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REVIEW OF WORK ON NIGERIAN SOILS
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Interpretafion of "soil fartility". Crop and animal husbandry in modern
patterns of soil management; pastures and fodders; use of grain, oil-cake,
etcs, for livestocks Nigerian geographical background.

0il-palm research. Soil types and soil conditions, especially nutrient
supply, affecting oil-palms and rubber; Exchangeable cations in oil-palm
soils; need to include aluminium in formula relating K fertilizer response
to exchangeable K of soil (Tinker, 4964); nutrient composition of topsoil
as much a result of the composition of the palm as vice versa. Studies on
clearing (burning or non-burning), establishment, and maintenance.
Problems of rehabilitation of old oil-palm areas and of planting palms to
utilise exhausted land. Possibilities of further studies on Unilever,

Dunlop, Development Corporation, and Parm Settlement plantations.

Soil moisture. Soil catenas in the cocca belt : texture of sedentary

and transported soils, and effects of parent-rock differences; type of

clay; amount of organic matter; relationship of semi-natural vegetation and

of cocoa to soil differences. Rooting depth'possibly more important than
available-water capacity in vegetation pattern. Wilting point and field
capacity in relation to clay content., Is percentage of clay mainly
significant through its effect on organic-matter content, organic P, and
exchangeable K? Moisture relationships of silty to fine-sandy loams of

Zaria region and improvement of cotton yields, and lesser influence on

other crops.(D.A. Lawes). Potential evapotranspiration in Nigeria; collaborat-

ion with Meteorological Service.

Amount of light. Figures for NIFOR (Benin). Significance as limitation
to sugar-cane in southern Nigeria (compared with soil factors, as
investigated by R.F. Innes in Western Nigerdia in 1967). Questions of
light intensity for other carbohydrate sources -~ cassava, eto.
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Physiee-chemical combinations of iron, organie matter, and clay,.and
piorobial and drying-and-wetting influences, especially in the Guinea
savanna regiono, Inadequacy of recorded information on nature and
ocourrence of conocretions and hard layers in Middle Belt and northern
Nigeria; need of special field work; doubt about *pedological leprosy"
and hardening of dough-like layers through clearing of forest. Do some
soils deteriorate by loss of clay and precipitation of iron when savanna
invades forest? Significance of this in relation to quantity of humus
which soils will retain; also in relation to precipitation of P in
concretions., (Figures given by Bates for P in concretions in a profile
near Ibadan are relevant).

Nitrogen in Middle-Belt soils. Agronomic studies ~ rotations, green-
manures, animal manure, fertilizers - including work of Nye and others in
Ghanae Possibility of improvement by reducing fine and adding legume.
Problem of very high C/N ratio; indications of a preliminary study of
"nltrogen turnover"”, using 15N that lack of energy material for
heterotﬂ?phlc organisms may be a factor (0du and Vine, 1968).
Mineralisation, rather than nitrification; slow in these soils; incorrect
reports of absence of 7Ftr1te—ox1d1zers, doubts about root exudates toxic
to these,

‘Fertilizers and lime. Short-term responses of crops to fertilizers

thoroughly studied in some parts of Nigeria, especially by Greenwood,
Goldsworthy, and others in the North. Some unpublished work from Western
and Mid-Western Nigeria. Questions of residual effects and possibilities
of long-term improvements in soils, especially with pastures or

rotational use of grass-legume mixtures, as with "sub and super" in

- Australia. Chang, and Jackson's fractionation of P (Enweszor, M.Sce.

Thesis, Ibadan; Forde, soils from oil~-palm plots); possibly of use in
comparing soils of different areas. Need of work on organic P, rate of
mineralisation, and "labile pool" of P in Nigerian soils. Nye's
indications (1954) of adequate P supply when 50 pepeme organic P present,
in southern Ghans. Promising results of liming experiments of 1930's and
1940%s; effects on microorganisms and nitrate formation in Umuahia soil,

-
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Increased growth of yams, even though showing a micronutrient deficiency
sympton, when soil limed to pH 8. Effect of acidity on cocoa roots at
Unuahia (Greenwood). Scope for study of fate of fertilizers added to
the soil, and whether sites showing exceptionally great deficiencies
(e.g., phosphorus at Effurun experimental farm, Delta Province) have .

soils of particular origin.

