrique de 1'Ouest ol ces sols
ont &té cartographiés et étudiés.

Au point de vue climatigue

Sur toute la zone d'extension de ces §ols régne le climat Sah&lien qui,
Sah&lo-Saharien au nord, passe au sous-climat Sahélo-Soudanien au sud.

Ces deux sous climats se caratérisent par une saison pluvieuse bréve (deux &
trois mois) avec des pluviométries (comprises entre 200 et 500 mm pour le sous-climat
Sahélo-Saharien, 500 et 700 mm environ pour le sous-climst Sah&lo-Soudanien), réparties
en trente ou quarante jours'de précipitations. Le maximum se situe en Aofit ou
Septembre. A cette saison. fait suite une longue saison § sécheresse excessive.

Les températures moyennes annuelles sont de l'ordre de 27 - 28°C avec un
minimim sbsolu en Décembre-Janvier de l'ordre de 15°C et un maximum en Avril-Mai en
fin de saison sdche ol il n'est pas rare de voir le thermométre atteindre 45 & 48°¢.

Le rythme climatique est donc caractérisé par une saison de pluie chaude,
bréve,. suivie d'une trds longue saison s&che qui représente le facteur limitant & la

" végétation et 1'évolution de la matidre organique. :

Le drairage possible & travers les sols, quasi nul g trés faible entre 200 et
500 mm, ne peut excéder trois mois dans les zones méridionales plus humides, et les
quantités d'eau susceptibles d'y participer sont tr&s faibles.

I1 s'agit donc typiquement d'un climat tropical dont la dégradation vers
l'aridité s'accentue en se dirigeant vers le nord. 5

- Concernant les roches-méres et les matériaux originels

Le Sénégal comme en Mauritanie, en Haute-Volte, au Niger et Jusqu'au Tchad, les
Sols Bruns Subarides Tropicaux comme les Sols Ferrugineux Tropicaux peu Lessivés sont
presque exclusivement associés esux formations sableuses d'origine essentiellement
éolienne (erg ancien ou récent).

Le terme Ouolof de Dior qui a &té adopté et trds utilisé dans la.littérature
pédologique fr&ngdise pour désigner les sols ferrugineux tropicaux, signifie du reste
80ls sableux.: . :

Mais$ au sein de ces formations sableuses la nature du matériau joue un rdle
déterminant dans la différenciation des sols & l'intérieur d'un méme groupe. Clest
ainsi qu'en zone subaride, la répartition des sols, en bruns et brun-rouge est
étroitement 1iée.d la nature physique et chimique du matdriau originel et de la

‘roche-r.ire. Les sols brun -rouge ont une texture plus légére que les sols bruns
et viennent généralement sur roche plus acide gue les sols bruns,
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Deg &tucdes plus approfondies reconnaissent - cependant dans la différenciation
de ces deux types.de scl le ré8le determinant du Ca et du drainage. .

S'egissant des Sols Ferrugineux Tropicaux Peu Lessivés ils ne se développent
typiquement que sur des formaticns généralement tr@s sableuses. En zone subaride
1ls peuvent occuper des positions assez particuliéresqui les e101gnent un peu de
leur milien edap“‘que de )reulleot1on.

i

Facteurs biologiques

_La végétation est un facteur (. gendse des sols. Pour les sols qui nous concernent
(surtout subarides) elle est considérée comme le facteur dominant de leur formation.
Cette végétation est représentée par des formations arbustives trds ouvertes 3 base

'épineux &% d'un tapis gravlnéenassez dense mais de faible hauteur gqui constitue en..
fait la source principale de maulere crganique ( davantage par la decomp051t10n du ¥
systéme racinaire): : )

quant 4 l'activité mlc“oblenny, elle joue un rd8le beaucoup plus important cu'on

ne le persait il y a quelques années.

Flusieurs &tudes ont montré que les processus de minéralisation de la matieére
cvgaﬁlqur peuvent se prolenger fort loin dans la langue saiscn séche, ce qui explique
les raibles teneurs en matidre organiqus
ars la zone climatique d'existence de sols subarides, une augmentation de
ité aura donc pour effet de réduire encore davantage les teneurs en matiére
crganique. C('est précisément ce qui se passe dans les provinces Ouest du Sénégal oi
les irfluences marines, réduisant les caractéres de continentalité du climat,
FTavorisen®t une minéralisation plus raride de la matiére organique, Les sols de ces
provinces ont alors tendance & passer rapidement vers les types Ferrugineux Tropicaux
Peu Lessivés (R. MATIGNIEN).

Ces derniers se trouvent donc caractérisés par rapport aux- sols bruns subarides
par une mindralisaticn plus intense de la matidre organique pour laguelle leurs horizons
supéricurs accusent des iteneurs généralement plus faibles ou du mcins une moindre
rénétraticn,

cur mémoire,comme 1l'cnt signald certains auteurs,un autre Tacteur est consi idéré
ne grande importance dans la pédegenése des seols bruns subarides
1 s'agit du facteur temps.

Deg principaux facteurs de Icrma,~vn que nous venons d' examiner, on peut dégager
quatre processus pédog, e*lquec prin ux qui contrivuert 4 la caractérisation des
sole des régions =wrcpiczles séches  wridité marquée.. T. s'agii @

Lo ’ . . ) .

