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ABSTRACT

The report describes work done between 1965 and 1971 by the soil
survey section of the Sevanns Porestry Research Station as part of a
project underisken by the Federal Govermment of Wigeria, with assistance
from the Food and Agrioulture Orgenlzation of the United Hations under
the United Wations Development Programme.

Semidetailed soll swrveys were carried oub over 13 scatterved foresmd
regerves with an ares of 384 401 seves covering the dlfferent sgologloal
zones of northern Wigeria, and 86 individuval soil profiles, mostly in
research plots, were dessribed. The seoil units in each forest reserve
were classliled into capablility classes asceording to sultability Ffor
afforestation, and meps of each showing the olassification are included.

The soils in the Sudan and part of the Sub-Suden Zones are conmidered
marginally plantable due to the dry climate. Neem (Azadirachts indica)
has hed some success. Those solls in the Worthern and Southern Cuinea
Zones developed from basalt are usually fertile bub have limitsetions in
depth and dralnage. Teak {(Tectara grandis) and Cmelina Carbores appeax
well adapted in the Southern Guinea zonme. The sandy solls common in the
Sovthern Guinea and derived savanne pones, though sometimes deep, are very
permesble and of low fexrtlility. The solls and the olimate of the Banchi
Plateaw zone appesr te favour the growih of pines,

The soll wnite classifled as plantable are momily of low fertility
and exrperiments have shown the benefite of additional organic matbter and
fertilizers and the imporiansce of the correct cholee of species.
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te  INTRODUCTION

GENERAL

A project to establish a Savanna Foresbry Research Station was started
in 1964 by the Federal CGovernment of Wigeria, with assistance from the Food
and Agriculture Organization of the United Nabtions under the United Nations
Development Programme, with the object of carrying oub research programmes
to provide the bases for the selection and afforestation of suitable avess
to meat the antlcipated wood regquirements of the savenna reglon, for which
goil is a contrelling factor.

A poil survey seotion was set up wnder the project in 1965 and was under
the charge of Mr. A. Barrera, an FAQ soll surveyor, for the period August 1966
to March 1971. The tasks of the smection weres

i. 1o carry out soil surveys in selected forest reserves to determine,
by exemination and sampling, those areas likely to have soils suitable
for plantation development;

ile.  to carry oub debtalled soll surveys in selected research aveas to
determine the soll pattern in such areas to allow subsequent growth
and other facbors to be related to moll typess

iid. to train couwnterpart staff,

HJoil surveys were carried out in the 13 forest reserves listed in Table 1,
which have an area of 384 401 acwes, and numbers of individual soil profiles
from research sample plots were studied and described. Map 1 shows the
sampling sites which cover the main climatic and ecologioal zones of northern
Wigeria., Map 2 is a geologiocal map of Nigeria and Map 3 shows the general soll
types in the northern States.

In selecting forest reserves for soll survey the main factors were climate
and geological formation. To determine the moll conditions in a selected
reserve 1t was necessary tot

i. deseribe, classify and map the molls on a semidetalled soale;

ile te classify the solila according to thelr capabilities and record
this informatlion on meaps}

iii, dinterpret the charscterlsilics of the smoll in terme of sultability
for plantation tree growihs

iv. prepare detailed reports ¢f the sreas surveyed.

The resulis of the soll suwveys, mopre dedtalls of which are glven in
Appendlzr 9, have been and will be used inltially as a basis for selecting sltes
for experimental plots or pilet plenting and iun the longer term for poselble
large smcale plantatlon developments. Maps 4-15 show the claseifllcation of
plantable aves. The soll records may slwmo allow the correlation of growth and
soil and may provide guldanse in meil congervetion praciices and in setting up
triala of fertilimer applicetions:



An importent function of the section was the trainming of cownterpart staff
for which both on the Jjob training snd gpecific courses were given., A full time
counterpart, Mr. 8.7, Awonje, was svallable from 1965 to 1968, since when
M, A.B, Momodu was counberpart for the soll survey and the seoll physlos sections,

Table
THE DIFFERENT PLANTABILITY AREAS OF THE
DIFFERENT FOREST RESERVES SURVEYED
{acres)

1
Forest lenﬁabl&i/ Pl&m%ablwi/ Plam%&blwi/ Marginallym/ Not Plant&bl&l/
Reserve (Wo restriction) (minor (major Plantable

limitations) Ilimitations)

Afaks, 5 665 5 662 11 429 3 450
Wimbia 2 554 462 848 1 5%8 18
Sanga River 21 824 24 197 & 084 4 301
Mokwa, 14 635 400 88
Omara 046 10 913 35 809 71 372
Doma 58 807 67 651 78 792 2 686
Rafin Bauna 10 17 334 2 116
Gindirie

Langai 763 1 004 964 540
Mongu 348 583 402
Delkrina 11 975 532 14 104
Okura~Iyanle 43 691 5237
Wo Okura 20 182 2 112 1175
Yambawa 385

1/ For definitiens, sse Section 2,1,
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PREVIOUS SOIL SURVEY STUDIES

Soil surveys in the norithern States of Wigeria are recorded as early as
1956 in & report of Higgins (1956) on the Lefiagl tree arop preject in Ilorin
Frovinoce. This was later followed by a work of Tomlinson (i@ﬁ?? on 8 soll
survey of the experimental area in the Afaks Forest Reserve., The staff of the
Soil Section of the Imstitute for Agrienltural Research (IaAaﬁa) conduct
reconnaissance soll surveys in dlfferent parts of the northern States of Nigeria .
at a socale of 13100 000, Buch surveys are usually reported in land units of one
degree of latitude by one degree of longituds, Debailed soil surveys are done
in the case of special projects such as selecting sites for experimental Tarms,
farm selttlement schemes oy resebilemsnt projects and the sceles used ranged from
1320 000 to 1:50 000.

The Resource Division of the Directorate of Overseas Surveys also conduvcis
reconnalegance soll surveys on much the same bagls s the T.4.B. Thelr area of
survey is confined $o the northeastern part of FHigeris bounded by the Benue
River in the south and by longltude 10° E in the west.

Some of the forest reserves in the savanns areas of Nigerls were surveyed,
but primarily on the bagis of vegetation cover and possible site potentialy
gimple descoriptiong of profiles in the reserve were included but in most cases
no soil map was made. Cerdain of the forest reserves ranging in size from
1 000 to 8 000 acres, such as the Anara, Wimbia, Jebba, Kabawma and Mokwa, were
clasgifled and mapped by W.J. Howard.
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2o THYE S0LL SURVEY PROGRAMME

WORKING METHODS

The soil surveys in the forest reserves are done on a semidetalled basgis
at mapping scales ranging frem 1420 000 to 1:50 000, A few reconnalssance
gurveys wers at scales of 1350 000 to 1:62 500. In most cases, however, the
final mep included in the individual sell reporis iz reduced to a scale of
15100 000, Aerial photographs were used generally in mapping soils and
vegebation. The photographs ave avellable al a scale of 1:40 000 (approximately)
and on prints 9 x 9 inches, which are generally falr in quality. Boundaries of
land forme, solls and vegeltation ars ususlly marked on overlays which are
assembled subseguently into wosales, Mossios, which ave of larger scales than
base maps, are reduced alither by pantogreph or projector. If boundaries of
land forms, soils and vegetation were drawn directly on to photographs, suoch
detall could be transfersd to the base map vsing the projection machine,

Before starting field work, maps of the regerve showing the location and
boundaries were requested from the Diviglonal Forest O0fficer of the area whers
the forest reserve ls situated. The boundaries of the reserve are traced on
Nigeria conteur maps, i¥ avallable, or simply on to planimeiric meps. The
gectlon of the map where the aves of the forest reserve ig recorded is
reproduced and thres coples are made as base maps for soils, for land capability
and for vegetatlon.

The soll type was used as the mapping unit. This unit represents an area
of soil developed from one type of parent materdial noting clams of soll drainage,
profile and external characterisitics such as slope, stoniness and ervosion,.
Soils with different charvecteristics are mepped under different mapping units.
The characteristics of each of the soll mapping uniite are further classified so
that soil units with similar chavescteristios of sultabllity for plant growith
and similar regpouses to the seme kinde of treaitmenis or soll management
practices will form a land capabllity class. There are five land capabllity
classes used in Nigerda and thespe have been broadly related o cepabllity for
foreatry plantation development. The capebility classes are recorded in ths
bage maps of land capasbility. The basic scheme for land capabllity clessifica—
tion is a modifisd version of that umed by the United States Department of
Agrieulbure, with the wumber of olamsmes reduced to five. An atbtempt has been
made to relate the flve classes to Savamna forestry plantation capabllity as
followss



Class dgricultural sultability Savanne Forestry
Plantetion sultabilit
Clasa I Very good land with minor or no Plantable (without
rhysioal limitations to mechanized restriction)
cultivation
Clage II  Moderate to good land with some Planteble subject to

physical limitatlons to mechanical  winer limitetions
cultivation which can be corrected

Class IIT TFalr lands best sulbed to Plantable subject bo
peremnisl vegetation, can only be major limitetions
cultivated with care and requlre
intengive conservatlion practices

Clags IV Lends not sulted to mechanical Marginally plantable
cultivation but sulted %o
parennial crops or 1limited
clesring grazing or hand
cultivation

Class V Land precluded frem use fop Unplantable
commereial plant produetion

The forestry sultabllity is only indicetory and may be further delined ow
refined by silvicultural work whioh way allow corxrelation of plantation tree
growhh and soll faotors.

The imporitant criteria considered in the land capability classification
are climate, soil depth (effective depth for root growth), drainage condition,
soil erogion, slope, stoniness and the soll profile characiterisilos (texture,
structure, permeability, salinity, parent material, and inelusions). The
definitions for the different classes of drainage, soll erosion, slope,
stoniness and profile characteristics are from the FAO Cuidelines for Soil
Desoriptions. The classes of soil depths used are those from the Insiltute
for Agricultural Hesearch as followss

Very shallow P Q0 e 12 in
Shallow cone 12 - 20 i
Moderately deep eese 20 = 36 i
Daep voss 36 e 6O “

Very deap vooe 60 -  and over
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In the land capability classification proposed for the northern Stabes
of Nigeria, there are five capability classes, nemely, olass I to class V.
The risk in soil damage .or limitations in use becomes progressively greater
from olass I to class V. TUnder this scheme, classes II to IV are each furiher
clagaified according to the kind of hazard or limitetion the land hasg. Thus
class IT lamd with erosion problems ils classed as Ife., Dand with waber as the
main problem is oclassed as IIw and land with soll conditlons in the profile as
the limitation is olamsed as IIs., Classes IIT and IV are each similarly
subdivided., Class I and class V do not have any subclass.

The land capability classes ares

Clagg T

This congisgts of very good lands with minor or no physical limitations to
mechanical culbivations The goll isg mederats fo high in productivity and can
be sustained with a few but good management practices, The land has deep Lo
very deep solls that are well drained and of medium textures., The land is
lavel to gently sloping.

Clags IT

This includes good lands with few physical limitations to mechanized
cultivation which can be easily corrected., The land may have slther moderats
to high erosion hazard, poor internal drainage, slight salinity, moderately
deep or moderately low holsing capaciities for moisbure or fertilidty. It has
moderate productivity but can be improved following simple soll conservation
practices to correct the limitations,

Class TIT

Thisg congists of lands best sulted for peremnial culbtivetion dbubt can be
mechanically farmed under great care., The soll may elther be llable from
moderate to high erosion, poorly or excessively drained, shallow, gravelly or
low in watbter holding capaclty or low in fertility., The produstivity of the
solls may be maintained following intensive soll conservation praciices to
reduce the effect of the limiting factors.

Clags IV

This consists of lands not suited to mechanical cultivation but can be cultivated
by hand for limited crops but best suited to grazing or tree planting. The land may
haye gqils which may be severely eroded, very poorly drained, very low capacity for both
moisture and fertility or may be very shallow  The productivity of the soils Tor
perennial crops may be maintained following very intensive soil conservation
practices with special care in planning long rotation cropa.

Clags V
These are lands with very severe limitations or hazards so that they can
not be recemmended for culitivation to crops nor for the planting of trees.

These lands are betbter left alone 4o conserve the natural v : : |
egetatlion for th
protection of watershed, for wildlife, and for recreation, ¢ °

S0IL SURVEY PROGRAMME

The programme of work envisaged to ocover the objestives of the project wass
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1o %0 condust semidebtalled soil surveys in ag many selescted forest
reserves as possible looated in the main climatic ecological zones
of the savanne area of Wigeriag

2 ?0 prepare land capability meps of the forest reserves surveyed to
indicate the suitability of the solls for afforestation purposes; and

Je to prepare reporis of the areas surveysd, As part of the studies
on solle in the forest remerves, the meagurements of depths of water
tables in these arsaswere also included and detalled studies of the
flustuations in water table depths were made in some of the principal
forest reserves.

fnother aspect of the programme of work was the training of counierpart
stalf in soll surveylng, claasification and wmapping. Part of this training
included the use of equipment. Although not part of this project as originally
plamed, seven other forest officers frowm different States of Nigeria took
advantage of the treining in the fleld work end in analysis of soil samples at
the solls laboratory in the Porest Research Station.

COLLABORATION VITH OTHER SECTIONE OF THE RESBARCHE STATION

While carrying out the objectives in soil surveys, the section gltalf worked
in cooperation with the obher disciplines of the project. Using the hydraulic
powered soll coring machine, 26 aluminium pipes of 20 £+% length were set
vertically inte the soil in different forest reserves for the soll physics
section studies of soil moistbure. In addition, 10 soil profiles (10 fest deep )
adjacent to the sites of some of the pipes were degcribed in detall,

The soil survey unit also took part in selecting sites for tree planting
experiments at Afaks, Miango, Bafin Bmuns, Mokwa and Mongu forest reserves,
Descriptions of the soils in the selected siles were recorded. (801l report
Wos., 1, 5, 7 and P66).