Cocoa. HMaintenance of fertility and replanting problemse. Processes in
cocoa soils; need of further studies of "ecological plots". Nitrate

and moisture studies reported by J.M.L. Kowal (1959). Non-burning for
cocoa (or coffee) : Zn and Fe deficiencies. Large areas of suitable

soil still available, under old woody fallow, likely to give better
results than immediate replanting en 0ld cocoa land (Smyth and Montgomery
ppe 189-191).

Need of detailed appraisals of Land-Use Capability; suitability of

standard U.S.A. scheme. Uncertainty about present amount of erosion in
Nigeria, and about increased dangers under ploughing. False alarms

about erosion at lMokwa in early 1950's. Information needed to guidé siting
of arable farmland on gentler slopes and fodder, firewood, and grazing
areas on steeper land. Work at Moor Plantation on maintenance of
fertility under continuous cultivation and its applicability to moderate
slopes. Possible role of satisfactory K level in persistence of grazed
grass-legume mixtures. Merits and limitations of FAO/ORSTOM maps in
"Agricultural Development in Nigeria 1965-1980". Nitrogen fixation studies.
Cowpeas, soyabeans, and other "grain legumes"; problems of insect pests

and nematodes.

Swamp rice. Recent spread in inland areas, especially Abakaliki,
Siting of Sub-Stations (at Birnin Kebbi in NW and Yenagoa in Niger
Delta, according to FAO Report on Agricultural Development in Nigeria
1965-1980, pe 181 - probably both satisfactory sites). "Fertile Nun—
Sengana triangle" in eastern part of the delta (pe 156 of "Eastern
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Nigeria", B. Floyd, 1969). Poor prospects of any utilisation of mangrove
swamps, except near Calabar; relationship to greater tidal range than
occurs along most of West African coast (pe 335 of "West Africa", Morgan
and Pugh, 1968). Unsatisfactory conditions and results reported from

mangrove areas near Warri.

Clays of Sokoto and Bornu; investigetions and plans; probably much
information from neighbouring countries applicable., Vertisols and

Eutrophic Brown Soils of Gombe, Biu, and Benue Valleye.

Soil clessification and mappinge. Continued difficulties in attempts to
differentiate usefully between Ferrisols, Feriruginous Soils, and
Ferrallitic Soils in Nigeria. Question whether composition of clay

and its cation-exchange capacity should be criterion (Botelho da Costa
and Azevedo). Questions whether common types of scils assumed to be
"kaolinitic" have substantial fixed-charge cation-exchange capaoity;
whether aluminium toxicity is possible at low levels of base-saturation,
possibly affecting microorganisms. Problems of correlation between West
African countries : e.go, s0ils in south-west Nigeria and in the Terre
de Barre of Dahomey, Quantitative study of relationships between soils
and land use; Smyth and Montgomery's "distribution ratio" in "Soils and
Land Use in Central Westernm Nigeria", and Hoss's "biogeographical regions"
in reporting on the Sedimentary area (Inst. of British Geographers 1963,

pages 157, 162-164.)
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WORK ON NIGERIAN SOILS I.

Terms of reference — To review published reports and such unpublished reports

as are available on soil survey, soil fertility, and soil nanagerment systems in
Nigeria.

To indicate (on the basis of ny experience and of the literature reviewed)
major lines of investigation on soil fertility which have been neglected or
which need increased emphasis so that modern patterns of soil management,
which will emhance production and maintain soil resources, can be recoumended

with confidencee.

"Soil fertility" - I am interpreting this in the broad sense, as for example

in D.A. Lawes' paper "The influence of rainfall conservation on the fertility
of the loess plain soils of Northern Nigeria", Journ. Geographical Assoce.
Nigeria, 1962, 5, 33-36 :
| "A fertile soil is one which provides a good medium
for plant growth, having the requisite structure,
noisture-holding capacity, and store of nutrients to
encourage plant growth and root development".