17/ de la steppisatiorn

o, . s

27/ de la cartonaintion
37/ de la ferruginisation

b du lessivage.

Un cinguiéme prccesgus : l'hydromerphie intervient trés fréquemment qui a mnour
erlet d'accélérer cu de freiner les autres processus, Enfin il faut ncter le
rrecessus d'alcanisation relativemert Tréquent.
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Alors que les trois premiers processus conduisent & la formation de sols
bruns subarides typlques, les deux derniers par contre contrlbuent plus strlctement
d la caracte 1saL10n des Sols Ferruglneux Troplcaux.

1 / La Steppisation - traduit une minéralisation assez intense (meme aux -
tr8s faibles humidités) de la matidre organique (d'drigire essentiellement herbacée)
qui conau1t & la formation d'acides humiques relativement stables et. qui conférent
au scl une coloration foncée dans la gamme des bruns (10 YR du -code-Mursell).

Des &tudes effectuées sur le fractionnement et 1a décomposition des produits
organigues ‘ont montre que les uOlS Subarzdes Troplbaux étaient avant tout )
caractérisés par 1'importance d'acide: humlques H, trés polymerlbes et stables et ‘que
ie passage aux scls Fervuglneux Troplbaux s' ef;ec%ualt par une diminution des formes
hautement pcAymer¢spns, dchc un complexe argilo~humique moins stable, et par
conséquent, une augmentation des formes peu polymérisédes et relativement mobiles qui
garcont en Dar'ne rnspvnaab;es oes phenunenec de lesalvage (Ch. THOMANN - R. MAGNIEN).

autresauteurs quant 2 eux (DUCHAUFQUR Fh, et DOMERGUE Y. Jont estimé que
; subarides et les sols ?erruginﬁ“x troplcaux gtaient tres comparables du point

¢e vue censtitutich de 1'humus,

Des études plus approfondies restent donc & faire mais quciqu?il en soit lsa
minéralisaticn trés intense d'une matiére organique d'origine essenti el‘ement
rerbacée (sSystéme “aﬂnnalze/ demetre une des cara;ferlsthues des sols de ces.
églons *rcpﬁrales séches 3 arwdlte trés marquee.

2%/ La Carboratation —'trés t8t (R. MAIGNIEN thS) le réle du calcium a &té
mis en-&vidence dans la répartition des deux types principaux de sols subdrldes

trupicaux.

'est zinsi que dans le Hord du Senegal d 10 métres 1'un de l'autre et dans
la méme p051*1on 7o“ogranh que, on a pu décrire un sol brun-rouge subaride
" rettement def*n, sur satle faiblement a“glleux, et un scl trun bien carac terlse sur
rarro-calcaire, '

R
N\

D'une fagon généra e, tn observe fréquemment & plus ou moins grande profondeur
dans les scls sul ropicaux, un horizon 4! accumnulatlon de Ca CC mérie lorsque,
le metériau crlginei est pauvre en calciur T
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Les processne de carbonatation sont cependant beaucoup nlus fré;uents en
sols bruns au'sn scls brun-rouge et sols ferrugineux tropicaux. Peu lessivés,

Le ecanlclum peut provenir dn le: . -vage des horizons de surface qui sout souvent
dfcalcariazfe, Il semble ausei gue . individualisaticn des carbonates puizse Zire
Lifc A 1'action des racines et & 1'activité biolegique. Ce serait alcrs un
chéncméne spécifique de la “edogrncse dec sols subarides, - :

En zone subaride on peut aveir aussi accumulatvicn ds carbonate par le
processus de iessivage oblique (P, AUDRY 1961).

liais il apparait er ce qui ccncerne les-scls ferrugineux tropicaux, que les
prcop sus de .sarbonstation sont surtout 1iés & des actions de réduction gui se
I““Lx~,l* au niveas des horizons rcolmatés profonds, proches. du matériau -criginel.
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.

Assez fréquerts au Sénégal, Mauritanie, Haute-Volta et Niger, les phénoménes
de carbcnatation semblent trés rares au Tchad. Les rares fois qu'ils ont pu &tre
observés, ils &taient 1liés scit & un drainage défectueux, soit & des actions de
nappe (ancienne ou actuelle).

L'atondance du Ca et .du Ca CO, joue un rdle important sur l'accumulation et-
1'évolution de la matiere organique ét du fer,

30/ Ferruginisation - La ferruginisation désigne avant tout une assez forte
individualisation du fer des roches et des sols., Elle se définit de fagon plus
précise comme "cette altération moindre ol le stade kaclinique n'est jamais
dépassé et ol la fraction argileuse est composée de ce premier produit pouvant
s'dssocier a4 de 1'illite, de la montmorillonite et des hydroxydes de fer' (PIAG 1968).

Cette individualisation du fer se produit dans un grand nombre de sols.

Dans les sols qui nous concernent elle contribue & donner la couleur brune ou
rousse aux scls subarides, plus rouge ou rouge-jaunftre aux sols ferrugineux,

La couleur plus rouge ne se traduit . pas nécessairement par des teneurs en
fer libre plus élevées, mais est plus vraisembiablement 1liée j des formes
différentes des hydroxydes (GAVAUD).

ho/ Lessivage'- Dans la zone climatique qui ncus concerne, les processus de
lessivage sont extrémement r&duits darns les sols, L'étude du bilan hydrique montre
que les périodes ol le drainage peut se réaliser sont trés courtes, et 'que ce
drainage n'intéresse que des gquantités d'eau extr@mement faibles.