CENERAL OUTLINE OF SOIL UNITS BY BOOLOGICAL ZOWES

Nigeris has been divided into zones sccording to the types of vegstation
(Keay and Walter). These zones, of which seven are recognized in the northern
States of Wigeris, Tollow the climatic conditlons closely; the wzones ares

1) Sahel, (2) Sudan, (3) Sub-Sudan, (4) Northern Guinea, () Southern Guinea,
56 Bauchi Platesu and (7) Derived Savennal/. The Sahel Zone is consgidered too
dry for any economic forest plantation and therefore will no longer be discussed
in this veport. The Sudan and Sub-Sudan Zones will be treated uwnder the headling
of Sudan Zone only. The conditions of the climate, vegetation and solls in the
Sudan and other zones are as followsy

Sudan Zone

The mean annual reinfall in this zons ranges from 20 to 40 in oocurring
from May to September with the remaining months receiving less t%an 1 in a
month (Appendixes 1 and 2). The maximum temperabure exceeds 100°F in March fo
May and the minimum temperature falle below 0% from December bto January. The
mean relative humidity at 1200 hours G.M.T. is low (10 %o 17 persent) from
November to March and is high (32 to 68 percent and over) for the rest of the

years

1/ See Map 1.



Wogt of the forest reserves where trisl plantings are established are
situated on aress covered by Aeclian Drifd Sands of the Chad Formation. The
Chad Pormetion ovourred during the last arid phase of the Quariernary when the
Sahars extended southward into Nigeria (Clayton, 1957). 4 drift of Aeolian
Sand was deposited upon the Post-Bocene sand and clays. Iis surface is gently
wndulating with e slight humnocky micro-relief. A remarkeble feature of the
topography ig the ocourrence of self dunes of Asolian Sands aligned in an eastw
north-easterly directlon.

The vegebtation is generally characterized by the presence of Guiers
senagelensis, Combretun glutinoswm, Pllicstiema reticulats and Hyphaene
thebal oa. The mos® common grass is Pennisebum pedisellatum. Where cultivation
im very inbense Culers becomes mors sbundent with ccocasional Balanites segyptica.
Towards the eastern part (Maiduguri) open woodland comprising Boscia senegalensis,
Capparis gpps Lamnes humilis and Combretum aculestum ocours. On fine textured
goils, Acagias arabips and A, pevel become the common hedge plants,

Three soil units were recognized in this sone, namely: (1) Dysizic
Regosols, (2) Pellic Vertisols and (3) Gleyic Solonchaks 1/, The sandy deposit
san be more than 20 feet deep and is generally somewhat excessively drained,
While the sand in the central part of this zone is whitish (Yewbawe F.R. ¥o.4
and P58), that in the eastern part is dominsntly reddish (P 62). In both cases,
the sandy soil is made up malnly of quarts and, as such, has very low reserve
for weatherable minerals. The soil reactions range from sitrongly acid
(pH 5.1 to pH 5.5) to neubtral (pH 6.6 to pE 7.3). The orgenic matter contents
are generally exiremely low {less than 1 pereent ). In general the cation
exchange capacity (C.E.C.) of most of the sites examined showed exiremely low
values {(less than 10 mﬁ@/ﬂ&@ g moil)., The profiles showed very 1ittle
development which pluce them to Juvenile Soils on Aeolian Band or as Dysiric
Hegosol. Some of the forest resevves under this classificatlon are Yambawa,
Gabasaws, Malgasari, Hadelia Fuel Plantation, Pompomari, Maiduguri Puel
Plantation and Puchu.

Small areas of concave topography having clayey solls derived from alluvium
opr lacuwstrine depopits ocour in some Torest reserves. These areas have slow
dralnage and the surface soll usually cracks upon drying, These seclls are
referred to as cracking clays or Verdisols (P 62-4), This partioular soil has
a calearecus O horizon although some Vertisols in this reglon are noncalcarsous.
Soll texture in the enbire depth of the profile is olay which is daxk grey on
the gurface bulb becomes lighter in colowr with depth. Soil comsistency is very
hard when dry but becomes soft and plastic when wet. The clay fractlion is
dominantly montmorillonite. The C.E.C. is in the oxder of over 10 mkq /100 g
soll, Caleium and magnesdiuvm are both high in the exchangeable bases which may
account for the medium alkaliniiy of the soll horizon between 13 and 66 in,

The organic watier and total nlitrogen are both low,

This soll unit may present some problems when used Ffor forestry especially
during the early peviod of growlih of the trees., TYoung rools usually break when
the soll cracks open. Balaniites seoytines and Acacls seysl are the most common
tress tress In thie soll unlt while other trees fowd in the loose, well drained
and sandy solls are conspicuously sbsant,

1/ Some characterizstics of the pell unlt are shown in Appendix 10,
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The third type of soil unit (Halomorphic Seoils) is Ffound in olose
aggoelation with the Verdisols. Both soils cocupy lower topographic positions
under moderately well drained conditions, The coleur of the soils in thelr
profiles is brown to pale brown with the ¢ horizons almost white., Both soils
algo have fine texbure in the lower horizons of thein profiles. The A horizon
usually varies in texture due to alluvial deposiitions or by drif+t sands,

These Halomorphic soils as classified by Tomlinson (1957) may be the
equivalent of either Solonets or Solonchaks soil units in the Soll Map of the
World, Several forest reserves (Hadejia, Azare, Madiduguwri, Pompomari and
Fuchu) are known to possess these types of sell units. Near Azmare (P No. 6@)3/
is a representative profile for a Gleylc Solonchaks. This vaertiouvlar soll has
a sandy losm Ap howizon but the succseding hordszons are pale brown clay to
almest whibte ssndy clay whioh are motitled and ealcareocus. The strongly alkaline
reaction (over pH 8.5) in the lower parts of the profile suggests considerable
amounts of soluble sodivm present., This charschberistic places this soil undex
Bolonchaks, The soil resstion ranges from neubrel for the Ap hordizen to
gtrongly alkaline for all the hopisons below 17 in depth. The C,B.C0, varies
between 6 to 14 mEq/100 g soil and the extractable cation is dominated by
caleiwm. I can be expested that the smount of exwbractable sodivm is alsmo high
in view of the strongly alkelinme reaction (over »H 8.5). The organic matter
and total nitregen contents are both low in the Ap and B horizons.

The utllimation of this sell for forestry purposes presents some serious
problems beth from the stand point of physical conditions of the solls for
cultivation as well sm the chemlical condition due to presence of too much
soluble salts, Casgla sismes grown on the site seems 4o be adeplable to these
condltions of the soil.

Fertilizer tests in some of the Regomols (Yambawa F.R,) planted to neem
showed response to the addition of animal manure (Jackson, 1970) and produced
adverge effects on the applicatlion of either ures or superphosphaite. Jackson
attribubed tThis o the lack of soll molsture. This may be alse attributed 4o
the low olay or organic wmatber combent of the soil.

Worthern Culnes one

The ammual rainfall in this zone (Appendix 3) ranges from 40 to 50 in
with 4 to 6 months of dry season. Minimum temperatures ranging from 57° to 60°F
ocour duwring the period from November to February while the maximum temperature
reaches 96°F in April. The relative humidity at 1200 hours G.M.T. is low
1% to 23 percent) from November to Mareh and increases gradually bto its maximum
7T to 82 pﬁrm&mt} durlong the May to Auvgust period.

The vegetation in this zone is more luzurisnt than in the Sudan sone. It
ig charscterized by the prevalence of trees such ss Iscberlinia doka, Monotes
kerstingil, Swartzis madsgascarensis and Uapaca togoensis. DBoth Tree Savanna
and Savanna Woodland types occur with shrubs like Terminalia spp, Gardenia spp,
Piliogtigma thonningii and Dachrostachys spp intermixzed. The herbaceous layer
is covered mainly by Andropogon snd Hyparrhenia species of grasses.

1/ L detailed deseription of the profile can be seen in Appendix 11,
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The gone ig dominated by the Pre~Cambrian igneous and metamorphie rocks
known ag the Basement Complex. The solils developsed in this formation had
suffered several cyoles of erosion and in the area survounding Zavia the
pediplain is called Post UGondwana (Clayton 1957). An indurated plinthite or
ironpan was develeoped near the surface of the pediplain and on occaslons lia
exposed as oubcrops. Subsequently loess maberial was deposited and covered the
old surface, including the irvonpan and valleys, The solle developed from this
drift are yellowish brown, fine sandy %o clayey and are classified as
Perruginous Tropical Soils on Sandy Parent Material. They are characterized
by the presence of a plinthite layer below the 4 horizon. This plinthite
hardens when dried, becomes sofi on wetting bubt wmay be permenently hard if
exposed, This plinthite may be from one to 5 £t from +he surface and 2 to 6
4 in thickness. It can be 2 continuous layer or broken as pockets., The roois
of some trees (Acrocarpus, Isoberlinia and Albigzia) do not appear to penetrate
this layer but Bucalypius species appear o be capable of such penetration,
Below the plinthite, however, are layers of soft, yellowlsh brown, generally
mottled brown, clayey solls exbending down 10 to 20 £t from the surface., The
weathered rocks of the Bagement Complex lie Tbelow this soft clayey mass,

The soll developed from the sandy drift is classed as Perpuginous Tropical
Soils on Sandy Parent Material or Eutric Cambisols, (Soil report No.1, P42,
P44, P65, P72, P90). In some areas of this soil unit, drainage is restricted,
and the water ftable fluctuates in the profile. The soll has a light colouwr but
with reddish mottles and the plinthite ig soft. Such goils are often called
groundwater laterite which may be the egquivalent of Plinthic Iuvisols (Scil
Report Wo, 1, P26, and P92). The well drained Ferruginous soils are on the
upper slopes, whereas the Iuvisels are on lower slopes,

Ferruginous Tropical Soils have dominantly keolinitic type clays and
ugually show iron accumulation in some part of the profile. There is a texiweal
and structural B horiszon with an appreciable reserve of wealherable minerals.
Average analyses of solls in this zone show that the reaction for the A horizon
ranges from medium acid (pH 5.6) to neutral (pH 6.8) while the B horizon ranges
from strongly acid (pH 5.1) to medium scid (pH 6.5). The average organic matter
content ie 2.4 percent for the A horimon and 1.3 percent for the B howxizon.

The cation exchange capacity has an average of 6.2 mEq/?OO g soll for the A
horizon and 5.2 mBq/100 g soil for the B horizon.

The Afaka, Kabama and Mairabo forest reserves are three important
experimental and plantation areas in the Northern CGuinea Zone, Many diffevent
branches of research are pursued including testing various exotic specles and
the uge of fertilizers at the establishment phase (Jackson, 1970)., To control
dieback on eucalypts, 56g of borate per tree was found effective in establishing
Bucalyptus citriodors and E. torelliana bubl had no effect on E. deglupts where
the original incidence of die back was low. Borabe was also tried in combination
with phosphorus and was correlated with wp to 50 percent increased helght growth
and up to 90 percent increased basal area in E. robusta planted at Kabama F,R,
Most ewmperiments failed to show any response from potash fertilizer. Phosphate
with nitrogen produced a significant increase in the growth of teak. Urea alone
produced an adverse effect on Pinus caribasa, whereas phosphate promoted growth,
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Southern Guines Zone

The annual rainfall (Appendix 4) in this zone ranges from 45 to 585 in
with 3 to 4 months of dry season. The minimum temperature from November to
Jﬂmm%my@ramg@aofrom 62 to 65°F while the maximum from November to Aprdl ranges
from 927 to 99°F. The relative humidity ab 1200 hours G.M.T. from November to
March has s monthly mean of 29 percent while the rest of the year has monthly
mean ranging from 44 to 77 percent,

Thi=z zone has a complex type of vegetation dus to the effect of extensive

';ks@awmnml burning and cultivation. HNumerous vegetaltion commmities were recognized
including colosed woodland and shrub woodland. An important cohservation was the

absence of Isoberlinia (Clayton, 1957). Common trees are Daniella olivieri,
Monotes kerstingii, Uapaca togoensis, Parkia clappertonisna, Parinari
curatellifolia, Pterocarpus erinaceous and Afrormosia laxiflora. A closed wood=
land of Anogeissus leiocarpus cocurs. Dominant Afzelia africams, Plerocarpus
erinasceus and Butyrospermum parkii were noted in soll areas developed from sand—
stone within this zone.

There are two principal geological foxmations in the Southern Guinea Zone,
namelye {1) Pre~Cawbrian melemorphic and igneous rocks of the Basement Complex
and (2) Turonian - Senoniam Cretaceous sandstone. The former formation ocours
o8 separate wlde areas both north and south of the Wiger and Benus Rivers trough.
These areas, like fthose in the Northern Guines Zone, have undergone a series of
erosion cycles known ag Post Gondwana surface development at 2 000 to 2 300 ft.
The landscape is one of rolling peneplain broken by granite hills and outeroeps
of ironstone.

The PFerruginous Tropilcal Soils around Tegina, Zungeru, Minns to Xeffl were
developed under poor drainage. The soll profiles ave greyish and prominently
mottled red (P74). These seils may be classed under Plinthic Gleysols due to
such charscterdstics ag greyish colour, fine texbture and occourrence of mottles.
Agsocliated with this soll are areas of similar characterisiios which are very
poorly drained with reddish mottles in the B and C hoxdsmons and may be classed
under Hydromorphic Soils (Gleyic Luvisols).

Better drained Fervuginous Tropleal Solls on Crysbtalline Acld rocks may be

‘faun& on the upper slopes of the peneplain or where the ltopography is well

elevatad over the poorly drained plains. Such aveas near Abujia are well drained,
but numerous ironstone gravels are present as inclusions in the profile (PT73).

The Ferruginous Tropical Seils located south of the Niger River trough are
well drained but shallow (soil report No.6). The landscape is characterized by
topography dominated by blocks of dissected hill country in the soubh, from
which the land desecends to the Niger River by steps - suggesting that the land
has been intermittently uplifted in the past (Clayton, 1962). This soil unit
may be olassed under Bulric Cambisels, Plinthic Iuvisols and Eutric Fluvisols.

The soil resctions in this particular srea vary from medium acid (pE 6.0)
to newbral (pH 6,8) for the A end B howrizons., The organic matier content is low
ranging from 0.71 percent to 1.01 percemt for the A horizon and from 0.3 percent
to 1.0 percent for the B horizon, The cation exchange capaclty ranges from 4.3
to 6.9 mBq/100 g soil for the A horismon and from 3.4 to 6.9 nBq/100 g soil for
the B horizon. These values are rated low fo medium.