Low levels of toxic factors such as salinity should also be spacified.

Geographical background and agricultural development.

L/IF.A.O,L¥Rome° 1966+ Agriculiural Development in MNigeria 1965~1980. 512 pp.

*Ovenuga, V.le 1967. Agriculture in Higeria : An Introduction. Pub. F.A.0.,

Harrison Church, ¥W.R. 1968. West Africa : A study of the environment and

nan's use of it. 6th Edition. Longmans.
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Morgan, W.B. and Pugh, J.C. 1969, West Africa. Methuen, London. 788 pp.

¢ Floyd, B, 1969, Eastern Nigeria : A geographical review., Ilacmillan,

London. 359 ppo

¥%% Udo, R.Kes 1970. Geographical Regions of Nigeria. Heinemann, London. 212 pp.

*Professor, Head of Department of Animal Science, University of Ibadan.
#¥Formerly Acting Head of Department of Geography, University of
Nigeria, Ngukka.

*¥*%Senior Lecturer in Geography, University of Ibadan.

R.K. Udo gives a very good straightforward account of Nigeria, and
deals clearly and, on the whole, I think, accurately with agricultural
activities and land use in the twenty regions into which he divides the

country. Pages 1-9, "Introduction to Nigeria", can be particularly referred

to at this pointi-

Fige 1 - Relief and drainagee. The SW Cameroons, previously attached

to Nigeria, joined up with former French Trusteeship territory in 1961.
This leaves only two arcas of highlands:-
Jos Plateau 8000 kn® (3200 sq. miles), at approx. 1200-1400 metres.

Hazbilla Plateau 4000 km® (1600 sq. miles), at approxe. 1200-1800 metrese

Fige, 2 - ifean annual reinfall (inches),

Tsble 1 - Climatic data. Seasonal distribution of rainfall and %

relative humidity are of chief interests
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Fige 3 =~ Vegetation Zones - A generally-accepted division between

Suden, Northern Guinea, Southern Guinea, and Derived Savanna Zones is shown.

"Derived Savanna" means that which occurs in a "Forest-Savanna Mosaic",
where areas of closed forest survive on normal upland soils (not only along
streans and in depressions, as further north).

In the Rain Forest Zone (or "Moist Lowland Forest" Zone) forest has
actually been quite largely replaced by food-farming and by rubber around
Benin and by cocoa and cola in the West. The vegetation is so modified,
further east, that it is sometimes shovm as "0il Palm Bush"; parfs have
dense o0il-palm groves.

There is still dense forest north of Calabar,

Pigs. 5 and 6. - Population - The broader pattern of population is

nore clearly shown by the map of density by Provinces, from the FAO report
(1966), page 9.
Also, Udo has a Postacript (pp. 208-210) giving data for the 12 new

States established in HMay-June 1967, which work out as follows:-




(%)

. Area Average population dgnsit
State (sqe miles) Per sq. mile Per kmE

Lagos 1,381 1020 396 ) Very high
East Central 8,746 708 277 g
Kano 16,630 342 134 g
South-Eastern 13,4730 335 131 § High
Western 29,100 326 128
Rivers - 7,008 214 84
Mid~Western 14,922 168 65 ) Medium
North~Central 25,954 158 62
Benue~Flateau 41, Ty 26 38 g
North~Western 65,143 88 3 g
) Low

Kwara (West-Central) 28,672 8y 33 g
North-Eastern 103,639 75 29 )

Total 356,669 155 61

Four States, which include most of the "Hiddle Belt", occupy 675% of the
area, They have only 36% of the population, and this is largely made of local

areas of settlement, as shown in Udo's Fig. 5

Table 2 -« dimportance of agricultural exports - groundnuts and cotton

from the North and cocoa and oil-palm produce from the South; rubber exports

have also increased,
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i

Figure 7 - Features of the agricultural economye. HotabLy, the formation

of expatriate-owned plantations was resisted by the British Colonial
Government, except for Unilever's Cowan Estate (oil—palms) south of Benin
and oil-palm and rubber estate at Calabar (both on "Acid Sands" soils over
late-Tertiary sediments). In the late 1950's Dunlops began to develop a
large rubber plantation in the Basement=Comnlex area further north fron
Calebar.