Cependant, 1'étude des prcfils montre que certains &léments ou matériaux sont
redistribuds entre les différents horizcns,ce qui montre la réalité d'un certain
lessivage interne; mais celui-ci ne se poursuit généralement pas par une exportation
hors des prorils, C('est ainsi que l'accumulation du calcaire dans certains horizons
de profondeur peut provenir du lessivage des horizons de surface qui se décalcarifient
méme en roche calcaire., On constate &galement une certaine redistribution du fer
& travers les profils et parfois mé8me un léger lessivage oblique (en sols
ferrugineux essentiellement).

Par contre, le lessivage ne porte presque jamais sur 1'
de la texture en surface dans certains de ces so0ls semble 11
&'appauvrissement dus 3 1'érosion.

argil
a

p
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ile, L'allégement
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En profcndeur, 1l'augmen:ation - ¢ teneurs en argile correspondrait plutdt &
l'apparition des phénoménes de nécsy:..-Jse argileuse en milieu plus ou moins
engorgé.

Ainsi,en relation avec les caracferlst’queb du climat, les migrations sont
réduites dans les sols des régions %tropicales seches 3 trés forte aridité.

Le jeu des différents processus pédogénétiques que nous venons d'évoquer
interférent réciproquement pour donner des caracterlsthue< (morphologiques et
analytiques) bien particuliéres aux sols.
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II. CARACTERISTIQUES MORPHOLOGIQUES ET ANALYTIQUES
(Adoptant la classification de R. Maignien)

Le groupe des scls bruns subarides tropicaux est divisé en deux sous-groupes
1 ‘\ - o '/ . . » . ” . -~ .
d'apres le degré d'évolution de la matiére organique répartie &.travers les profils,
sur la base de la plus ou moins grande rapidité de minéralisation de celle-ci.

Sent distingués

- des scls bruns proprement dits;

- des sols brun-rouge, dont les horizons humifiés, moins épais, & matifre
organique plus rapidement minéralisée, laissent apparaitre en profoundeur
une coloration due & 1' individualisation des sesquioxydes de fer.

Les caractéristiques générales de ces sols sont les suivantes :
A, - Sols bruns "sensu stricto"

- Différenciation du profil de type AC, sur une faible &paisseur (meins
de 10C cm). : o -

-~ Coloration foncée des horizons dans les teintes brunes de notations
lunsell mcyennes: 10 YR 5/3; 4/3 humide. La gamme 7,5 YR est quelquefois
utilisée, la gamme 5 YR ne 1l'a jamais &té. . La différence de coloraticn
entre les &tats sec et humide est faible, ne dépassant pas une unité
en valeur et en intensité, .Cette coloraticn se maintient jusqu'au
matériau originel.

- Horizen de surface généralement bien structuré, & tendance feuilletée. dans
les premiers centimdtres, de type grumeleux & polyddrique en profondeur, &
degré de développement généralement faible i moyen.

- Préserce fréquente,+ris non constante, de carbonate de calcium en quantité
variable, scus fcrme de pseudcmycélium, de concréticns ou de mpdules,
souvent & partir de 30 cm. )

- Teneur en matidre crganique totale faible (inférieure 3 1%) mais bonne
répartitior & travers les horizons - Rapport C/N 10 .

- Individualisation 4u fer impcrtante (70-75% de fer libre par rapport au fer
tctal), sa couleur est mascuBe par la matidre crganique.

~ Lessivage des bases faitle.

- Milieu généralement hien t-.pinné,

- Acifité pH neutre & tasigue.
Cn observe les variaticns suivantes lifes & la texture du matériau originel :-

- Sur matériaux argileux, les prccessus de carbonatation sont .de plus en plus
fréquents et plus développés; ils s'affirment en bas de pente ce qui semble
indiouer une certaine migration latérale, Par contre, 1'individualisation
de COBCp est rarement cbservée en matériaux sableux.

La structure est galement plus développéé lorsque le matérigu et plus
argileux, elle devient de type cutique et s'8largit (scl brun "tirsifie), . Une

diminution du érainage liée & une texture plus argileuse déermine alors fréquemment
le passage graduel 3 un vertisocl.
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- En matériau sableux, par contre, une diminution du drainage provoque . le-
passage des sols bruns subarides & des sols hydromorphes & taches,
.caractérisés .. par des horizons humiféres plus gris, .a C/N.plus élevé:

et pH plus acide. Les horizons profonds des sols.-hydromorphes présentent
egalement un plus fort durc1ssement par de551ccatlon.

‘B. Les sols brun—rouge. ’

- Epaisseur plus grande des profils (parfois 200 cm) .
- Présence de deux horizons.distincts. :
Un horizon de surfacehumif®re d'au moins 50 cm.d'épaisseur, de couleur
gris-brun & brun. Les colorations sont fréquemment de type 5/L; 4,4 humide, mais
étales dans.plusieurs gammes entre 2,5 YR et 10 YR. ’

Un horizon rcuge pouvant atteindre plus de lOO cm dont la teinte rousse
caractéristique - approchant souvent la notation Munsell 2,5 YR 4/6 ou 4/8 -
provient non pas -d'une ‘accumulation .du -fer mais de-la dlsparltlon de la matieére orgenique
en profondeur.