The Ferruginous Tropical Soils located south of the Benus River are similar
to those around Zaria in that seandy mabterial was deposited over the Basement
Complex and has given rise to Ferruginous Tropical Soils on Sandy Parent
Material or Buiric Cambiscls.
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The Cretaceous Formation found within this Souwthern Guinea Zone comprises
mostly sandsfone with some shales resting dirvectly upon the Pre-Cambrian
metamorphic rocks in the Niger and Benue River troughs. This sandstone
sediment is known ag the Niger surface and developed at 750 « 950 £t above sea
level. The landscape in this formation is characterized by a gently rolling
plain with occasional flat toppsed hills capped with irvonsione standing some
800 to 900 £% over the plain. The soils developed from thisg coarse and fine
grained sandstone are uniform in colour (reddish brown to red) with some
variantions in texture (loamy sand to sandy loam) and are generally very deep
and well drained, The clay fraction is of the 131 lattice type. There is very
1ittle reserve for weatherable minevals, There is slight textural development
in the B hoydzon and very lithtle horizon differentation, This soll wnit was
clagsified as Hed, Weakly Ferrallitic Soils on loose Sandy Sediments (Rhodic
Ferralsols) (soil report No.5, P67 and P78).

The reaction of the A horizon varies from medium acid (pH 6.0) to neutral
(pH 6.,9) while the ovrganic mabtter content of both the A and B horizons is
extremely low (0,40 to 1,07 percent), The cation exchange capacity is
extremely low to low (1.7 %o 4,5 mEg/100 g soil) for the A howizon and very
low to mediuvm (2.5 to 7.5 mEq/?QQ g s0il) for the B horizon.

The Mokwa F.R., is an important sxzperimental arsa for the Southern Cuinea
Zone and for soils of the Cretaceous sandstones. In the Fertilizer trials
made, phosphate was found to produce gignificant increase in growth in teak on
all soils (except Takumah), whereas, nitrogen gave a significant increase in
growth of fteak planted on Takumah soils. A combination of nitrogen and
phosphorus applied on Kulfo soil gave significant increased growth of Pinus
caribaes. When applied to Umelina, however, a combination of nitrogen and
phosphorug gave good growth but ceused some kind of chlorosis in the leaves,

Cretaceous sandstone may alaso develop Ferruginous Tropical Soils (soil
report No.8 and Soil Survey Bulletin No, 39). This type of soil occupies the
arss along the Benue River trough. This type of Fervuginous Tropical Soils
ia found on the upper slopes of the pediplain as knolls of ironsitons debris.
They may represent the last vestige of the mo called African surface developed
at 1 300 to 1 600 £%., DBut the svils developad from this Formation are
moderately shallow to shallow and brownish in colour. The solls are generally
noderately well drained although some areas are well drained. The bedrock ig
ferruginized sandstone. The soils ave low in Tertility. The cation exchange
capacity ranges from 4.2 to 5,9 mEq/?OO g soll for the A hovizon and from 3,5
to 6,6 mBq/100 g soil Tor the B horizon and these values are rated as low to
mediwn, The organic matter content range is low from 1,46 %o 1.72 percent for
the A horizon and from 0.64 to 1,01 percent For the B horizon.

1/

20404 Derived Savenns Zone

There ave two areas in the nprithern State of Wigeria classified as Derived
Savanns, namelys

1/ This is a iransitlonal zone between the Forest Zone and the true Savennas ag
termed by Keay (1953) and Clayton (1957). The original forvest was mogtly cut
down and burned to give way for cultivation of crops. later, the land was
abandoned and reverted to forest agaln but the composition of the forest was
very different from the original one although some relic specles of the true
forest type are siill found.
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i. an area lying just below the southwestern slope of Jog Platean and
ii. an area lying mouth of the Wiger and Benue Rivers.,

In the former ares the slevation ranges from 2 000 to 3 000 £4% above ses level
gn@ the rainfall ranges from 50 to 70 in a vear with only 3 to 4 months having
less than 1 in of rain. The temperature has a maximum ranging from 78°F in
fugust o 100°F in February and a minimum from 55QF in Decewber to 74°F in
Aprdil, The relative humidity ranges from 30 percent in Pebruary to 84 percent
in August (Appendiz 5).

The geology of the ares below the southwest escarpment of Jos Plateaun wasm
described as similar to the Pagement Complex found in the Northern Guinea Zone
and that it alsmo has undergone the erosion cyoele kunown as the Condwana surface,
During the Tertiary Period, however, a series of volcanic lava flowed down the
escarpment and covered part of the Gondwana surface, Thus, two different kinds
of materials were produced, the Ferruginous Tropical Soils on Crystalline Acid
Rocks were developed from rocks of the Bagement Complex and the Butropic Brown
Soile of the Tropics were developed from the Newer Basalt or the veleanic lava,
There are three important forest reserves located in this part of +the Devived
Savarna, namelys

i, Nimbia,
ii., Sanga River and
idii. Chanji.

The Ferruginous Tropical Scils here (Wmbia snd Sanga River F.R.) posszess
the same characteristics as the other Perzuglnous soils of the other vegetation
zoneg in relation o depth of sell over the plintbhite layer and drainage
conditionz, The well drained Perruginous Tropical soils (FButric Cambisols) are
reddisgh brown soils with a hard and indurated plinthite in the C horizon, Mica
are sometimes present. The poorly drained soils cr Ground Water Laterite
(Plinthic Luvigols) have profiles with the characteristic brown A horizon and
greyish browna B and O hordzons which are motitled. The reddish wmottles are morve
in the C howisgon. CGravels of ironstones may be found ag inclusions in the €
horizon (soll report Nos. Qﬁgl

The Butrophic Brown Soils (Haplic Phaeozmen or Dutric Cambisols) are very deep
and usually well drained, with texitures ranging from sandy clay loam to clay loam,
The clay fraction ig of the Monitmorillonite type and the C.E,C., iz wmedium to
high, Eutrophic Brown soils are velatively young, high in organic matter and
rich in plant nutrients. Further development of the profile under good drainage
may convert this soll to Ferruginouvs Troplcal Soil but under poor drainage, may
produce Vertisols,., This soll unit is found in Niwbia, Sanga River and Chanji
forest regerves. Some of these soll unlts wmay occour in the Nindam and
Kafanchan F.H. Lithosols or soils on ironstone oubcrops, inselbsrgs and
Hydromorphioc solls are associated with the three wmain soil wunits, The Lithosole
and Hydromorphic soils are of 1ittle value for afforesiailon,

Fertilizer experiments (J&mkwan ?970) were laid out in Nimbla F.R. bub
results with a range of species varied, For example, it was fownd that a
combination of %0 g of upea and 100 g of superphogphate applied per tree proved
heneficial to CGmelina spp but 100 g of potasgsium chloride per tree had an
adverse salinity effect on Pinus caribaea.
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The latter ares of Derived Savanna Zone locabed south of the Benue and
Niger Rivers(Claybton 1957) is described as "African and Wiger Lateritic
Tableland®. The plateau where some forest reserves are located (Igala Division)
riges up o 1 200 £ and falls 800 £t to the lower valleys.

Rainfall in this ares ranges from 46 to 56 in a year with the peak in
September. The rainy season laste 220 to 240 days {(Walter 1969).

The forest in this particular zone ig uwniformly Derived Sevanna vegetation,
Albizia adianthifolia, A. zygia and Bombax buonopogzense are among the most
abundant trees, and Daniellia oliveri is distributed widely (Clayton, 1962).

The wnder story is evergreen thicked and some of agmoclated specles are
Alchorneg cordifolia, Baphia pubesgcens, Chlowophors excelsa, Cols gigantea,
Blaeis guineensis, Musanga smithiil and Smilax kraugsians. The grassy ground
layer under the woody savanna vegetation is commonly dominated by Andropogon
tectorim,

The soil (Red Ferraltic Soil on Loose Sandy Sediments or Rhodic Ferralsols)
is charvacterized by its reddish colour, sandy texture and good drainage. The
clay fraction is the keolinite type (131 latbtice). Having developed from sande
stone, the C.B.C, is very low (2 %o 10 mEq/100 g soil, (soil report No,9 and
Soil Survey Bulletin No. 30). There is very little reserve of weatherable
mineral, As usual, irvonpans are presgent either ag cappings on flat topped
hills or as oubecrops in the surrounding lends.

An importent charvacterisgtic of +this zone lg the presence of high forest,
In other zones such as Southern CGuines and Derived Savenna, only riparian
foresbts are found. An imporbtant contribubary climatic difference is the
relatively high percentage humidity throughout the year,varying only from 46
to 75 persent at 1200 houwrs G.M.T, and from 82 %o 93 percent at 06.00 hours G.M.T.

Trial growih plantings of teak, Gmslins and Bucelvypius in this area have
not gshown as good resulis as at Nimbia Porest Ressrve.

Bauchi Platesu Zone

Thig zone is located on the Jog Plateasu where the rainfall ranges from
4% to 5% in a year and the dry season lasts from 4 to 5 monbths, The elevation
on the plateau varies from 3 000 to 4 300 £+ and this has a profound effect on
the local temperature. The maximum temperature (Appendix 6) ranges from 88°F
in April to 75° in August while the minimum temperature ranges from 57°F in
Javuary to 669F in April. The relative humidity at 1200 hours G.M.T. variss
from 14 percent in January to 76 pervcent in August.

The geology of this plateau was described by Clayton (1957) as Gondwana
surface developed at 4 000 to 5 000 £t and estimated at about end-Cretacecus
Age. Much of the CGCondwane suxrface was later buried under lava flows and a
later loval surface was developed upon the lava. This nlateau is bounded by
belts of dissected counbtry or escarpments which consist of metamorphic rocks
of the Basement Complex, and intrusive younger granites of the Jurassic Period,
The lavae that covered the Basement Complex ineoluded also the sitanniferous
alluvium conbained on them. Remnants of these older basalt flows, capped
with thick layers of ironstone, stand out as flat topped bills, A series of
other lava flows ocourred later,
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There are three important soil units on thia platean, namelys
i. +the Ferruginous Troplecal Seilson Crystalline acid rocks,
ii. the Groundwater Laterite and
iii, +the Butrophic Brown Soils of the Tropics,

Rocks of the Basement Complex may producse either Fermuginous Tropical Soil or
Groundwater Iaterite depending upon the drainage conditions. Basaltie rocks
may also develop under varied drainage conditions as Butrophic Brown Soils or
Groundwater Laterite. Well drained Ferruginous Tropical Solls (Eutric
Cambigels) cccour on relatively small areas only. The depth of the soill from
the surface to the upper boundary of the indurated plinthite is very variable
and this is one of the criteria used in classifying soil depth. The other
type of PFerruginous Tropical Soils developed under poor drainage and known as
Groundwater Laterite (Plinthic Iauwvisols) are more widely distributed on this
plateau than any of the other types of soils (soil report No. 7 and P71) and

in these soils the plinthite is soft and depths are more often more than 60 in.

The Butropic Brown Soils (Eutric Cambisols or Haplic Phaeozem) were developed

from voleaniec rocks or the Newer Basalt under good drainsge. Under poorly

drained conditions they produce Groundwater Laterite (P66), Mamy areas of

this type of geil undt have boulders and camnot be cultivated., The well drained
Futrople Brown Soils have good egoll siruoture and are free from inclusions
(P70) and their distribution is not extensive as they are confined only to
areas covered by volcanie lava. Bolls developed from basalt rocks are more
productive than those developed from the Basement Complex. The C.E.C. of solls
from Basalt parent material ranges from 14 to 16 wBq/100 g soil for the A
horizon and from 15 to 18 mEq/100 g soil for the B howizmon, whilst soils
developed from the Basement Complex range from 5 to O mEq/1oo & s0il for the

A horimen and from 6 to 14 mBq/100 g soil for the B horizmen (soil report T,

P66 and P70). Soils developed frem basalt usually have a 211 lattice type

clay and the exchange complex is generally well saturated wlith bases and the
carbon: nitrogen ratio ig approximately 1011.

Miange P.R. is one of the experimental sites for the Bauchl Plateau Zone.
Various experiments on growth of exotlc speclies such asm pines and eucalypis
have been initiated here., The climatic conditions on the platean appear
favourable for the growth of pilnes and being located on not too well drained
sollg, some species of eucalypis are sulied to this condition. The water
table in this particular reserve was below 25 f4 in July, 1970 and then rose
to 4.5 £t in September, 1970. This fluctuation of water table may be one of
the factors that led to the development of red mottles in the profile
( report Wo.10).

S0TL CONSERVATION PRACTICES NECESSAHY IN THE ECOLOGILCAL ZOWES

The physical and chemicel limitations of most soils in the area under
study are very common for all the ecological zones., In the northern ares of
Nigeria (Sudan and Sub-Sudan Zones) the soils are generally sandy and the
rainfall very low for forest establishment. Towards the southern parts of the
country, rainfall inoreases but the soils which were derived from rocks of the
Basement Complex are either shallow due e the presence of an indurated ironpan
or are deep but with some degree of drainage problem. Only small areas have
deep and well drained soils. While most of the soils derived from sandstones
are deep, very sandy end very low in fertility, others are also Limlted in
depth due to the presence of irompan in some part of the profile, The followlng
are the conservation practices for each of the scologleal sones:
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These zones have low rainfall (20 to 40 in a year) and the suiltability
of any soil in these mones for forest plantations is an economlc problem,
The soils in most forvest reserves locgbed in the Sudan Zone are mainly Aeolian
Drift sand (Regosols) and interspersed with fine textured alluvium (Vertisols
and Solonchaks ), while those in the Sub-Suden were developed either from Agolian
gsandg also or from.rooks of the Basement Complex. TFor forestry purposes, the
soils in these two zones ave classified as marginally planitable, The climate
(rainfall) is more of a limiting factor than the solls. DBut ftrees on a short
rotation like those intended for charcoal, fusl and for posits may be grown,
Neem trees have shown some adapitablility to the solls and climate but as to how
long the trees can survive under these conditions is still the subject of study.
The low orpganlc matier conbtent of the solls requires spscial abbtention. At the
Meidugurd F.R. (P 60) it was shown thal the organic mabter content of the soil
can be raised from less than 1 percent to as high as 4 percent by simply
allowing the fallen neem leaves to decay in the ground, TFor newly established
plantationg, it may be necesgary o establish windbresks in order to control
soil moisture evaperation and cub down trensplretion from the young seedlings.

In the case of Solonchaks, the eliwination of the salbs by flushing with
waber may not be practical in view of the scaxcity of water. In the case of
the Vertisols, proper dlming in land prepareation to attain the marimum
friability of the soll should be followed, In both cases, however, the
selectlon of sulbtable specles of tress should be ths right approach for the
goile in these zonesg.