FPloyd (1969, ppe 212-215) says that in 1952 the "closed policy™ of
the British was reversed. The largest expatriate concern, Dunlop Rubber
Estate, began planting in 1956, with 21,000 acres aveilable. Areas uader

"plantation-type agricultural schemes" in Eastern Nigeria in 1965 were:-

Eastern Nigeria Developnent Corporation 148,930 acres
Farn Settlements 61,770
Foreign Companies 31,730
Community Development Projects 11,750

(Many of the ENDC plantations were less than half planted—up)o tActive
encouragement" was given to foreigners to estallish plantations; a recent
concept was that of the "nucleus plantation™ with hiwed labour and processing
equipnment, wifh surrounding comnunities to bring in crops for processing and
enulate the improved agricultural techniques; the Comnonwealth Development
Corporation and Dunlops were becoming involved in this way.

A map from Harrison Church, page 487, based on a Sample Census of
agriculture of 1952, is also of interest. Iiote the large area of pernanent

agriculture shown around Kano in the Northe
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Development of animal husbandry as well as crops. -'Nigerians who have taken

over responsibilities for agricultural services, teaching, and research in
recent years emphasise the development of animal husbandry as much as, or more
than previously. It seems to be accepted that : (1) intensive rearing of pigs
and poultry, using modern types of rations instead of depending on refuse,
occasional handfuls of grain, etc., should be expanded in all parts of the
country (following up work particularly intended to provide supplies for
military and other expatriates in the 1940's). (ii) Tsetse and Trypénosomiasis
can be overcone and cattle reared, mainly for meat, in regions of nuch better
rainfall than the Far North of the country, and animals largely integrated

into farming pattern.

In the 1920's and 1930's Europeans tended to overemphasise the virtues
of animal manure. Nowadays the main considerations are meat, milk, and eggs
for human consumption, the possibility of making farming more attractive
through production of higher-priced commodities than staple grains and root-
crops, and the use of work-—oxen for ploughing, carting, etc.

Oyenuga (1957) begins with the present nutrition and the nutritional
needs of Nigerians, especially children, giving specific information such as
that nmeat production of the country was estimated at 84,000 éons of beef, .
58,000 tons of sheep and goat meat, and 7,000 tons of pig ﬁeat, in 1958,

He affirms that climate and natural resources are not unfavourazble.to
inprovenent, but difficulties are the siiortage of technical manpower and capital
and low income levels relative to costs of meat, fish, etc., and that,
regrettably, "the farmers and people of Nigeria do not appreciate the full
importance of foods of animal origin and are, therefore, not making sufficient.

efforts to increase their production".
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He considers the need of fertilizers to be generally similar to that
of developed countries and is opposed to views of TVorthington, Gourou
(though the 4th Edition of Gourou's "The Tropical World" is not actually
as bad as the earlier ones), and L.D. Stamp, as indicated for example in
Stamp's remarks: "All the goodness can be ploughed out of the soil in a
couple of ploughings. The hoe wielded by the hand of a bare-footed African.
is the right implement; a caterpillar tractor is not".