- Structure des horlzors superf1c1els legerement feuilletees, puls souvent
mal développée (non fragmentaire) et -instable. .

-‘Importante 1nd1v1duallsat10n du‘ferl(SO a 857'de fef'iibre/fer»total)

- Teneur: en matlere organlque totale encore plus falble que’ celle des scls
bruns (¢0.5%). Rapport C/N < 10.

- Début de lessivage des bases.
- Milieu souvent mal tamponné,

- Aeci@ité pH neutre & faiblement acide.

_ Les sols brun-rouge se développent plus particulifrement sur des ratériaux
sableux et les variaticns cbservées sont liées soit 3 une limitation du drainage avec
passage aux sols bruns ou sux sols hydromorphes, scit & une diminution générale des
conditions d'aridité avec passage aux sols ferrugineux tropicaux. -Dans ¢e dernier cas,
la caractérisation des prcplls se fonde sur l'utilisation des crlteres morphclogiques
suivants, appartenant aux sols ferrugineux troplcaux

C. Sols ferrugineux tropicaux peu lessivés

- Horizon humif&re rcins épais, de 25 & 30 cm, de coloration plus grise:
les seules garmes utilisées ‘usq'id présent en notation Munsell sont
7,5 YR = 10 YR et 2,5 Y; lez valeurs sont plus &levées, comprises entre
L et 7 et les différences :ntre &tat sec et humide attelgnent fréquemment
3 unités en valeur et 2 en intensité.

- Herizon scus-jacent peu colcré marguant un début de léésivage en fer
- Horizon profond de coloraticn jaune a rouge representant une forte

individualisation et méme une accumulaticn de fer,

Vers le sud, les scls subarides passent progressivement aux sols ferrugineux
tropicaux non lessivés, dont ils se distinguent difficilement. . Les critéres de
discrimination employés s'appuient sur les données de la pédogendse;
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Horizon - humifére :

Sols subarides : épaisseur & m01ns 50 cm, couleur brune, matlere organlque bien
éveluée, assez bien structurés. o

Scls ferrugineux tropicaux non lessivés : épaisseur moins de 30 cm couleur gris -
noir; matidre organique plus minéralisée, structure instable. .

Horizon sous—jacent :

Sols subarides : couleur rousse caractéristique : Jamais durci, parfois
accumulaticns calcaires en profondeur.’ ’

Sols ferrugineux non lessivés :.couleur ocre-rouge, souvent légérement -durcis par-
dessicecation jamais d'accumulation calcaire .

.IIT.  CLASSIFICATION ET PROBLEME DE CORRELA&ION

Dans le cadre de la derniére Classification des sols utilisée par les Pédologues -
frangais et qui a été mi= au point de 1964 & 1967 par la Commissiorn de pédologie et
i; cartogravhie des scls & partir du cadre de la classification deJa élaborée par
. AURIRT et Ph, DUCHAUFOUR , les Sols Bruns Subarides Tropicaux appartiennent a la
classe des Sols Isobumiques définis par une teneur progressivement décroissante de la
matiére organique. trés évoluée sur plus de 30 cm Jun profil. ‘de type 1¢. (horizon
qumif2re repcsant sur la roche-mére) ou A(B)C (horlzon humifére séparé de la '’
rocche-mére par un horizon B structural).

Au niveau de la sous-classe faisant intervenir les effets du pédo-climat du sol :
teneur plus cu moins &levée en matiére organlque, saturation plus ou moins. élevée du
complexe abso“bant,;lberatlon plus forte des sesquioxydes de ferj ils ont &té classés
dans les Sols Isohumiques.

complexe saturé (principalement en Ca)

'
ws

1
s

g2doclimat 4 température &levée en péricde pluvieuse,

1
jurg

teneur er matidre crganique est trds fortement humifiée et & humus tres
concentré.

b

- » 2ltération minérale assez poussée (teneur en "fer libre" relativement 8levée),
4'ol résulte une cculeur souvent plus rouge du sol.

Un seul groupe a été retenu pour cetteé, sous-classe qui se divise en 5 sous-groupes.
-~ Brun ‘sut~aride modal
- Brun rcuge sub-aride

- Brun sut-aride é_pseudogley

- Brun sub-aride vertique

Brun sub-aride faiblement salé ou alcalisé.