Horthern Guinea Zone

This zone has ao annual reinfall from 40 to B0 in. FNaturel vegetation
is more luzurisnt than in the Sudan Zone. The solls in this zone are
Ferruginous Tropical Soils on Sandy Pavent Material {(Bulric Casmbisols, Plinthic
Tuvigols and Idithosols). For the Ffivest scdl, soll depth and eromion are the
impowbtant problems., It has been found that the roots of some indigencus and
exotic species cannot pesnentrate the indursited plinthite layer whereas sone
other species have that ability., The plinthite layer may be more than 36 in
in thickness and can be very hard. The use of a subsoiler to break this
hardened layer may be a temporary remedy and st the same time prove also very
expensive, Species of trees whose roots can penetrate the hardened plinthite
should be selecied. BSo Tfar, the rools of eucalypts only have shown to possess
this ability to penetrste indurated plinthiite.

Boil erosion presents some problem specially during the early period of
the establishment of the plantation. Observations have shown that soon after
the trees are fully esiablished and thelr cancopies c¢loged,soil erosion beconmes
stabllized and controlled. In lands with stesp slopes, it will be necessary
to prepare the land in alternste strips along the gensral contour., This system
will reduce the length of the downward slopes and prevent rapid runoff. ALl
land operations, Liks culdivation, should be done along the general contbour.

In the cage of the Iluwvisels in this sone, in relstively small areas only
iz soll drainage a very cridtloal factor fow tree growbth. Theme areas are

Jusually lower botbon lands along courses of streams., This type of land is not

very switable for forestry but 1if 1% becomes necessary to plant on i, selected
species of trees proved o be bolerant to wet solls should be planted. Draining
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ﬁh@ }an& can be done, but owing to the relatively low rainfall in this ZONE,
it will be betbter to let the rain water percolate into the soil and be stored
Tor future use rather than to let the water flow out into the streams,

The Lithosols are under capabllity class V and this soil wnit is not
recommended for any kind of cultivation and it is classified as Unplantable.

Southern Guinea Zone

This zone hag a higher annual rainfall than the Northern Guinea Zone and
it is also characterized by a more luwariant vegetation including the presence
of Riparisn forest. The three principal soil wnits in this zone are the
Ferruginous Tropical Solls on Crystalline acid rocks (Butric Cambisols, Plinthic

Luvigols) and Red Ferrallitic Soils on Loose Sandy Sediments (Rhodic Feralsols).

The important soll problems of the Ferruginous Trepical Soils are also similar
to those found in the Northern CGuinea Yone, namely soil depth and drainage
conditions., The treatments necessary for thelr correciion will also be the
same ag thoge mentloned for the Northern Guinea Zone. In the camse of the

Ferrallitic Soils which are common in many forest reserves in +this zone, the

problem lles in moil profile deficiency. These Ferrallitic Soils developed
from sandstone ave sandy and generally acidic and have very low reserves of
weatherable minerals. Being sandy, permeability is rapid and leaching of
plant nubrients 1lg excessive. To correct these deficiencies, il will be
necegsary to lncrease both the molsture and fertilidty holding cepacities of
the so0il by lncreasing the ovganic matter content through green manuring,
The low fertility of the sodls is ghown in a feritilizer experiment conducted
in the Mokwa Forest Reserve (Takumah loamy sand) which gave significant
regults with the application of nitrogen and phosphorus upon the growth of

Gnelina {Jackson ?9763. Much greater effect could have bheen obtained if the

organlc matter content in the soll was inoreased. Bo far, the effect of
organlc matter vwpon the growth of itrees has been tried only in the Sudan Zonme

cin the Yambawa fine sand. Jackson (?970) found significant results on the

growth of neem,

Large areas of class IV and class V lands ave Tound in many forest reserves
in this Scouthern Guinea Zone, While class IV lands ave classified as marginally
plantable, they should be considered as lagt in priority for forest plantations,
The class V landsg should be set aside for wildlife,

Derived Savanna Zone

Thig vegetabtive zmone located in the southern scarpment of Jos Plateau
has much higher rainfall (50 to 70 in a year) than the same vegatation zone
located south of the Benue River. The important soll units found in the area
near the Josg Platean are Ferruginous Troploal Soils on Crystalline Acid rocks
(Futric Cambisols and Plinthic Luvisols), Butrophic Brown Soils (Butric
Cambigols or Haplic Phaecozems) and Lithosols. Soil depth and soil drainage
are the important problems of the Perruginous Tropical Soils and the Lithosols.
Some forest reserves (Sanga River) have wide areas of shallow soils (Daji
sandy loam). Iike other similar soils of very limited effective depth, the
selection of appropriate species of trees whose roots can penetrate the
indurated plinthite is recommended rather than brealing it with the use of
a subsoller, Subsolling hasg, in meny cases, promobed the development and

" hardening of the plinthite. Alexander and Cady (1962) claimed that

deforestation causes havdening of the plinthite. Hardened plinthite were
noted under Riparian fopsst in both the Sangs River and Wimbis Forest Reserves,



18

Soil erosion and drainage are the important soil problems confronting
the Eutrophic Brown Soils. Soil erosion becomes a problem only during the
early period of growth of the ftrees bul as soon as the canopies of the irees
close, soll erosmion becomes stabilized and controlled. In the case of soils
with poor drainage, the selection of suitable species of trees should be
followed.

The area classified also ag Derived Savenna located south of the Benue
River has lower rainfall (46 to 56 in a year) than the similar vegetation
zone located south of the Jog esgcarpment, The soil units in this area were
developed from Cretaceous sandstones and classified as Red Ferrallitic Soils
(Rhodic Feralsols). The goils in most profiles are sandy with very low water
holding capacity, generally acidic, low in organic matber content and low in
general fertility. Trial plantings with teak, (melina, pines and Bucalyptus
made in the Western Okura Forest Reserve (&oil report No.9) on very deep, well
drained and red sandy soil are generally very poor compared with similar trees
planted in the Derived Savamma Zone also located gouth of the Jos escarpment
in Butropic Brown Soils. The deficiencies of these Ferwrallitic solls are
moigture, organic matter and the low reserve of weatherable minerals, Soil
conservation practices needed to correct these deficlencies are to increase
the organic matter content of the soil by green manuring and by application
of fertilizers. So far, no fertilizer experiments have been conducted in
thig soll unit in this particular vegetation zone.

Iithosols are also found in this soil developed from sandstone. The
treatments necessary for this soil deficiency will be similar to those already
mentioned for other Lithosols -~ gelection of sultable tres specles whose
roots can penetrate the indurated plinthitse.

20505 Bauchi Plateau Zone

Located at 3 000 to 4 000 £% altitude, btemperature assumes an important
climatic factor., For this reason, pines seem to be well adapted in this zone.
Two important soils in this zone are the Bubrophlce Brown Soils developed from
bagaltic lava flows and the Ferruginous Troplcal Solls on acid Crystalline
rocks developed from the Basement Complex. The latiter soills are generally
poorly drained (Plinthic Luvisols) and most forest reserves located in this
g0il unit are planted to various species of Fucsalyplbus. Unlike the Ferruginous
Tropical Soils, the Euilrophic Brown Soils have higher C.E.C., higher inorganic
matter and the solls have good structure to promote bebter root development.
The soils are slightly susceptible to soil erosion which can easily be
controlled, In the case of erosion in pine plantations,mechanical means of
control should be resorited to in as much am pine trees provide very little
ground cover and the rate of growth of pine itrees is rather slow, Selection
of sultable speclies of trees showld be made for the poorly drained solls on
this plateau, Rainfall in this zone ranges from 45 to 57 in per annum so that
it becomes more imporbtant to make this rain percolate into the soll rather
than to drain it out into the streams. Some species of Bucalyptus are known
to be tolerant to wet soils.

Most of the soils mapped in the northern States of Wigeria, with the
exceptlon of the Hutrophic Brown Soils of the Troplos and some of the
Fluvisols are low in fertility., Jackson (1970) has reporied meny fertilizer
experiments conducted on important soils including the Butrophic Brown Soils.,
The results from phosphate application have shown significant response on



19

growth of some specles of Pinus, Gmelina teak and Bucalyptus. In many cases,
better results wers obtalned vhen nitrogen was added. Potash, however, has
failed fo give any response to any spsoles so far tried., The experiments also
showed that different soll types and different specles of trees regulre
different amounts and kinds of fertilizers.

Pleld obmexrvetions also have shown that ash from burned savanna trees
has a profound effect on the growih of some exotic species of trees., Also,
trees grown on old sltes of termlite mounds are much bigger than those from
gurrounding areas., Theme observations suggest that much improvement in the
growth of trees cam still be obtained through increasing the organic matter
content of the soll and the application of different combinations of various
fertilizer elements.
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3 RECOMMENDATIONS

T+ ig recommended that semidetalled solil surveys of further foresi
regerves showld conbtinue, as large arveas of sulisble plantaeble land are and
will be required for plantaition development. To continue the classification
of the soilsg in the vemalning forest reserves in the northern Stabtes of
Figeris, a full tiwme counterpart in the soil survey seotion should be appointed
and trained. The sechion should also have a well tralined draftsman wlth
experience in map makling.

It ig suggested that a simple syster of classifying savamme solls
according to suitabllity for plantatlion development as inltlated in the
present studies should be developed as opporbunity offers. In the longew
term, following further development, such a simple classification might provide
the bagis for a mors complex Torestry site quality classification
syatem, The depth from the soll surfsce do the horizmon of the indurated
plinthite and the soll dralinage condiltions are the two most imporbant criteria
in clagsifying soll uwnits in relatlon to forest plantation development,

As the present soll suwvey secbtlon of the Bavanns Forestry Research
Station is inadequately stalfed to conbinus large scale soll surveys, the
Pederal Department of Forvesbry will require to consider how much essential
work will be required in the fubure, and whether sush work under certaln
cirounsbances should be the responsgibliliby of a centralized agency or should
be the responsibility of the several State Porestry Departments. The need for
uniformity of survey methods and correlation of resulits hardly requires
stresging.

The need for detalled soll surpveys of areszs of silviculibural development
ig a matber of some priowrity to provide data to determine the correlation
between the growbth of forestzy planitation specles and the site factors,
particularly soll characteristios.

As din soil surveylng, the measurenent of depths of wabter bables and
detailed investigation of thelr flucbuation in some of the selected forest
regorves should also be continued.

The moils in most Torest reserves in the Sudan Zone are masrginally
plantable doue to soll facotor and climetlic limitetions, These fores’ reserves
should be devoted mainly for itrees intended for fuel, charcoal and for posis.
Some of the soils in this zows have alkaliniity problems and species trial
planting experiment should be tried in this soil wlt. The cultivation of
Vertisols should be done when the soll resches its maximum friability,

Portilizer experiments caused harmful effects on neem itrees planted on
the Sandy Regosols in this Sudan Zone, It is therelfore recommended that
orgenie matter should be added with the fertilizers to act as a buifer.

The Ferruginous Troplical Solls in the Northern CGuines Zone are beset by
problems either of shallowness (depth to the indurated plinthite) or poor
drainege. For these moll deficlenciss, it is betber to seleot sultable species
of trees elther for poor drainage conditlion or for shallow soils rather than
to correct the moll deficlencies elither by dreinage ditehes or by the use of
s msubsoller to break the induwrated lronpen.
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The important soll wunits in the Southern CGuinea Zone vwhose limitations
are similar to those foumd in the Forthern Culnea Zone should also be treated
gimilaxrly. Another important soil wunit in this zone is the sandy soil
developed from sandstone. This soll will require some conservatlon practices
to improve both wabter and fertility holding capacities by the addition of
organic matter. Selectlon of sultable species of trees for this Perrallitic
Soil should be done in conjunction with the fertlility tests.

The solls in the Derived Savanns Zone are also Ferzuginous Tropleal Soils
and Perrallitic Solls on Looge Sandy Sediments like those in the Soubhern
Guinea Zone, with the exception of some soils developed from the Wewer Basalt
(Butropic Brown Soils of the Tropics). These soils found in some forest
regerves are very limited in area and are almost reforested. The development
of the sollsg in this zone should be concentrated in the Perruginous Tropical
Soils and in the Red Ferrallific Sodils. Some of the Ferruginous Tropical Soils
are deep and well drained and are plantable without restricbions while others
are shallow and some are poorly drained. The recommendatlons given for these
soll deficiencies, as mentioned in the other zones, are also applicable. In
the case of the Red Ferwrallitle Soils which are very sandy, the addition of
organic mabter and application of fertilizers are recommended. It should be
noted, however, that the Dewived Savanna Zone near Jos recelves greater ralnfall
than on the south of Benue River of the same zone, This may account for the
poor growth of Tealk and CGmelina in the latler arvea.

The climatic conditions in the Bauchi Plateau are different from the
other vegetation zones described due to its high altitude. Preliminary growbh
tpials of pines at the Miange Forest Reserve showed good adapbabllity. Bub
large areas of soils on this plateau helong to the Iuvisols group which are
poorly drained. The suitability of pines in this soll unit is still under
study in a trial planting located at the Mongu forest reserve., HNore trial
plantings of pines should be done on deep and well drained soils similar to
those at the Ta Hos forest resexve,

The plantable soils in all the forest reserves so far gtudied are generally
low both in organic matter and in essential elements. Fertilizer experiments
together with organic matiter should be tried, This kind of combination is
important in cases of sandy soils (Bed Ferrallitic Soils).