The progess of "mixed farming” in the tsetse-free zone is summarised.
After trials, this involved acquiring animals from the Fulani, multiplying
these, training them for work, and supplying them to cultivators, mainly
Hausa, and teaching methods of using pens and bedding to increase manure
production. By 1939 there were about 2000 recognised "mixed farmers", about
15,000 by 1956, and about 36,000 by 1964; the system was reported even to
have encouraged an increasing number of the nomadic Fulani to settle dowm to
farminge. | »

Promising results with the Trypanosomiasis-resistant Ndame breed (suitable
only for beef) on grass-legume pastures in the South are reviewed; also the
keeping of Zebu animals and cross-breeds in areas of only mild exposure to
Tsetses Such "grassland farming" is only done on Government and University
farms" in spite of the suitability of vast areas of the country for this crop",
but "there is evidence that investuent of money and efforts in grassland
research to increase livestock production in both the humid and dry zones
would pay dividends", and there are possibilities for people with some
capital to go into business in (a) developing tovn dairies, or - nore

easily - (b) nmeat and egg industries.
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These and numerous other points show a sound and practical approach to
agricultural development in all parts of the country, and the large numbers
of agricultural graduates beginning to be produced are likely to achieve
substantial progress.

Increasing the production of animal protein for human consumption does
seen to be of basic importance, but one nust remember other possibilities
such as plant-breeding to produce rice varieties of higher protein content

and naize and sorghum of higher lysine content amongst the amino-acids,

Soil managenment under pastures and forage crops:i- Farming systems which

include grass-legume mixtures (or possibly grasses alone), either growm
permanently on sites which are too steep, stony, or wet, or grown alternat-
ely with crops, offer scope for long-term improvement of humus content or
nutrient supply in Nigerian soils. Fertilizers and lime need to be studied
in this connection, and not only in relation to their immediate effects on

arable and tree cropsa

Unsoundness of pronosals for the Middle Belt in the FAD (1969) Report :-

This voluminous report starts with a chapter on "The General Strategy of
Development", in which one of the chief suggested priorities for
investment is the exploitation of the lMiddle Belt (sometimes called the
"Riverain Provinces" in Northern iligeria). L map drawn by the FA0 World
Soil Resources Office in Cooperation with ORSTOM , on the scale 1 to 5
million, seems to be regarded as a basis for immediate econonic planning.

It is actually labelled "Soil Resources of Nigeria ; Map of Soil
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Potentialities based on predicted results from adequate soil management
practices", showing the iddle Belt in classes II and III, ovaood and HMedium
Potentialities, with the practices envisaged for their development consisting
of:
(B) Supplementary irrigation.
(F) Fertilizers including trace elements, and soil amendments.
(H) Inprovement of organic matter content by manuring, fodder
crops, mulching, and rotations
and either (K) Intensive water—erosion control measures including
benching and terracing,
or (L) Light water-erosion control measures : contour
ploughing, strip cropping, etc.

It seems ridiculous to consider that »neople could be noved and organised
and "adequate soil management practices” introduced with economic sﬁccess in
a few years, on a large scale, in these Hiddle Belt areas. But under
"Production policies and targets in the field of Cemmls" (ppe 182-183),
one reads that "the objectives should be to create here a zone of nixed
cropping and animal husbandry, vith sorghun, maize, cotton, groundanuts,
soyabeans, grain legumes, and cultivated pastures featuring in the rotation.
Progress would be slow at first, but it should gather momentum during the
latter half of the 1970'5". Further details are that Nigeria's sorghum
production nust be increased from 3.4 million tons to 6.2 nillion tons, by
intensification, and a further 335,000 tons from 500,000 acres of sorghum
grovn on settlement in the Middle Belt under Government auspices, and that

an additional 1 million tons of mnaize must be obtained from settlement

b |
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schemes in the Middle Belt and further south. Tsetse is to be eliminated
from large areas by spraying and settlement,
Surprising statements are made (page 10) that "Unlike the forest zone
to the south, the middle belt needs livestock as an essential adjunct to
farming. It lies to the north of the ecohomic limit for*%ﬁ@’crops; it is
ecologically suited to field crops. For this purpose the animal is needed as
ia provider of fertility and as a beast of burden. No system of permanent
faraing, that is a system which will avoid erosion and maintain soil-fertility
without recourse to 'bush fallow'! can exist in this zone without animal manure".
"eoo the middle zone has the capacity to becore the mixed-farming area par E

excellence of Nigeria".
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REVIEW OF WORK ON NIGERIAN SOILS

IT. 0il~-Palm Research
- ]