R. MATGRIEN gqui en avait proposé la premiére classification.les subdivise de la fagon
suivante : ’ ' )
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50US~CLASSE DES SOLS STEPPIQUES

Croupe des Sols bruns subarides tropicaux
a) Sous~groupe des Sols bruns proprement dits

- Sols bruns typiques

- Sols bruns tirsifiés

- Scls brurs & marbrures

- Sols brunsi taches en profondeur

- Sols bruns & noduies calcaires
b) Scus~groupe des Sols brun-rouge

- Sols brun-rouge typiques

- Scls brun-rouge & concrétions

~

-~ Sols brun-rouge & taches et trainées en profondeur
~ Sels trun-rouge & nodules calcairesen profondeur
lus détaillée, cette classification ne permet cependant pas d'englober
tcus les sols pouvant appartenir & ce groupe. Elle rend davantage compte de la

particulerité sénégalaise ol les phénoménes d'alcalinisation sont rares, mais
par contre plus fréquents 3 1'intérieur du continent (Niger, Tchad, etc.)e

. Dans la Carte des Sols de 1'Afrique au 1/5 00C 000 . de S. D'HOORE, les
Sols subarides tropicaux tels aue nous les avons définis appartiennent aux unités
G. Sols pruns et chi3tains des régions arides et Sub-arides divisés en :

- Sels bruns des régionsarides et subarides tropicales.
-~ Sols bruns et chatains des régions arides et subarides méditerranéenncs
Enfin dans la classification mondiale des sols FAO/UNESCO, les sols

isohumiques se retrouvent dans 1'unité des X%rosols & corréler avec les Mollic
Aridiscls de la classification américaine.

Four ce qui concerne les Sols ferrugineux tropicaux peu ou non lessivés, ils
sont rangés dans les différentes classificaticns considérées :

- dans la classe des Sols & S-sguioxydes de fer (ou de manganése) de la
classificatiorn francgaise '
Sous-classe des Sols Ferrugineux (tropicaux)

Et groupe des Sols Ferrugineux tropicaux peu lessivés

- dans la carte des Scls d'Afrique au 1/5 00C 000 les Sols Ferrugineux
Tropicaux peu Lessivés n'ont pas &té différenciés de fagon précise, mais plutdt
assimiléc aux Sols Ferrugineux sur matérisux sableux.

Dans ia Classificaticn mondiale on ne trouve pas d'unité Equivalente
satisfaisante .
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Les analogies mentionnées au niveau pédologique (prbcessus.'eiolution et
caracterlsthues) & travers toute 1'Afrique de 1! Duest E propos .des sols continuent
de jouer quant & leur utilisation.

Elles peuvent 8&tre trés utiles pour employer iei et 13 certalnes méthodes
de mise en valeur utilisées ailleurs avec succés.,

L'intérét principal des sols que nous venons d'étudier est qu'ils sont meubles
et faciles & travailler, ils sont aussi géndéralement profdnds et bien drainés. Ces
facteurs de fertilité font que malgré. les conditions d'aridité, ils sont trés largement
utilisés et portent des cultures tr&s varies dans les régions relativement humides
(Sols Ferrugineux Tropicaux) et dans les zones ol les conditions hydriques du sol
ne constituent pas un facteur limitant trop important (Sols bruns en zone subaride).
Dans les zones plus sertentrionales & aridité excessive les sols sont presque
exclusivement réservés au paturage de saison des pluies.

L'amélioration de tous ces sols de régions arides peut &tre obtenue suivant
les cas par des jachéres protectrices et améliorantes des soins culturaux, une fumure
organique et minérale, le développement .de la culture ‘attelée,

Dans tous les cas ils doivent faire- l'obJet de protectlon efflcace ¢contre

1'érosion (hydrique ou, eollenne)

Comme ncus en avons, falt
cette méme conviction que nous
l'eau dans les zones suvuarides
d'entre elles ne l'ont - elles

’

- AUBERT (G) et MAIGNIEY (R)

- AUBERT (G) et NEWSKY (B)

allusion tout au début de notre exposé, et c'est par
voulons terminer, la maftrise et le contrSle absolu de
feront d'elles iles  greniers du monde. Pour la plupart

‘pas été pour les civilisations aujourd'hui disparies?
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SOIL SURVEY AND LAND CLASSIFICATION IN NIGERIA
AND ITS CORRELATION PROBLEMS.

by(

' B. T. Datiri
Federal Department of Agrlculture
ngerla )

I. “INTRODUCTION -

Land Classification Survey Procedures have remained sensitive to advances in
technclogy. This is why different- soil surveyors have different approaches to land
classification survey which are geared to the. type of soil survey that has proven
well where the system was first devised. As a result, Nigeria teoday has many systems
of soil survey. Needless to say, Nigeria, like any cther country, has great
interest in the development and use of soil survey for the purpose of formulating
Agricultural- Develcpment Projects throughout the Federation, and particularly in the’
current L Year Development Plan.and thé subsequent ones. For this reason, a new
‘Division in the Federal Department of Agriculture called Land and Water Resources
Division.has been created.  One of the functions of this Division is to co-ordinate
the States! develonment act1V1t1ec in the field of land capability surveys.

Nigeria is therefo keenly interested in-fhe prbgress of soil survey and in
the development and improvement of methods and technlques which this seminar and
subsequent ones nmay succeed in evolv1ng

Irn any attempt to present the. protlems of soil correlation in Nigeria, a look
at the soil survey and/or land classifications used or currently being used in Nigeria
is necessary. : .