Lands under capability class IV are marginally plantable. These lands
should be set agide for future development or for wildlife purposes.
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CLIMATIC DATA IW THE SUDAN ZOW

Sok@%sg/ Esaei/ ] Maidugurié/

Honth Rein- Temperaturs Relative humididy | Rain- Temperature HRelative humidity | Rain— Temperaturs Relative humidity

fall °F % fall °F % £all 2y

0600 1200 0600 1200 0600 1200

In Hex, Hin., G.H.T. G.H, T, In Maz. Min., G.H,T. G, H, T, In Max, Hin., CG.HT, G.H. 7,
Janusry G.0 1.6 59.6 28 iz G.0 85.6 5601 37 13 0.0 88.9 B54.7 48 17
Pebruaxy | 0.0 95.5 62.9 EX 16 0,0 89.9 58.5 33 12 0.0 92.9 58.0 41 i3
Harch 0.0 100.7 70.2 23 10 0.1 95.7 68.9 31 12 0,0 98.2  64.9 34 11
bpril 0.4 104.9 76.2 33 17 0.4 100.8  72.4 42 19 0.3 104.1  Ti.1 32 12
Hay 2.0 102.8 78.6 56 29 2.5 99.3 T4.6 63 3z 1.6 102.1 15:4 53 25
June 3.5 97.6  T6.4 71 41 4e4  94.5 3.9 74 46 2.7 97.4 14.8 73 40
July 5.8 90,7 72.% 84 55 3,06 87.2 T71.1 88 60 6.9 89.4 2.7 87 £0
August 9.3 86,3 T2.1 90 68 12,4  85.1  69.6 94 71 8.8 85.6 7T1.2 94 69
September, 5.7 B%.4 T1.6 90 63 5.0 88,0 65.4 92 69 4.1 B9.4  70.9 93 59
Ootoher 0.5 96,1  70.% 8z 41 0,5 93.5 68,1 8o 36 0,8 95,3 68,5 83 37
Kovember | 0.8 97.7 64.3 47 16 0.0 92,5 61.6 48 15 0.0 95.1 59,6 60 18
Degember | 0.0 92.6 532.8 38 17 0.0 87.1 56,9 43 12 0.0 90.3 55,4 56 20

/' Dats from Land and Pecple in Wigeria by Duchanan and Pugh.
Temperature and relative numldity from 1943 to 1947

L

Rainfell mean of 35 ysars

o

Reinfall msan of A6 years

=N
"

¥ean of 34 ysars.

E‘
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Appendixz 2
w/
CLIMATIC DATA T THE SUB=SUDAW ZO¥

Bauchig/ Yelai/ Yel@aé/
Honth Rain~ Temperature Reiative humidiby| Rain— Jemperature Aelative humidity | Rein~- Temperabure Relative humidity
fall % fall °F % £all oF %

0600 1200 0600 1200 0600 1200

In Max. MWin., G,M.T, GuM.T, 1 In Mex. Min, CG.M.T. G.H.T, | In Mex, Hin. G.M.T. G.%. T,
Jarmary 0.0 87.8 59.0 28 10 0.0 95.1 65.2 35 16 0.0 94.8 58,7 55 14
February | 0.0 9i.1 82,7 25 9 0.0 98,4 69.4 33 15 0.0 99.0 65.6 47 18
March 0.2 95.5 68.4 27 10 0.3 102.0 175.5 34 17 0,1 102.0 72,6 50 22
April 1.4 98.1  72.7 47 18 1.9 103.0  78.8 55 26 1.0 102.6  77.9 61 33
Hay 3.5 94.8 72.0 72 34 4.9 96.9  T6.1 76 39 4.0 97.1 T7.0 76 48
June 5.9  89.6 £9.4 84 50 6.2 90.5 73.4 87 61 4.7 S0.7  73.2 88 62
Fuly 9.1 B4.5 67.9 90 62 5.8 87.4 724 90 66 £.0  87.3 2.5 91 68
August 4.5  B2.1  67.5 94 69 7.7 86.2  72.5 92 68 i10.4 B4.2  T1.9 95 1
September], 7.1 84.3  67.3 93 64 7.8  87.2  T1.5 93 69 8.7 87.0 Ti.i 96 T2
Ceiobsr 1.5 88.9 67.5 86 45 3.2 911 71:9 g1 60 3.2 91.2 T0.7 95 63
Hovember | 0.0 91.2 63.0 54 17 0.2 96.9 675 71 29 G.0 G6.4 6204 91 34
Desember | 0.0 89.2  53.7 38 13 0.0 96.0  65.1 47 19 0.0 95.9 55,8 78 24

1/ Data from Land and People in Nigeria by Buchanan and Pugh

Temperature and relative bumidity from 1943 to 1947 inclusive

Bk

Hgan «f 13 ysars.

Rainfall mean of 33 ysars

Rainfall mean of 35 ysars




CLIMATIC DATA 1IN THE NORTHERN CGUINEA ZONE

S&m&yﬁi/ Kad&n§g/
Month Raine Temperature Relative humidity Halne Tempesrature Belative humidity
fall o % fall °oF %
8600 1200 0600 1200
In Hax, HMin, G4, T, G, M. T. In Maz, Hin, G.1. T, G.H. T,
January 0.0 87.7 57.3 24 19 0.0 88.8 58.9 36 15
February 0.0 90.8 60.5 22 16 G.1 91,0 62.8 35 17
Haroh 0.1 95.6  67.0 30 17 0.5 93,7 67,2 45 20
bpril 3.9 96,5 71,0 53 30 2.7 95.7 71.2 61 30
May 9.9 91.8  70.1 62 44 5.8 915  71.2 81 50
June 13.4 87.4 67,8 75 59 70 86,0 68,1 91 £4
July 162 83.2  67.1 80 &8 8,6 81.7 6T.4 94 72
August 20.4 81.7 6649 82 71 1263 79.8  67.9 95 77
September 171 84.7 66.4 17 65 11.0 83,6 66,7 95 68
October EY B&.7 63.4 &1 45 3.0 87.9 66,1 92 83
Hovember 0.6 B9.5 60.4 35 25 0,2 90,5  59.5 74 23
December 0.0 87.3  57.3 27 21 0.0 89.4  5T.1 51 17

N,

ﬁf‘c}

S

Deis mesn from 192866

Dats from
Hadi

nfall mean of 35 years; an

Annual Report, 1966/67 Institute for Agriculiural Research.

Lend and People of Nigeris by Buchanan and Pugh.

1o

Teér deita from 1943 3o 1947.
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CLIMATIC DATA IN THE SOUTHERN GUINEA ZOHE'/

A
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endix

Hakarai?-/ Bidaé/ o Minnaé/
Month Rain~ Temperature Relative humidity| Rain- Temperature Relative Humidity | Rain— Temperature Relative humidldy
fall or % fall °r Mean 0900 h | fall oF %

0660 1200 0600 1200

In Mexe Min, G.M.T. G.M.To | Tn Maz. Hin. 900 b | In  Max, HMin., G.M.T. G M. T,
January | 0.11  94.0  65.1 81 29 0.02 94 69 30 0.0  94.9 66.6 40 24
February | 0.27 967 6909 77 30 0.24 97 12 43 0.2 96,8  T1.5 44 29
March 1.59  96.5 75.5 84 42 1.22 99 76 62 0.7 97.8 173.6 53 33
Aprdl 2.91  93.6  T5.5 88 53 2.17 98 76 67 2.4 97.7  75.4 73 44
May 6,27 89.9 73.5 92 62 | 5.26 91 T4 74 5.9  92.6 73.4 84 56
June 6.45 87.1 72,0 94 67 6.66 88 72 80 7.4 86,9 Tit.1 91 68
July 9.14 85,5 T1.9 94 68 129 86 72 83 7.9 83.9 70.4 93 73
Lugnast 9.93 85.0 72.0 94 71 7.14 85 72 81 11,0 82.3  70.5 94 77
Sephe 11.69  B6.1  71.5 9% 68 8,48 86 72 84 11.9 84,7 69.6 94 72
Ootober | 5,31  87.7 Ti.2 95 65 3.98 89 Tt 78 5.7 88,1 69.6 93 65
November | 0.42 90.1 69.4 94 50 0.29 92 68 70 0.2 93.2 66,5 17 40
December | 0.16  92.2  62.7 90 35 0,00 93 67 48 0.0  94.6 65.5 53 28

i/ Data for Bida and Minns frem Land and Pecple in Nigeria by Buchanen

and

g/ Climate Investigation Centrs,; Lagos.

Pugh.

Record mean 1951-60,

Temperature and velative humidity ave mean from 1943 to 1947
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Appendix

5

CLIMATIC DATA IN THE DERIVED SAVAWNA ZONWE

/
1ﬁknjal/ Enugéé Nimbiai/
(1967 ~ 70)
Month Rain~ Temperature BRelative humidity} Rain-~ Temperature HRelative humidity} Rain— Temperaturse Relative humidity
fall oF % fall °F % fall oF %
0600 1200 0600 1200 0600 1200
In Max, Min, G.M,T. G.M.T.1 In Maxe Min, C.M,T, Gol, To In Max, Hin, G.M,T, G M, T,

January 0.1 90.0 T71.0 70 0.7 89.7 72.2 82 46 0.0 92 63 63 36
February| 0.2 93.0 74.0 67 Tel 92,1 733 80 46 0.0 96 67 61 31
Haroh 2.3 950 77.0 70 2.6 92,7 T75.0 86 54 0.9 96 70 78 45
Appil 4.4 950  T7.0 70 5.9 911 74,6 88 &2 5.5 93 74 86 54
Hay 5.5  90.0 T74.0 75 0.4 88.1  72.9 99 69 9.1 87 74 89 65
June 8.1 88,0 73.0 77 11.4  B5.1  T1.6 g2 73 7.8 84 7C 89 68
July 7.3 835.0 72.0 78 7.6  82.%  T1.5 92 75 15.5 a3 66 51 71
August 7.8 850 2.0 73 6.7  83.0 T1.1 91 13 16,3 81 66 8 12
Sept. 9.7 87.0 T1.0 79 12.8  84.5 70.8 93 73 1107 84 65 93 69
Ootober 5.1 87.0 72.C 78 9.8 86,5 71.0 93 70 3.4 &1 66 93 65
dovember ad.5 90.0 710 73 2e1 89.2 72.6 21 58 0.9 G2 £2 8o 36
Dasember | 0.5 90.8 65,0 5 0.5  89.3 72,1 83 50 0.0 90 58 75 29
_‘2_/ Dats based from weathsr statlon at Iokoja. HMesan of 51 ysars
%/ Data from Land and People in Nigeris by PBushanan and Pugh. Temperature

Savanna Forastry Research Stabtion record.

and relative humidity are meanz Ifrom 1943 = 47
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Appendix 6
B
CLIMATIC DATA IN THE BAUCHI PLATEAU ZONW

Jos
Rain-  Temperaiure Relative hunidity
Month | £all o %
0600 1200
In Max, Min, UM, T, G, M, T,
Januvary 0.1 82,1 57,0 33 14,
February 0.4 85.6  59.3 40 17
Maxch 1.0 87.2 64,1 45 18
April 3.5 88,5 6643 66 24
Mey Te9 85,0 6504 83 46
June 9e1 80.9 63.4 92 62
July 12,9 T6ed 62,7 95 71
August 11.6 T4.9 62,3 97 76
Sep tember 8.4 78,6 62,2 96 63
Oetober 16 82,2 62,2 86 45
November 001 83.4 60,3 51 29
Devember 0,1 82,4 57,2 40 17

1/ Data from Land and People in Nigeria by Buchanan
and Pugh, Rainfall is mean of 29 years and other
data mean from 1943 to 1947.
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A report on the fluctuation of water tables in some forest reserves

semidetalled soll suwvey
North Central 8tates

senidetailed soll survey
North Central State;

semidetalled soll survey
North Central Statbes

semidetailed soil survey
semidetalled soll survey
semidetailed soll survey

gemidetailed soll survey
Langal Forest Reserves
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Appendix 7
LIST OF SOIL SURVEY REPORTS

of

of

of
of
of

of

the Afaks Forest Reserve,

f the Nimbia Porest Reserve,

the Sanga Rivexr Forest Resexve,

the Tambawa PForest Reserveg
Mokwa Forest Hesexrvej
the Osars Forest Reservej

Rafin-Bauna, Mongu and Gindipi-

Benue Plateau Statey

reconmaissance soil survey of Doma Forest Reserve, Benue

Plateau Statey

reconnaissance soll survey of Dekina, Okura~-Iyale and Western

Okura Forest Reserves, Kwara States

in the Nowthern Reglon

of Wigerla.
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Appendix 8
LIST OF INDIVIDUAL PROFILES EXAMINED

Pé - Kateina City Hall Plantation, Katsina
Pi6 - Gugau Rural Plantation, Sokoto
PAZ - Anara Forvest Reserve, Zaria
P44 - i 1 i Zaria,
P55 - Hadejia Town Plantation, Hadejia
P56 - n 1 u Hadejia
P57 - Malam Maduri Plantation
P58 - Gabasawa Forest Reserve, Gumel
P59 o Gumel Forest Reserve, (umel
P5QwmA - " # L Gumal
P60 - Maiduguri Fuel Plantation, Maiduguri
P61 - Balori Ridge Forest Reserve, Meiduguri
P62 - Fuchu Forest Reserve
P62__A - i1 LE] o
P63 - Pompomaxri Forest Reserve, Maiduguri
P64 oo Danfisa Torest Reserve, Asare
P65 - Kurmin-Biri Forest Resmerve, Katchia, Kaduma
P66 - Misngo Forest Resexve, Jos Plateau
P67 - Cece Forest Reserve, Lapai, Minna
P68 - Vom Plamtation, Vom, Jos Plateau
P69 - Chanje Forest Reserve, Kafanchan
P70 - Ta~Hogss Forest Resexrve, Josg Plateau
P71 - Barakin~Ladi Porest Reserve, Jos Plateau
P72 - Jere Forest Reserve, Jos Plateau
P73 - Maje Abuchi Forest Reserve, Abuja
P74 - Miona Fuel Plantation, Minna
P76 - Idu Forest Reserve, Abuja
P78 - Agaie Fuel Plantation, Bida
P90 - Guge Forest Resmerve, Zaria
P92 - " s " Zaria
P93 - " 1 " Zaria
P94 - Kainji Dam Site
1] o