II4A, Introductory

The areas of chief importance for oil-palms are those having more than
approxinately 1600 mm. mean annual rainfall., They form a belt 600 km long
from west of Benin to east of Calabar, about 100 to 200 kn in width. To the south
of this belt are regions of freshwater swamps and mangrove swanpse

Production of palm oil (medcarp 0il) for consumption in Nigeria (where it is
e major foodstuff) and for export, together with palm kernmels for export, are
generally combined with growing of annual food-crops on the same or adjoining
land. The need for this to be continued has been well recognised in the progranme
of research (Hartley, 1967); the possibility that grazing of animals under oil-
palms may develop in the future has also been recognised.

The most extensive of the soils in these areas are known in Nigeria as the
"Acid Sands", {(Doyne, Hartley, and Watson 1938). These are stoneless sandy
latosols, with more or less sandy topsoils merging into deep permeable red-earth
or yellow-earth substrata derived from Tertiary sediments, or in some places
Cretaceous sediments. Most of the area of these soils between the Cross River
and the Niger is very densely populated and some areas of soil have become very
impoverished; present use in this area includes: :

(i) food-farming with rotational bush~fallows, together with "compound
land" with oil-palns and other trees, and continuous cultivation under
these, making use of manurial matter such as ash and domestic refuse;

(ii) extensive palm groves with compounds and patches of food-crops;

(iii) small areas of secondary forest.
West of the Niger there is some land still under long~term fallows, as well as
. large areas farmed with shorter-term bush fallows and much elephant grass
(Pennisetum purpureum ) fallow, but fairly large areas have been planted with
rubber (Hevea) instead of reverting to natural fallow; there are also important
forest reserves. :

Large areas of soils suitable for oil-palms also occur over Basement-Complex
rocks (gneisses, granites, schists, quartzite) in the eastern part, in the interior
of Calabar and Ogoja Provinces. These extend into Wes.t Cameroun, where the
results obtained at a Unilever oil-palm plantation, Ndian Estate, have been very
informative. In these areas there is a sparse population practising shifting
cultivation with long-term fallows, and there are large amounts of "high forest",
but only limited parts of this are, or resemble closely, primary or virgin forest.
Tinker (1962) remarked that several plantations had been successfully established
in this region and that there was considerable scope for further development.
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JIBe The main soils studied

1. Classification

Earlier studies indicated (Vine 1951, 1953, 1954a, 1956) that almost all of
the important freely-drained soils of Nigeria and West Cameroun could be described
as sandy latosols or latosols, and that they could be divided into three zonal
groups -

Zone A§1Ze Moderately to strongly leached latosols, of low to

medium hunus content, predominantly pale browm to,reddish-brown and red
in colour (about 531,000 sq. miles or 850,000 ku.? of hot

lowlands; rainfall approx. 500 to 2000 or 2500 mm. ).

Zone A(2). Moderately to strongly leached latosols, of

high humus content, generally reddish in colour (about

55500 sq. miles or 9000 km,“, in the relatively cool Bamenda
Highlands in the Cameroun; rainfall approx. 1500 to 2500 mm.).

Zone B. Excessively leached and acid latosols, yellowish-
brown to brown in colour, of lgw to medium humus content (about
17,000 sqe miles or 43,000 km.~ in hot lowlands; rainfall
approx. 2200 to over 5000 mm.).

Charter (1955) recognised a major division in West Africa corresponding to
that between Zones A and B in Nigeria, terming the soils "Ochrosols" and "Oxysols"
respectively. He gave some analytical data from Ghana emphasising the lower
content of exchangeable Ca and Mg in the Oxysols, and mentioned differences in
flora and fauna. He stated that Intergrade soils were abundant, referring to
those intermediate in acidity rather than in colour; also that red examples of
Oxysols occurred. Nye and Greenland (1960 page 20) enphasised the difference
between Zone A and Zone B soils, or between Ochrosols and Oxysols,

The following "Fascs" (roughly equivalent to "Families")of latosols, as
provisionally defined (Vine 1951, 1954a, 1956), occur in the main 0il-paln
belt:=-