Lancd classification in Nigeria has been carried by principally two organizations:-

a) ‘Nigerian Insti tutions concerned WWth 5011 .surveys and consequently land
‘ cla551f;caulon, and i

b) Outside Agencies giving assistance or contracted to carry out specific
surveys for the purpcse of advising the Federal Government on places .
that could be profitably Zeveloped. -

2. THE NIGERIAN INSTITUTIONS

The Institutions which deal with soil survey. and land classification in
Nigeria are :-

o

) Institute of Agricultural Research, Samaru (to be known as Samaru)
3

=8

Agrlcultura1 Research %*atlons Moor Plantatlon, Ibadan. (to be known as
Moor Plantation), and

c) Agricultural Research,ijudike (tc be kn0wn as Umudike)
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These three institutions are now attached to Ahmadu Bellow University, Ife
University, and Federal Agricultural Research respectively. They used to be
responsbile for Soil Surveys and Land Classifications in the former Northern,
Western (Mid-Western inclusive) and Fastern Regions of Nigeria respectively. With
the creation of States, Samaru Station became responsible for the Six Northern States
(Benue-Plateau, Kanc, Kwara, North Central, Nerth-Eastern and North-Western States),
Moor Plantation became responsible for theWest and Lagos States and Umudike Station
has records covering the three Fastern States (East-Central, South Eastern, and
River States). Scil Survey of Mid-Vestern State which used to be a2 part of the
former Westerr Regicn, is teing covered by the Soil Section of the Ministry of
Agriculture and Natural Rescurces in the State; of course patterned after the system
used at Mocr Plantaticn. o '

(a) = Samaru Method:

The descripticn of Soils in the 6 Horthern States by Samaru is done in terms
of the T'Hoore Legend. Initially, the method of survey and termihology used was based
on either U.g. Scil Survey Manual or G.R. Clarke, Study of the Scil in the field.
Today, a modified method based on the twe has evolved.

Samaru foil Survey is meinliy at the reconnaissance level with the detailed
survey limited to Governmen* experimental farms. For the reconnaissance seoil
survey, traverses are kept to existing roads and paths wherever possitle and
trace cutting is resorted to ornly in exceptional circumstances. On a half degree
sheet c¢f approximetely 1,20C sgquare miles area, the total length of traverses surveyed
is tetweer 1CC and 13C miles (1L). At the same time, note is taken of the geological
becurdaries and geomopholeogical pattern of the area being surveyed. As series are
mei samrle pits at & derth of & feet are dug in each series. In addition the
vegetaticn encountered is alsc recorded. The series encountered then are demarcated
cn the basis of :-

i) Texture of the 2 horizon
ii) Presence or ghsence of iron concretions
~iii) Difference in scil colour
iv) Depth of soil.
) Mocr Flantaticn Methcd:

The classificaticn of secils ty Mocor Plantation is alsc at the Reconnaissance
level. It is patterned afifer Moss and Vine's systems of classificaticn. UL factors
are used to classify thescils into eories. These four factors are -

i) Drzirage

ii) Parent material
iii) Yajer differences in the sub-scil layers and

1
<
~

Mincr differences in the sub-scil layers themselves or in their
relaticn to the layers above.
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In the field if aerial photos are available, grid survey with traverses at
4 miles are used with inspection holes made every 10 chains. Observations of crops
grown are mede along the traverse- lines so that an idea of what crops are being grown
in what series is obtained. On this basis, it has been p0551ble to demarcate soil
series that are suitable for cocoa grow1ng in the West; a crop of major economlc
importance. It has also been possible to place: other crops in series that are most
suitable to them u51ng the same approach.

(c) Umudike Method:

. Like the other soil surveys, the soil survey being done by Urudike is also at
the reconnaissance level. Method of survey is Duth oriented ‘but in general it is-
a combination of Moor Plantation and Samaru system with some modifications.: The-soil
survey method currently in use is that devised by Jungerius. The classification
however is adapted from d'Hoove's soils map of Africa (1960). TField observation
with serial photos where possible are made at 1 mile intervals along major roads.
The series are then classified on the basis of :- .

i) Parent material
ii) Drainage
) Celour
iv) Climate (rainfall),

3. OUISIDE AGENCIES

It has been stated earlier that many agencies have had" contracts 1n, or
assisted ngerla to carry out some form of Soil Surveys. It has also been p01nted
out that these surveys may be for specific areas or general land surveys for the
rurpose of pointing out specific areas for develcpment and thereby providing,
guidance fcr more detailed investigation later. Some of these outside agencies are:-

a) Overseas Develcpment Adminstration (formerly known as Land Resources
Division in U.K.)

b) Nedeco (Dutch)

c) U.S.A.I.D.

"a) Bureau of Reclamation of the United States Department of Interior
e) F.A.O. '

Each of these agencies on arrival s-arts with a review of the past work done if any
and later devises its own system patterned wholly cr partially after its home
system. As a result of this procedure there are many systems of land classifica-
ticn which at first sight might lock similar, but on looking at. each closely it
would be observed that there are significant differencés particularly in the
method for gathering data.
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L, PROBLEMS IN SOIL CORRELATION FOR PLANTING AND:EXECUTING
AGRICULTURAL DEVELOPMENT PROGRAMMES

An sttempt was made to start soil correlation in Nigeria in the early '60s by
Nigerian institutions concerned with Soil Survey. Meeting between Moor Plantation
and Umudike were made. Similar meetings were being arranged to get all interested
institutions involved but this met with failure as a result of the Civil War.