P95 -
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Appendix 9

A SUMMARY OF THE EXTENT, RAINFALL AND GEOLOGICAL FORMATION
OF THE SOIL UNITS IN THE FOREST RESERVES OF THE

SAVANNA ARBAS OF NIGHERIA

Forest Area Vegetation Annual Geological Soil Units Area
reserve (ac) Zone reinfall Formation (ac) |
: (in) |
Afaka 26 982  Northern 43 Basement Ferruginous 19 070
Guinea Complex Tropical Soil on
Sandy Meterial
(Butric Cambisols)
Groundwater 2 520
laterite
(Plinthic Luvisols)
Allvwivm Hydromorphic 1 942
Uhelagsified 3 450
Nimbia 5 440  Derived 67 Newer Butrophic 1975
Savanna Bagalt Brown soil
(Butric Cambisols)
Groundwater 138
laterite
(Plinthic Luvisols)
Perruginous 918
Tyrepical soil
114 i 1 235 i
Bagement (Butric Cambisols)
Complex Hydromorphic 127
(Butric Fluvisols)
Unclassified 1047
Sanga 70 054  Dewxived 66 Newer Futrophic Brown T 330
River Savanna at Bagalt solil
northern (Butric Cambisols)
parh Basement Tdthosol over 25 690
Complex Perruginous crust
Ferruginous 22 179
Southern Parruginous
Guinea at Tropical soll
the southern (Butric Cambisols)
parh Hydromorphic 694
Alluvivm Juvenile soil 2 982
on Riwverian
(Butric Fluvisols) 11 039
Gromdwaber 170
laterite
(Plinthic Luvisels)
Yambawa 385  Sudan 33 Apolian Juvenile seoil 380
Drifh Send  (Dystric Regosols)
Hydromorphic 5

(Butric Cambisols)
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Appendix 9 (Cont'd)

Foreat Area Vogetation Annual Geological Soil wmite Area
reserve (ac) rainfall  Formation (ac)
(in)
Mokwa, 15 123 Southern A4 Sandstone Red, VYeakly Perra- 13 700
Guinea 1itic soil om
loose sandy sediment
(Rhodic Ferralsols)
Transitional 935
Ferruginous Tropical
soil (Butric Cambi-
gols)
Lithosol on Ferrue 400
ginous crust
Tnelassified 88
Osara 119 040 Southern 52 Bagement
Guines Complex
Ferruginous 46 091
Tropical soll on
aclid crystalline
rools
(Butric Cambisols)
Allwvdum Groundwater 291
laterd te i
Plinthie Luvisols 2 058 |
Juvenile solil on 441
Riverian ‘
(Butric Pluvisols) ‘
Tnolagsified T0 159i
Dekina 26 611 Derdved 56 Cretaceous Red Fervalitic 13 040 |
Savanng Sandgtone (Rhodic Ferralsols) f
Lithosol Raw mineral :
goils 1 596,
Western 23 469 Derived 56 Cretaceous Red Ferrallitic
Okura Savanna (Rhodic Ferralsols)
Ferzuginous Tropical
Bodl 2 112
(Butric Cambisols) ;
Raw Mineral Soils 1175
Okura~ 48 920 Derived 56 Cretaceous Red Ferrallitic 43 691
Iyale Seranna Sendatone (Rhodic Ferralsols)

Lithosols Raw mineral 2
soils 2

129
508
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Appendixz 9 (Conttd)

Forest Area Vegetation Arcnual Geological Soll units Area
reserve (ac) rainfall Formation (ac)
(in)
Doma, 247 298 Southern 55 retaceous Red Perrallitic 37 492
Guinea Sandstone (Rhodic Ferralsols)

Ferruginous Tropical 158 293
(Butric Cambisols)

Alluvium Juvenile soil on
Riverian (Dystric
Fluvisgols)
Tmelasesified 42 040
Perruginous Tropical 46 091
soll on acid crystale
line rocks (Butric
Cambiszols)

Alluvivun Growndwater 291
laterite (Plinthic
Luvisols)
Hydromorphic soils 2 058

(Futric Fluvisols)
Juvenile soil on
Riverian (Butric

Fluvisols )
Tnelasgified 70 159
Rafinm 2 477 Bauchi- 56 Basement Perruginous Tropical 15
Bauna, Platean Complex Spils (Butrie
tambisols)
Alluviuam Eutric Fluvisol 5
Tnelassified 2 457
Gindixl- 3 271 Bauchi~ 56 Basement Eutric Cambisols 1 B3
Langal Plateau Complex Vertic Cambisols 239
Unelasgified 1 501
Hongu 1 331 Bauchi-— 56 Bagement Butric Cambisols 304
Plateau Complex Raw mineral soil 767

Aldwrium Vertric Cambisols 160




SOME CHARACTERISTICS OF THE SOQIL UNITS

Appendix 10

Solum G.E.C. Hinexral
Soil Unit Drainsgse Colour Depth Clay Minsral mBq/100 g Friability  Reserve Fertility
{In) soil
Parruginous Good Yellowish 20 to Krolinite and 6 to 12 Friable Appreci-~ Falr to
Tropical Soil brown to 60 some HMontmo~ noist, able low
{Butric Cambisols) Yellowigh rillonits hard dry
red

Groundwater Poor Light brown 20 to do 6 to 12 do do do
Laterite Red mottles 50
(Gleyic Luvisols)
Hydromorphio Very Dark gray over Mainly Depends on Usually
(Butric Fluvigols) Poor = Homtmorillonits goil texture high
Butrophioc dell Reddish over do 30 to 30 Friable High High
Brown Soil Drained brown &0 moiat or Ary
(Haplic Pnaeczems)
Lithosol Well Brown to 12 or Friable Fair Fair

drained brownish Leas moist, hard

Gray dry

Juvenile Soil Well Light gray Ovexr 2 to 5 Usually Very low Very low
on Riverian drainad t0 brown 60 gand and
{Dystric Fluvisols) very loose
Red Veakly 4 little Yellowlsh Over Kaolinite 2 to 10 Very friable Very low Very low
Ferrallitic excesaive red 60
{Bhodic Ferralsols)
Tertisol Toderate~  Dark gray 36 o Hontmorillonite 30 %o 50 Hard dry, High High

1y well to black 50 plagtic wet
Juvenile 3Soil Excesgive Yellowish Over 2 to 5 Very loose Very low Very low
on Asolian brown 60 wet or dry

(Dystric Regosols)
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Appendix 11
DESCRIPTION OF INDIVIDUAL PROFILES

Information on the Sita:

o
Bo

Co

do
Bo

i

&o

ie
Jo
k.

be
Co
do

Se

Profile oz 58
Soil name: Yambaws series

Higher category clagsification: Weakly Developed Soils within
Juvenile Solls on Asolian Sand, or Quaritsipsanments

Date of examination: 21 Sepiember 1967

Authors A. Barwera and S. Amujo

Location: Gabasawa F.R.3 30 miles from Kano, Latitude 12° 10° u,
longitude 9° 0% E

Elevation: 1 300 £%
Land Forms
i. vphysiographic positions Plain
ii. suwprounding land forms Plain
iil. wicrctopographys Mlat

Slope on whigh vrofile is steds About 2 pewvcent down to the south

Land-use: Clearved and planted to neem trees

Climate: Under Sudan Savenna where the annual rainfall averages 33.9 in
with 7 monthe of less than 1 in of rain. The mean annual
temperature iz 81°F. The sunual maximum is 101 °F and the anmusl
minimum ig 67 °F. The relative humidity at 1 530 hrs ranges from
11 percent in March te 68 percent in August.

L Information on the Boil

Parent magterials Aeolian sand drift belonging to the Chad Formation
congleting walnly of quartz send. This was depoasited
during the Quariernary

Drainares Somewhat excessive, Class §

Moigture conditions in profile: Moist

Depth of groundwater table:s During time of survey was 43 in

Pragence of surface stones, rock outoropms Wil
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gs Presence of salt op alkelis Wil

h, Human influences Ll

Brief Desordpliion of the Profiles A very deep sandy deposit carrded by wind.
The sand is very loose and structureless (mingle grained)s; greysh brown, brown
to brownish yellow., The colour diminishes with depth. Motitles may be present
especially at the lewer partm of the profile. There ig very little to no profile
development and there are very few distingulshing chavecteriszibics among the
horizone.

Profile Desgription

AC 0 - 5 din Brown (10 TR 5/3) moist, Tine sandj structurelessy
P o -« 13 om loome and very fyiable molst or drys few fine
rootey boundery iz smooth and diffuse; pH 5.63
5 = 12 in Light yellowish brown (10 YR 6/4) moist, fine
13~ 30 om gandy structureless (single grain)j very slightly

compact, gensrally looge and friableg few fine roots
boundary is smeooth diffusey pH 5.63

12 w24 dn This layer is very similar to above layer only

30 61 om very slightly different in colour. pH 5.0

24 w A0 dn Very pale brown (?@ TR 7/4) modst, very fine sandg

61 - 102 om strustureless (single grain); very loose and friables
free of any inclusiong bowndary is smooth and diffusey
pH 5.6%

40 - 4+ in Very pale brown (10 YR 7/4) moist; fine sands

102 R strustursless (&&n@l@ grain) looge and friables

with few Faint yellowish red (5 TR 5/6) mottless
few fine iron concretionsg pH 5.2

Note: At this depth (43 im) the water table appearsed and it was not possible
to dig Purther down.

Interpreted Charascteristics of the Boil

Being sandy, the soll is loose and has very rapid permeability. It is
very eagy to cultivate even with the use of Tarm machinery but the difficulty
lies in the choloe of plants to sult both the soil and the climailc conditions
of this area. To improve this soll, organic matter must be added to inoresse
its water holding cepacliy and at the same time prevent rapld leaching of the
plant nutrients. Some diffleulty will be encountered in irwigatlon dus to the
rapld permesbility but an overhead aystem of ilrrigation is suggested.

S0 far neem trees have shown good adapiability to both soil and clinmate
of this ares bub how long a plantation of neem can survive s+ill remains to be
seen. However, it has already been found that if the wood deslred is only for
posts or for fusl, neem tress are well adapted.
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The classification of this soil into Weakly Developed and Juvenile Soil
on Aeolian Send was based on the work of R.A, Pullan Trom a previous clagsificae

tion made on this same type of soil.

of the texture, strucbure and colour confirm +the above classification.

exchange capacity.

Profile No. 58

Chemiocal and Mechanical Anslysism of the Bamples

The profile cheracteristios especially
The
chemical analysis showed very low C.E.C. and the mechanical analysis showed

thig soil ‘o consists wainly of quarts sand which accounis for the low cation

Depth Inches 0 = 515 = 12]12 = 24{ 24 - 40] 40 -~ 60
Centimetres 0 = 13113 = 30|30 - 61| 61 - 102] 102 - 152
Soil reaction (pH) 6.3 5o 560 6ol 7.0
C.E.C. (mEq/100 g soil) 141 0.5 0.4 0.4 0.3
| Extractable cations:
é £ (ppm) 16 16 8 20 4
§ Wa
| Ga  (ppm) 150 120 90 60 90
Mg (ppm) 58 49 73 53 48
Total 224 185 171 133 142
Sol. phoshopus (ppm) - 2,0 on 1od o
Organic matter (percent) 0.39 0.34 0.17 0.21 0.10
Total nitrogen (percent) 0,029 - o - -

Soil fractions (percent)
Coarse sand
Fine sand
B5il%

Clay

Notes

Organic carbon by ithe method of galkley Blaolk
Exchangeable bases using NeAmmonium Acetate. , .
Solwble phosphorus wag exitracted by a 0.2H HESO4 golution using

1 to 20 goiliacid ratioc.

Soil reasction was debermined with 1:2.5 soil to water ratlo.

Mechanical analysis with the method of Bouyoucos using #lalgon® for

disparslon.
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Sitaes

a, FProfile Nor 62
be Soll names Blrmln Seriss of the CGedao Assooclatlon

c. Higher category ¢lasgifications Weakly Developed Soils on loose
sediments or a Butric Hegosols or a Psamment

d. Date of examination: 13 October 1967

e, Authors A, Barrera and 3. Amujo
fo Looations TFushu F.Rey 31 mi northeast of Maidugmgi along
Maiduguri - Dikws rvoad. Latitude 117 50°' N,
longitude 13° 300 B
g, Blevalbion: Approximetely 1 000 £%
h. Land forms
i, physiograpbic pogitions Plain
id.  sureounding land foxms Pledin
iii. microtopographys Plat

i, Slope on whioh profile is siteds Flat O~1%

3o  land-uses Planted to forest tree seedlings consisting of Acacle spp mostly

ke Climstes Located in the Suden Zone type of vegebsatlon where annual rainfall
ranges from 15 to 35 in falling betwesen June to Septembex.
Temperabure has a mavimun of 106°F in April and o minimum of
55,691 in Pebrusry. The wind is NE from December to February and
SW from My o June.

General Infeormation on the Sodil

a. Parent materisls Sandy wmaberials over the Chad Sediments

be Drainapes Dxzcessive

co Moigture conditions in profile: Modst at 245 in below surface

d. Depth of srouwndwater tebler 184 T4

e, Iresence of surface stonss. rock ouborops: None

£o Bvidence of erogions None




8. Presence of salt or alkalis None

ho Human iafluence: Land clesred fow plenting

IIT. Brief Description of the Profile

The profile is poorly developed, consisting of very deep, excesglvely drained
light yellowish brown fine sand on fopfollowed by a series of reddish yellow
structureless Tine sand layers. ’

IV. Profile Deserintien

0 - 5 in Brown (10 YR 5/3) wet to light yellowish brown
(10 YR 6/4) dry, fine sand; single grain, very
loose dry, friable woisty few fine pores, many
fing rootey clean and smeoth boundsry; pH 5.43

5 w 14 in Dark brown (7.5 YR 4/4) we® to light yellowish
brown (10 YR 6/4) dry, fine sand; structurelesss
very slightly compact, friable moist, few fine
and medium pores, sbundant fine and coarse rootsy
boundary ig clear and smoothy pH 5.3

14 w24 in Strong brown (7.5 YR 5/6) wet to reddish (7.5 YR 6/6)
dry, fine sand; structureless, loose and friable moist
or dry, very slightly compact; few finme roots, swmeooth
and diffuse boundarys pH 5.3

24 - 48 in Reddish yellow (7.5 YR 6/8) wet to reddish yellow
(7.5 T8 7/6) dry, fine sandy structureless; very loose
and frisble modsts' few fine rootsy smooth and diffuse
bowndary; pH 5.0y

48 - 86 in Reddish yellow (7.5 YR 6/6) wet to reddish yellow
{7.5 TR ?/6) dry, fine sgandy structurelessy very loose
and friable molst, boundary smooth and clears; pH 5.03

86 - 102 in Very pale brown (10 YR 7/4) moist to yellow (10 YR 7/6)
dry, fine sand; strucbureless, very loose wmoisty pH 6.2,

Vo Interpreted Characterisiies of the Soll

Thig soll is very sandy and under a climate with low rainfall and warm
temperature. The soil has repid permeability and is low in fertility. The
choice of plants to sult these conditlons is very limited. Only a few
adaptable speoies can grow. In this reserve, trial planitings have been
started with some species of Bucalyptus and othera. Under similar soile and

climate, neem trees have shown good growth for posts and fuel wood. The
gultability of this site for timber purposes still has to be proved.