Latosols of Zone A(1) - Moderately to strongly leached, of low to medium
humus content

= Group of friable porous sands to sandy clays, commonly reddish

(1) Benin Fasc. Deep porous non-mottled and non-concretionery red soils,
consisting of clayey sand to sandy clay top soils usually moderately acid in
uncultivated forest land (or in savanna land further North), with strongly acid
subsoils deficient in plant nutrients; derived from unconsolidated grits and
sandstones containing clay beds in varying proportions.
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(ii) Maku Fasc. Reddish 1oams, mixed with broken-up concretionary ironstone and
ferrnginised” sandstone, in steep and broken country; moderately acid in topsoil
"and subsoil, with somewhat better nutrient supplies than Benin Fasc.

Latosols of Zone B - Excessively leached soils

- Group of ellowish-brown ,rlableviorous,aands to _sandy clays

(i) Calabar Fasc. Deep porous non-mottled and non-concretionary yellow1sh~
"brown soils, consisting of clayey sand to sandy clay, derived from
unconsolidated grits and sandstones; strongly acid in topsoil and subsoil
(pH 4.0 to 5.0).

(ii) Aningeje Fasc. Dark grey-brown loamy topsoil about 8 cm. deep, with pH
about 4.5 to 5.5, over brown to orange~brown ffiable freely-drained sandy clay
with very frequent quartz and concretionary gravel, beconing more acid; at 60
to 90 cnm. the gravelly layer merges into mottled material, with pH below 4.5,
which typically consists of orange~brown sandy clay with reddish-coloured bands
or mottles of highly~decomposed remains of greiss or schist; occurring on the
higher ground in rolling topography.

(iii) Ndian Pasc. Shallow greyish-brown topscil about 5 cnm. deep, over yellow-
brown to orange~yellow clayey sand to sandy clay subsoil, containing quartsz.
gravel and concretions, merging at about 90 to 120 cnm. into decomposed or
decomposing gneiss; occurring in hilly or dissected arkgas.

(iv) Mbarakom Fasc. Shallow greyish-brown topsoil over yellow-brown clayey
sand subsoil containing few stones or concretions, about 60 to 90 cne. deep,
over nottled sandy clay derived from granitic rock; observed in several
‘gently rolling areas.

(v) Oban Fasce Gravelly clayey sands to sandy clays, usually having few or no
concretions, formed from hill-creep naterial on the sides of steep ridgese.

(vi) Ikpan Fasc. Grey-brown topsoil several cme. deep over yellow~brown slightly
clayey sand, formed from hill-wash material on lower slopes in rolling and hllly
areas over granltes and gneisses.

- Gro -rof:brown frlable and cloddy clays

(vii) Febe Fasc. Dark brown clay topsoil over orange-brown clay with very
frequent concretions, merging fnto brightly mottled clay overlying decomposing
basalt; occurring typically on small residual plateaux.

(viii) "Kumba Fasc" and (ix) "Tiko Fasc" were suggested for soils of differing
consistence and structure formed from young volcanic materials in Cameroum, the
- Former being "heavy and cloddy", the latter being friable and granular. (x) an
uncertain group of soils derived from various Cretaceous and Tertiary rocks, with
concretions and mottling in the sub-soil, was also suggested (for West Cameroun).




(14)

It was suggested (Vine 1956) that the soils of Benin and Calebar Fasos should
be divided into Series according to the texture of the subsoil from about 36 om.
downwards, as follows:-

Texture of Subsoil ' Series Name

At approx. 36-66 cme Below 90 cme Benin Fasc Calabar Fasc
Slightly clayey sand Slightly clayey sand Ahiara Etinan
to clayey sand to clayey sand
Slightly clayey sand Clayey sand to very Kulfo Abak
to clayey sand clayey sand
Clayey sand to very Very clayey sand to ! Orlu Calabar
clayey “sand sandy clay
Very clayey sand to Sandy clay Alagba Uyo
sandy clay ;

Tinker and Ziboh (1959), Hartley (1967), and Forde,

Leyritz, and Sly (1968) adopted the division of the "Acid Sands" into Benin and
Calabar Fascs but not the detailed subdivision of each into Series. In soil
surveys in the West the more clayey soils of Benin Fasc were placed in Alagba
Series and the more sandy ones in Kulfo Series.