Since then, nothing has been done.in this. direction though the need for soil
correlation is well known by all interested in the field. ‘

However, problems that seem pertinent to soil correlation in Nigeria,
particularly in using the data for planning and executing agricultural development
programme, could be briefly stated as follows :- . o

a) Standards, terminology, methodology and interpretation of data
differs and as a result it becomes difficult to equate one series
with the other. Moss, a Soil Scientist, and a formulator of one
of the Soil Survey Systems in use in Nigeria has "tried unsuccessfully
to modify the classification evolved during the Otta Survey to
" incorporate that of Vine, and also to apply Vine's classification
as it stands to the Otta Soils" (1). From this it follows that a
reclassification is required in most cases when one system of classi-
fication is to be fitted to the other; a technique which is both time
_consuming and costly.
b) Some of the series described are based on scanty information whereas
others are based on studies of many soil samples from an extensive area.
From this it could be seen that the danger of such a classification:
is obvious because the definition may not be applicable elsewhere even
though the soils could be so closely related as to be of the same series.

c) Some surveys are for specific crops whereas others are for general
purposes.

5. ‘CONCLUSION

An important objective of & soil survey is the interpretation of the
.completed maps. Soil Survey interpretations furnish the map user with -information
about each kind of soil. They explain the behaviour of the soils and point out
alternative uses. The interpretations are predictions and their reliability is only
as good as the data used in their preparation. If the data is abundant and accurate
the interpretations will have more lasting value than if the predictions are based
on opinions or scanty evidence. ' '

The survey methods used in Nigeria so far as has been pointed out are at the
reconnaissance. level and lack uniformity. For correlation work to start in Nigeria
soil survey systems, a start should first be made to unify the method of data
collection, interpretation and reporting so that series named by one survey party
are understood by another without having to go through a re-classification exercise.

May be this seminar may consider it necessary first to request each country
to unify its soil survey methods and clagsifications if this has not been done,
before thinking in terms of Zonal Soil Correlation like the one this first
pub-committee meeting intends to do. ’ '
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OPPORTUNITIES OFFERED.BY FAOQ/UNESCC S0il MAP QOF THE WORLD FOR
REGIONAL CCOPERATION IN EVALUATING SOIL RESOQURCES IN WEST AFRICA

BY

F. Mouttapa
Regicnal Scil Rescurces Officer
FAQ Regional Office for Africa, Accra (Ghana)

The FAQ/UNESCC World Scil Zem Project is a comrendab'e example of
international collaboration and cceperation. Its major achievement was to evolve
anc arrive at an internaticnally accepted scil nomencliature and definiticn.

The presentation of the Soil Map of West and Fast Africa at the FAO Soil .
Evaluation Seminar, Kumasi (1270} and at the Soil Fertility Meeting spcnsored-
by the East African Community, Mcrcgoro, Tanzania (1972) 1ed to the adoption by
the above conferences cf t the internaticnal soil legend as a system of reference tc
unite the cartograrhy of scils in the respective regicns and to correlate soils
classified in existing naticnal systemrs with the units of this legend. These are
enccuraging trends for furthering international collaboration in mattersof soil
evaluation in the region. The aim of this paper is to rapidly summarise the concept
of the Soil Map of the World and focus attention on the possibility of utilizing the
internaticral legend as a base for initiating soil. correlation at national and
regicnal level; such correlation should aim at a tetter understanding and evaluation.
of major scil units in the Region.

The FAO/UNESCO Soil Map of the World

The legend of the Scil Map is based on a monccategorical classificaticn of soil
units based on morphological definitions of the profile; efforts have been made to
have them correspord to mejor soil genetic groups

So0il definitions have beer made as concise as possible by using, on the one
hand American diagnestic horizons and, on the cother hand, a—system cf designating
horizons ty letters O, A, E, B, C, etc. This system is akout tc become
international since it is proposed " Commission .V of the International Society of
Scil Science. Thre French, Belgier :5d other soil classification systems have
contributed tc the sub-divisions znd the nomenclature which were adgeted. For soils
which gave use to no ambiguity the old Russian, American,- European names have been
retained, for the rest a new nomenclature has been created with the use of Greek
and Latin rcots.. Therefore we do not speak of classification, since the units
are not in any varticular order. The aim was to define soll . titles and types
occupying z sufficient area to be presented on a map with a2 scale of 1:5,000, 000,
having ir additicn ean ecolegical significance, and approximating to or 1dent1fy1np
with soil types already described in other classification.

At present the FAO/UNESCO Soil Map legend contains 10% soil units under which
most of the main World Soil formations can be grouped. With the publication of the
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Soil Maps of the World covering South America, Canada, United States and now Africa,
the definitions of the internatimnal soil legend had been fixed and would not allow
for medification at this stage. Nevertheless, there are scopes to .enlarge this
legend for larger scaie maps by introducing new sub-divisions Within. each major soil
units, in order to accommodate greater amourit of details as necessitated by the scale
of the map to be produced. An example is set by the compilation of the Soil Map of
Furcope at the scale of 1:1,000,000 by utilizing the FAQO/UNESCO Soil legend. The
compilation of this map by a parel of European soil scientists, necessitated the
introduction of sub-units which were progressively evolved and defined through
working sessions and field ccrrelations since 1959. Thus, for example, a calcaric
sub-unit has been propcsed within the.scil unit. of pellic and chromic vertisol;
whereas in crder tc cover orthic luvisols which are strongly acid in the surface
without showing a degrated B korlgon the introduction of dystro-orthic luvisol
sub-unit was proposed.