The addition of orgenic matter to this soll will inorease its waler—
holding cepacity as well as reteln much of the Terdility, Feprtilization with
complete elements of nitrogen, phosphorus and potassium will help plants to
a good sitart. An overhesd lrvigation system im suggented in view of the rapid
permesbility of the soil which makes it impossible to conduct water through
ditbches.
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The classification of this soil as Weakly Developed Soils and Juvenile
Soilas on Aeolian Sand was based on the morphologleal characteristics of the

profile as shown by its lexture, colour apnd structure.

by R.A. Pullan in 1962 in his survey of fhis area.

very low C.BE.C. as the soil mineral is mainly nmade of guartsz.

Chemical and Mechanical Analveis of the Samples

This was also classified

The chemical analysis showed

Profile No., 62
Depth Tonches 0 - 5 5 e 14114 = 24] 24 - 48] 48 = 86] B86-102
Centimetres O = 13113 w 36136 « 61 61 «122{122 ~218]218=259
So0il reaction [pH) 5ed 5a3 5.3 5.0 5.0 6.2
C.E.Co (mBq/100 g soil) 2,8 5.0 6.1 6.4 5.4 4,1
Extractable cationsi
K {ppm) 16 8 8 16 24 40
Ha (ppm) . = . - - i
Ca  {ppm) 210 200 300 220 160 300
Mg (ppm) 100 12 126 154 112 102
Total 326 320 434 387 296 442
Sols phosgphorus (ppm) 3.6 7.0 8.0
Organic watter {psrcent) ol 0,25 O.17 o 0014 -
Total nitrogen (percent) - - - - - -
Soil frastions (percent)
Coarse sand
fine sand
Si1%
Clay

Notes

Orgeanic carbon by the method of Walkley Black.
Excheangsable bases usglng Nedmmonium Acetate,

Soluble phosphorus was extracited by a 0.2H H230

1 to 20 soils acid ratio

Mechanical analysis with the method of Bouyoucos using "Ualgon®

disperaion,

4

Boil reaction was deltermined with 1:2.5 soll to water vatio,

gsolution using

fop
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Sites

B
be
Ca
d@
€a

£a

Profile Nos 624
Bodl names

Higher caterory classifications A cracking clay or Vertisol

Date of examinations 13th Ootobey, 1967
Authoxs A, Barvera and 5. Amujo

Loeations Tuchu F.B., 31 miles along Malduguri - Dilwe road.
Latitude 11° B0% W, longitude 13% 208

Blevationt Approzimetely 1 000 £+t
Land forms
1., physiogrephic position: Plain
il. surrounding land forms Plain

ild. wmicrotopographys lat

Slope on which profile ig slteds Flat (0-1%)

Land~ugser  Under cover of grass awnd low irees

Climates Located in the Sudan Zone type of vegetatlion where the snnual
rainfall is from 15 to 35 in falling betwesn June to September.
Temperature has a maximum of 106°F in April and a winimum of
55,69 in February. The wind iz NE from Desember to February
and 3W from May to June.

General Information on the Soil

o

b

£

o

h.

Porent materials Alluvial deposits

Draineses Slow, Clasma 3

Moisture conditions in vrofile: Modest at 13 in from surface

Depth of groundwater table: 184 £14

Pregsence of surface stonss, rook ouborops v None

Evidence of erosions None

Pyggance of salt or alkslis Alkaline below 13 in depth

Hupen influsnee: None
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Iix Brief Descrintion of the Prefile

The black upper layer is clay that cracks on deying and is hard when dry o
plastic and sdlcky when wet, The lower layers are also clay which is davrk grey
to dark greyish brown cley, and are alkaline. The lowest layer is pale yellow
to white sandy leam and is calcarsous.

v Deperiotion of Profdile

0 - 3 in Dark grey (10 YR 4/1) moist to grey (10 YR 5/1) dry, clays
nagalve sbtructure; very hard dry, sticky and plastic wel,
very few fine poresy many £lne roots; boundary iz smooth
and diffuses pH S.43

3 - 13 in  Daxk grey (10 YR 4/1) noist ox dry, oclay; nassive structures;
very hard dry; plastic and stleky wet; wany fine roobsg
smooth and diffuse boundary; pH 6.2

13 ~ 38 din  Dark greyish brown (10 YR 4/2) wet or dry, clay; massive
strusturey compact and hard deyp plastlic and sticky wetds
s8light reaction with HC1y clear and smooth boundarys pH 8.0

38 - 66 in White (10 YR 8/2) dry to very vale brown (10 YR 7/3) wet,
sandy loam structwrslessy hard dry and slightly sticky and
slightly plastic weby no resction with HC1; boundary smooth
and clsary pH 7.93

66 -~ 89 din  Pale yellow (2.5 ¥ 5.4) wet to white (2.5 ¥ 8/0) dry clays

naselve structure, very herd dry, plastlic and sticky wet,
gtrongly caleaveous, medium size modules of CaCﬂ3g pH 8,5,

W Interpreted Cheracterisiion of the Sodl

This soll ie the se-called cracking clay type and is very difficult %o work
elther when wet ox dry. VWhen dry it is bard and when wet it is plastic and
gticky. The analysie shows 1t hes only 0.81 pereent corganic matisr on the A
hordzon so thal large additions of this materlal will help te meke the soil
more frisble. Trees or other planis way be damaged especisally during the dry
season due to breaking up at thelr roots cawsed by the cracking of the soil.
The additlon of organic material may reduce this cracking. There is 1little
danger of erosion or wind blowing from this soil type. However, thers are
some indloatlons of this soil becoming alkaline as shown by the high pH values
both in the third and last horizons. These two layers are also caloareous.
Aoy drzigatlon done in this soll showld be well cunitroiled zo as to prevent
salte rising to the suwrfase. Adequate drainege is also essentisl,

The classificallon of this soil as Veritisol was based on ids physical
conditions and texture of the upper 38 in. The characteristic cracking seen
at the time of sempling fuprther confizme this classifiocatlion.
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d, Meochanical Analysis of the Samples

Profile No, 62 - A

PP Cemtinotzes o - 3 8 13838 Z 37|37 Zaéo|rde o
Seil reaction (pH) 504 6.2 8.0 749 8,5
C.E.C. (mBq/100 g soil) 1643 147 27.6 14,1 18.0
Bxtractable catlonss
X (ppm) 128 88 120 64 72
Wa - - - - -
Ca  (ppm) 320 480 580 300 560
Mg (vpm) 671 707 593 328 318
Total 1119 1 275 1 293 | 692 950
Sol. phosphorus (ppm) 1.6 7.0
Orgenic matter (percent) 0,81 0,41 0,36 - -
Total nitrogen (percent) 0,066 0.031 - - -

Seil fractions {percent)
Coarpe sand
Fine sand
91kt

Clay

Notes Soil reaction was determined with 1:2.%5 soll to water ratio.
Oprganiec carbon by the mnethod of Walkley Black,
Exchangeable bases using NeAmmonium Acetate.
Soluble phosphorus was extracted by a 0.2 H“SO& gsolution using
1 to 20 soils acid rabio “

Meochanical analysis with the method of Bouyoucos using "Calgon" for

dispersion,
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DESCRIPTION OF INDIVIDUAL PROFPILE

Information on the Sites

a. Profile Nos 64
b. Soil neme: Very similar to Inkeb series deseribed by Pullan (1962)

c. Hig

sher category clessification: May be placed under Halomowphioc
(Tomlinson, 1965

or as Gleyie Solenchak (Soil Map of the World)

deo Date of examinations 14 October 1967

e, Authors A, Barrersa and S. Amujo

£o Location: At Danfisa F.R. locabted between Azare and Misau.
Latitude 11° 187 W, longitude 10° 237 B. In a cassia
plantation

g Bleveltiom: 1 600 %

he Lopd Toxms

1. physiogrephle position: Plain
ii. surrounding land forms Undulating plain (2 to 8% slepe)
idd, nmierotopographye Pladn

i. Slope on which profile iz siteds 2 4o 3% down towards the NE

Jo  Lendeuse: Planbed to Camgls slames

k., Climate:s Seven monmths dry (mid October to end of April). Rain staris
in May with its peak in August with an annusl mean of 30.6 in.
The mean monthly temperature (maximum) is 102°F in April to
85°F in August. The mean minimum ig 76°F in May to 52°F in
Decenber.

Uenerel Information on the Soil

a. Parent materisl: Alluvium on inter-dune depressions
be Dralnage: Wederately well drained, Clams 3

¢ Modwture conditlons im profiles Dry on upper 17 in and moist below

do  Depth of sroundwsber tables Ne recond

eo, Premsence of surface stones, rock oubcrops: None

o Evidence of erosmions Blightly eroded along paths

g. ZErepence of salt or alkalis alkali below 17 in from surface

ho Humen influence: Field hes been unier culilvation for semetime .
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11T Brief Description of the Profile
Fairly deep, fine-textured soils from 4 o 56 in depth amd with clime
concretions throughout thiz depth. Red motitles ave clearly visible within
the lighit-coloured (pale brown to white) soil matrix. High pH values
(pH 8.2 to pH 9.9) ngy indleate presence of soluble sodiuvm salt.
IV Desgeription of the Profile
0 - 4 in Dark brown (10 TR 4/3) wet to pale brown (10 YR 6/3) dry,
0 - 10 om sandy loam; medium weak gramular structures hard dry,
frisble moists few fine quariszite graineg, nany fine roots;
boundary is smooth and olear; pH 7.0
4 - 9 in Yellowish brown (10 YR 5/4) wet to brown (10 YR 5/3)

10 - 23 om dry, clay; veak medivm subangular struciure; bard dry,
plasile and sticky wet; mamy fine pores: many medium
roets; few to very few emall llme concretions; boundary
is smooth and diffuse; pH 8,03

9 o 17 in Pale brown (10 TH 5/3) nolat; clayy weak medium subangular

23 w 43 om struotures with fow fine and distincet red mottles
(10 YR 5/1)y bard dry and sbicky and plastic wet; few
very fine poresy wmany fine quartzibte greins, few lime
concretions; soll matrix is caloareous; bourdary is smooth
and clear; pH 8.2

17 - 38 in Pale brown as above; with meny mediuvm and distinet

43 - 97 om light grey (2.5 ¥ 7/2) and ved (2.5 TR 4/8) mottles;
sandy clayy weak medium subangular blocky sirucbure;
hard dry, slightly plasiic and sticky wets few lime
coneretionsy boundary is smooth and olear; pH 9.4

28 w48 im Same characteristics as above; except that this howizon

97 - 128 om is more compact and resction im but slightly caleareouss
boundery is smooth and clearg pH 9.93

48 - 56 in White (2,5 ¥ 8/2) moist, sandy clays with red (2.5 YR 4/8)

122 - 142 com and pale yellow (2,5 ¥ 7/4) nottless wesk medium subangular
structure; compact and hard dry, slightly plastic and
stloky wets slightly calcawreous; pH 9.8.
v Interpreted Characteristics of the Soil

The cultivation of thisg soll by wmechanicsl means is somewhat doubtful due to
the presence of several oubcrops of granite in the surrounding areas. In
addition, the relief being rolling with 3 to 5 percent of slope may create a
problem in soil ewosmion. If cultivation is to be done, another seoll problem
to encounter im drainage. Motitles are present 9 im below the surface. Much
of this soil moisture comes from lateral seepage. This seoil has a problem in
alkelinity pessibly with concentrations of sediuvm salte sbout 17 in from the
surface. The soil may be sulteble only for elther grazing or for trees but
only plants sultable or telerant o slkaline conditions should be tried,

The classllication of this soll ap Helomorphic opx (Gleyie Solonchak im based
on a previcus classificatlion and substentiated from the chemlical analysis, The
hopimons of high pH values put this soll as gleyle.
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Chemical and Mechanical Anslveis of the Samples
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Profile No, 64

Soil fractions (percent)
Conrse sand
Fine mand
Silt

Clay

PP emtinetres 0 T 6 16 T23| 343 4397 |90 T vde|uda - 13
Soil reaction (pH) 7.0 8.0 8,2 9.4 9.9 9,8
C,E.6. (mBq/100 g soil) 7.8 13.8 13.8 11,9 6.6 10.3
Bxtractable caltionss

K (pom) 136 116 112 164 196 120

Ha

Ca (ppm) 1 080 1 9%0 2 130 1 470 1 080 960

Mg (ppm) 194 253 299 503 389 583

Total 1 410 2 319 | 2541 |2 137 |1 665 2 763

Sol. phosphorus (ppm) 8.8 2.8 3.6
Orgenic matter (percent) 0,94 0.52 0,37 0,30 0.17 0.18
Toal nitrogen (percent) 0.073 0,032

Wotes

Soluble phosphorus was exiracted by a 0.2N H2804 solution uging

1 to 20 soil ¢ scid ratio.

Mechanical analysis with the method of Bouyoucos using "Calgon® for

dispersion.

S0ll reaction was deltormined with 1:2.5

aoll to waler ratio.
Organie carbon by the method of Walkley Black.
Exchangeable bases using N-immonium Acetats.
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Site:

Profile Nos 67

Sodil nemes Danggappe loamy sand

b r oategory clasgifieation: Red, Weakly Ferrallitic Soils onm
Laow@ S&n&y Sediment or as a Rhodic Ferralsols

Date of examinstions 16 June 1968
Author: 8. Afmujo and A. Barrera

Logations Cece F.R. Lepal, Abuja. Iatitude 9% 4' ¥
longitude 69 47 B

Blevations Approximately 800 %

Land forms
i. physlographic positions: Upper slope of plain
ii. surrounding land foxms  Flat

iid. miorotopography: Flat

Slope on which profile is sited: Less than 1%

Land-ume 2 Savanns woodland

Climates This reserve lies within the Southern Guinea Zone type of
vegetation where the annual rainfall ranges from 45 to 55 in
and & dry season lasbing from 1 to 3 months with the peak of
rainfall in Sepiember. The mean anrwal miniwmun temperature
ranges from T0° to YEOF and the snnual meximum from 90° to 92°F,

General Information on the Soil

B
b
Ce
do
@
£s

&o

Parent materiasl: Cretaceous, soft and coarse grained sandstone

Drainazes Somewhat exocessively drained, Class 5

Moigture conditions in profile: Moist throughout the full depth

Depth of eroundwater tables 30 £t in June

Presence of surface stones, rock ouvborops: None

Evidence of erosions Nil

Pregence of salt or alkells Wil

Human influence: Sti1ll under woodland
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IIT  Byief Descripiion of the Profile

Very deep, red (2.5 YR or redder) weakly Ferrallitic sandy clays within 25 in
from the surface underlyving a sandy loam op loamy sand surface hovizon,
dominated by coarse sand throughout the profile; some B horigon development.