Jungerius (1964) has drawn a soil map of Eastern Nigeria on the scale
1:1,000,000 with a legend which is basically that of the CCTA soil map of Africa
on the scale 1:5,000,000 (D'Hoore, 1964), but is adapted to show nore detail and
to emphasise (and possibly to exaggerates the proportion of "Hydromorphic Soils”
relative to "PFerrallitic Soils" in the Cretaceous plains and in a part of the
Anambra Basin - both regions being now mainl}y Derived Savanna and of ninor
interest in relation to oil-palm work. Jungerius shows, in effect, the Benin
and Calabar PFascs as deep porous ferrallitic soils derived from sandy deposits,
red and brown respectively. He shows some areas which could be regarded as
associations of Benin Fasc and Maku Fasc as ferrallitic soils : red and brown
soils derived from sandstones and shales. The area of soils over Precambrian
rocks south of the Cross River (which could be regarded as associations of Aningeje
Ndian, Mbarakom, Oban, and Ikpan Fascs) is shown as ferrallitic soils:
yellowish~red gravelly and brown sandy soils derived from acid crystalline rockse

2. Analyses of profiles

(a) Benin Pasc

Alagba Series and Kulfo Series are probably fairly represented by the two
profiles, from sites of fertilizer experiments on oil-palms, in Tables 1 and 2
from Tinker and Ziboh (1959). The second of these was at the Main Station of
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WATFOR (iow called "NIFOR" - Nigerian Institute for 0il Palm Research), 20 kum.
north of Benin.

Tinker and Ziboh usually sampled several pits at each of the 20 sites
reported on in their paper, and gave the results for the most typical one; this
was particularly the case at the lkin Station site. Their laboratory methods
were - :

Mechanical analysis

pH

Exchangeable cations
K Na, (sometimes Ca)

Boyoucos nethod

Glass electrode. 1:1 soil/water
N ammonium acetate at pH7

EEL flame photometer

EDTA with Eriochrome Black T

lus Mg
Ca Mg big differencej EDTA with Acid Alizarin Black
Mg

Hmulil

sometimes) Titen yellow
CEC NHy displaced with BaC12
Organic C Walkley~Black; multiplied by 1.33
Nitrogen KJjeldahl; selenium catalyste

Table 3 gives results for a profile typical of somewhat lower rainfall
conditions; but certain areas of the WATFOR Main Station were rather sinmilar to

this. As fully reported (Vine 1956), ten 180 cm. pits at the Main Station were
sampled in 1942:

Field 33. Pits 1-4. Near corners of the 5x5 Latin Square Establishment
Experiment (planted 1940).

Field 33. Pits 5-7. In Burning vs. Non-Burning Experiment (planted 1940).

Field 6. Pits 8-10. 3 knm. from the above; mixture of high and low
secondary forest, recently felled and awaiting burhlng.

Routine methods used in this earlier work (at Ibadan) were:

Mechanical analysis

Dispersion with Na,.C

s beaker-sedinentation
and repeated decan%ati

pH e Indicators; BaSO, as settllng agent
Exchangeable acidity —ae CaO—paranltrOPh%nd buffer ( ?
CEC ~————  Leaching with N/2 acetic acid, and then

exchangeable acidity by above method
Total exchangeable bases wwwmewe By difference
Organic C e Walkley-Black; multiplied by 1.33
Nitrogen Kjeldahl; CuSQh catalyst.
The Main Station proflles (Pits 1-10) were further examined by
J.M.L. Kowal (reported in Vine, 1956), leaching with N ammonium acetate at pH7?
and determining K, Na, and Ca by Plame photometer; lig was determined by 8-

hydroxyquinoline in the combined leachates from particular depths in several
pits .