Therefore, depending upon the scale of the map to be produced, the actual
international soil legend provides scope for introduction of new sub-units or even
sub~sub-units i necessary, and phases for classifying- 50115, prov1ded that they are
internationally agreed uporn and adequately defineéd.

The Scil Map of Africa

The World Soil Maps of Africa and the ndtice have been finalized, and are under
rublication. The Africarn continent will be covered by three sheets. The mapping
urit is actually a soil association designated by the symbol of the dominant soil
accompanied by & number; this latter symbolises the soils asscciated w1th the dominant
soils as well as the soil inclusions which are described -in the legend By definition,
the dominant soil covers an area larger than each of the other a55001ated soils
taken individually; associated soils occupy an ares exceedlng 20 percent of that of
the association and the inclusion occupies an ‘area of less than 20 percent; the
association takes the coldur of the dominant soil. By convention, the texture is that
of the dominant soil; texture is represented by a figure (1, coarse texture;y 2,
medium; 3, fine). Slope and phase are those of the association; slope is denoted by
a letter (a, from O to & percent; b, from 8 to 30 percent; c, 30 percent and above).
Fhase is represented by an overprint, it indicates often an important characteristic
cf the principal scil, such for example the presence of a hardened horizon in the
profile; thus, the petroferric phase means the presence of a hard pan at less than,‘
1.25m. deep, the petric phase denctes the presence of concretions or quartz debris in
large quantities in the top first metre of the profile, etc.; but the salinity phase,
fer example, indicates that certain soils of the association (noct necessarily the
dorinant ones) are affected by salinity. ‘ ' : o

Aspect of Soil Evaluation in the Regic.

The Abidjen Conference (1968), the-Soil Evaluation Seminar for West Africa
(31670) and the seminar on Research on Troplca; Soils (1972) indicate that considerable a
amount of survey and research work  has 'been done on soils of Africa; however thére
is still much to know on technology of soils and their response to specific sets of
management, partlcularly when fallow pericd practised under traditional system’ of
agriculture is' reduced, and lands are brought under continuous cultlvatlun

A very large numbter of agrlcultural experlments on crop managerment and -
fertilizer use are carried out throughout the region by numerous agricultural research
station or pilot projects.  However, as it was brought out at the above conferences,
most of these experiments have not either taken into account all the soil c¢haracteris-
tics and cther envircnmental parameters or not described and classified adequately the



153

soil, in any standard procedure. Therefore due to lack of uniformity and
standardization in soil survey procedure, classificaticn and interpretations, and
also due to the absence of coordination between soils studies and soil management
trials only very few correlation do exist at present between well defined soil unit
and their behaviour under specific sets of managements. However, one can mention
commendatle work on this aspect carried out in Upper Volta, Senegal, Ghana on crop
s0il and fertilizer use and in Ivory Coast on soil erosion.

Possibilities cffered by the World Soil Map for an inter-regicnal collaboration
for initiating works on scil ccrrelation aiming at a bettier evaluation of major
soil units in the“Region

The soil map of West Africa depicts the distribution and extent of major soil
units in the Region. The legend and the notice describe in details at soil serieg
level all the major soil units (dominant soil, associated soils, soil inclusions)
occuring within the West African Sut-Region by using an internationally agreed
terminology.

The present pace set for increased food and agricultural production in the
region necessitatesa better know-how on tropical soil technology which at present is
not yet clearly defined. Better knowledge on soil evaluation can be achieved in the
shortest time and with limited finance through an inter-regicnally ccordinated
research programme by carrying out experiment on soil management laid in carefully
selected sites representing the main soils formation at serieslevel within a well
defined ecclogical zone. Experiments on such bench mark sites should be directed
to determine scoil potential under improved management and alsc to cobtain a clear
picture cn preduction limiting factors, and on the ways and means to overccme ..
such limitaticns. The bench mark sites can te selected on a regional basis so as to
represent most of the major scil and environment units of Wesi Africa with the help
of the VWorid Scil lMap and the international legend.

The following steps for achieving this aim are tentatively proposed :

1. Inventory cof all agricultural experimental centres in the West African
stb-region. Correlating soil series described in the national systems
at those centres, intc the international scil legend.

2. Critical review of research and experimert works carried out on soil
management at the above exrverimental sites in view to assess the work
carried out so far in matter of soil eveluation in the region.

3. Selection by a panel of i-ter-regional soil scientists, of bench mark
sites, within the exist.s experimental centres for fully-fledged
research and experimental work on all aspects of soil management
including soil ccrservation measures but utilizing as much as possible the
existing data on this aspect.

L.”- Selection of new bench mark sites representing the remaining major
s0il units in the region which are not covered by the above sites at
the existing experimertal centres.

This work which at first instance requires mainly adequate soil correlaticn
can be initiated by a panel of inter-regional soil scientists under the auspices of
the Soil Corzelaticn Committee for West’ Africa. Such soil correlaticn work can lay
the foundation for a regional project on soil management and ccnservation on major

bench mark sites.
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