IV Profile Degeripiion
At 0 - 5 in Dark brown (7.5 YR 3/2) wet to brown (7.5 YR 4/4)
O - 13 cm dryy, loamy sendy structurveless; loose and friable
wet or dryy few fine rootsy smooth and diffuse
boundarys pH 6.93
A12 5 - 42 in Brown (7.5 YR 4/4) wet to strong brown (7.5 YR 5/6)

13 - 31 om dyy, loany sandg struchturelessg loose and friable
wat or dyys few fine roobs; boundary smooth and
diffume; pH 6,53

A13 12 =20 in Strong brown (7.5 TR 5/6) wet to strong brown

3 - 51 om (7.5 TR 5/8) dry, loamy sands structureless; loose
and friable wel or dryy few fine and few medium
rootay boundery smooth and diffuse; pH 6.3;

B2 20 -~ 35 in Dark red (2.5 YR 3/8) wet to red (2.5 TR 4/6)

B - 80 om dry eandy clay loam; siructureless to almosi
masalive; slightly hapd dry, and sllghtly plagtic
wety fow medium rootsy boundasry smooth and diffuses
PH 5.93

63 35 « 73 in  Dark red {10 R 3/6) wet to red (10 R 4/8) dry,

86 «186 onm clay: maselve structure; slightly hard dry and

slightly plastic wety pH B.4.
v Interpreted Characheristics of the Soil

The sedl im very sulitable for mechanlical cultivation in that it is loose and
friable and rock ouborops are sbsent. Soll ervosion is nod likely since the
land is almost flat and infiltration is repid which does not allow any runoff.
However, the fertility is very low and would need libewral addition of organic
mabter and complete feriiliser. For betber growth of plants, = consbant supply
of soil moisture will be needed speclslly during the dry sesson.

The classification of this moil as Red Weakly Perrellitic seoll on Loose
Sandy Sediment was based on previous classification made by Higglins, et al.,
ag shown by the red colour of the soils in the profile; very deep solum; very
low base saturatlion and very low reserve of weastherable winswrals,



Profile Ne, 67

Chemiecal and Mechanieal Anal
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yeda of the Semples

Depth Inches 0 - 5 5 - 120 12 « 20 20 - 35135 - 73
Centimetres 0 = 131 13 - 31 31 = 51 51 - 89| 89 ~186
Soil reaction (pH) 649 6.5 6.3 5.9 5.4
C.E.C. (mBq/100 g soil) 3.6 3.2 1.8 249 0.6
Extractable cationss
K (ppm) 32,0 0 o 4.0 0
Na - - - - -
Ca (ppm) 360 220 100 180 320
Mg (ppm) 112 71 49 46 68
Total 612 291 149 230 388
Sol. phosphorus (ppm) - 6.0 - bod
Orgenic matter (percent) 0,88 0,46 0,07 0.15% 0.17
Total nitrogen (percent) 0,057
Soil fractions (percent)
Coarse sand
Fine sand
Silt
Clay

Notes

Soil rescition was determined with 122.5 soil o water ratioc.
Organic carbon by the method of Walkley Black.
Exohangeable basges using Nedmmonlum Acetate.

Soluble phosphorus was extracted by a 0.2N H2804 solution using

1 to 20 soll

¢ acid ratio.

Mechanical analysis with the method of Bouyouces using "Calgon" for

dimpersion.
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DESCRIPTION OF IWDIVIDUAL PROFILE

Information on the Site

Profile No. 69

Soil names

Higher category classificatiens Ferruginous Tropical Seil on
Acid Igneous Rook or as Humic Canbismols as defined in soil

wnite for the soll map of the world

Date of cxaminations 22 June 1968

Authors S. Anujo and A. Barrera
Losations In Change F.R. near Kafanchan. Latitude 9° 30' N,

longitude 8° 20' E. On the left side of the road
bebween Jama's and Kafanchan

Blevation: 2 400 £%

Land forms

i, physiographic position: BEscarpment or hillside
id. surrounding land forms  Hilly
iii. wmiocrotopographys Flat but broken by several rock
outorops

Slope on which profile is siteds 3 to 4%

Land-uses Land was cleared from dite oxiginal wom&laﬁd savanna
then planted Lo pine seedlings

Climates Ares falls under the Derived Savanna Zone type of vegetation
where the aanual reinfall ranges from 50 to 70 in with a
tendency to a double peak in June and September.

Temperature varies with a mean maximum of 95°F and a mean
minimom of 60°F,

General Information on the Soil

Parvent materigl: Basement Complexm with Hornblende, Migmatite
and older granite as the principal rocks

Drainages Well drained, olass 4

Moimture conditions in profile: Moist

groundwater tables Not debtermined

Presence of surface siones, rock outoropss Numerous outorops of

Inselbergs (granite)
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fe Evidence of eromions Slight

g0 Premence of msalt opr allkali: Nil

b, Human iwnfluence: Land recently ploughed fop planting

IIT Brief Desoription of the Profile

The soil is deep and well drained with mica present in all horizons. Soil has
dark brown A horlzon and aslrong brown to yellowish red lower horizons and ivon
?nd gan@an@ﬁ@ soncretions foumd below 65 in. Numerous oubcrops of granite are
QUKL o

Iv Profile Deseription

Ap 0 = 4 im Dark brown (10 YR 3/3) meoist, clay loam; medium,
0 - 10 om  weal granular; frisble molsty many fine roots,
few fine mice; boumdary is smooth and cleary pH 4.9

A 14 = 11  in  Dark yellowish brown (10 YR 4/4) moist, olay loams
10 -~ 28 em weak medium subangular blocky; friable moistg
very slightly plastlc ox sticky wet; few medium
roots and frequent very fine micay boundaxy is
smooth and diffuse; pH 5.0;

B11 11~ 29 in  Strong brown (7.5 YR 5/6) moist, clay loams moderate,
28 = 74 om medium subangular blecky; friable mois+t, slightly
plastic or stieky wety few fine voots, few grains of
guartzites and meny fine mice; boundary is smooth and
diffuse; pH 5.T3

B12 26 = 65 in Yellowish red (5 YR 4/6) moist, clay; moderate,

j 165 cm  medium subangular blocky; soft wet, friable moist,
slightly plagtic either wet or dry, non sticky wety
meditm size and many mica; boundary smooth diffuses

PH 5.83

99 in Pale yellow (2.5 Y 7/4) moist, clay; moderate and

251 cm  medium subsngular blockys; non plastlc or stloky wets
crunbly molsts very many fine wiesy few iron and
manganese concretions; pH S.6.

P
I
i

He

O
wn
[

165

v Interpreted Charvacterisiics of the Soil

This soil is located in a rolling relief and only patches of small areas can

be selected that can be cultivated with safety. In additlion, there are several
outerops of Ingelbergs which will preven't mechanization. But the soil appears
frdable and can easily be cultivated and the reserve of weathersble mineval is
fair., The nitrogen comtent of the top layer way be considered as medium %o
high but nevertheless, feritilizer contalning nitrogen andl phogphorus will help
promote good growth of plants. The soll will be suitable for trees. The
relief and presence of rock outorops are the factors which mede this soll under

capablility olass IVe.
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The clessification of this soil as a Ferruginous Topical Soll under
Crystalline Acid rock was based on the oxigin or parent material, presence of
iron coneretions in the lower layers, slight development of a B horizon and
with an appreciable amount of weatherable mineral.
B horizen isg sirong brown to yellowish red signifying coneentration of iron.

Chemicel and Mechanical Analysis of the Semples

Profile No. 69

The profile shows that the

Depth Inches 0 - 41 4 - 11 111 -~ 29 |29 - 65
Centimetres 0 e« 10110 - 28 | 28 «~ 74 | 74 - 165
Soil reaction (pH) 469 58 507 568
C.E.C. (mBq/100 g soil) 18,2 11,0 7.85 9,20
Extractable calbionsy
K (mEq/100 g exch. cat.) 0.13 0,76 0.68 0.70
Ha, 5 w 0.20 0,22 0.22 0,22
Ca " " 0.95 2,50 1,10 0,50
Mg " m 1.06 1,96 1.56 1,58
Total 2.34 5,44 3.56 3,00
Sol. phosphorus (ppm)
Organie matter (percent) 3,61 1,62 1451 0.69
Total nitrogen (percent) 0,20 0,13 0.14 0,065
Bage Saturation (percent) 1249 49,5 45,4 32,7
Soil fraction (percent)
Coarse sand
Fine sand
811t
Clay

Notwes

Soil reaction was determined with 1:2.5 soil to water ratio.

Organic carbon by the wmethod of Walkley Blaclk.
Bxchaungeable bases using Ne-Ammoniuvm Acetate.

Soluble phosphorus was extracted by a 0.2N
1 to 20 soil s acid ratio,
Mechanical enalysis with the method of Bouyoucos using "Calgon" for

dispersion,

HBSO4 solutlon using
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DESCEIPTION OF IWDIVIDUAL PROPILE

Information on the Site:

o
be

Cao

de
Ea
o

Be

Profile Wo. T1

Soil names

Higher categery cleseification: Ferruginous Tropical Soll on
Crystalline Acid Rock or as Plinthie Iluvisols

Dete of examination: 24 June 1968

Authors S. Amujo and A. Barwvera
Losations  Barakin Ledd F.E.
Blevation: 4 350 4
Land forms
i. physiographic positions FPlateaun
ii. surrounding land form : Flat

iii. wicrotopographys Flat

Slope on whiech profile is siteds About 1%

Lendeuses Flanted to Buceliypbus

Glimates Located in the Jos Platesu type of vegetatlion where amnwal rainfall
renges from 45 to 55 in with its peak in July or fuguasj
with a maximum temperature of 82.3° F and a mean minimum of
61.9% Fy the mean relative huwmldity at 1200 hours G.M.T. is 39
pereent, low from Osbeber iteo May.

General Information opn the Soll

o

be
Co
do
N
fe
&o

ho

Parent materials Porphyritic Blotite and Biotlte-Muscovite
Granite, all of the Basement Complex

Drainages Imperfectly drained; clase 2
Moisture conditions in profiles Vet

Depth of groundwater bables Not deltermined

Pregence of surface stomes, rock ouboropss Nil

Tvidenee of erosiony Nil

Pregence of salt ox allalls Nil

Humen influences Land ploughed previously for planting
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Brief Desoriphion of the Frofile

This im a shallow, imperfectly drained soil derived from wocks of the
Basement Complex. The upper part of solum is brownish yellow clay %o a
depth of 14 in followed by a hard and massive layer of hard plinthite
which im greatly motitled with red.

Dagerivtion of the Profile

Ap 0O - 5 din Dark yellowish brown (10 YR 4/A) moist, clays
0 - 13 om wealk, fine, granularg frisble moilst, slightly
plagtic oy stleky wety few Tfine poress many fine
roobs and many fine quartzite grainsi boundary
wavy and cleary pH 5.4
BT 5 - 9 in Brownish yellow (10 TR 6/6) moist, clays weak and
13 = 23 om modiun svbanguler blecky; friable molsty; slightly

plastio or stleky wed; many fine roots and many fine
quartzite grainsi boundary is wavy and diffuses

pH 5,5 with few red (2.5 YR 5/6) medium and distinct
nottles;

Bi2 9 = 14 in Brownish yellow (10 YR 6/0) moist clays same structure
23 - 36 cm ag above; with common {10 percens) medium and red
(2.5 YR 4/6) distinct mottles; non plastic or sticky
waty boundary is wavy and cleary pH 5.4%

c1 1% w 20 in Red (10 R 4/6) molsat, claysy massive sitructurss
3 = 51  om britile wet; many (50 percent) coarse and prominent
mobtles; few fine roodsy boundary is wavy and clearg
PH 5.63
g2 20 - 50 in Same eolour as above bulb with coarse and prominent

51 - 127 om many 1ight yellowlish brown (2.5 TR 6/4} nottless also
nassive structure; very herd dryy non plasitle or sticky
webty with iron concretlons and graing of quaridszites
pH 6.0, The reddish material is very hard while the
yvellowisgh is loowme and soft,

Interpreted Characterigtios of the Soil

The prineipal problem of this soll is drainage. The webter table, ar shown by
the mottles in the profile, rises to 5 or 9 in from the suwrface during the
helght of the ralny season. This condition will certainly affect growth of
some plants or limit the choice of plants o suit the conditions, So far,
only eucalypits have been trled in this reserve and they are still young, But
there are some species of Eusalvpius that can thrive im peorly drained soils,
Cultvlvation by mechsnical means progsents no problem as the land is flat, But
some kind of proper dispomal of runoff should be provided to prevent possible
eroslon on this 2 pesrcent slope.
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There is a fair amount (1.6 percent) of orgamic matter in the topsoil
and the nitregen content il also fair. The reserve of weatherable minerals
is appreciable (C.E.C. from 28 to 4,0 mEq/100 g soil). Nevertheless it wiil
also prove bemeficial %o add commersial fertilizers fo this soil. The lower
horigons show very low values for C.E.C. which nay meawn they are strongly
weathered and leasched. Also this bhorizon (hard ivon pan) will prove a
bindrense to root development o some species of trees,

The classificaltlon of this moll as a Ferruginous Tropical Seil on
Crystalline acid reek or as a Plinthie Iuvisols is based on the development
of a sbtrustural B hordzon, presence of mottles in the lower horizons and
the nature of ids parent materisl.

Chemioal and Mechanlosl A

Profile No. T1

Depth Inches 0 ~ 5 5 = 9 9 = 14 14 - 207 20 - 50
Centimebres O « 13 113 ~ 23123 = 36 | 36 « 51 ] 51 -~ 127
Boil reaction (pH) Bad 565 5o d 5e6 6.0
C.E.C. (mBq/100 g soil) 10,6 11,5 469 14.4 5,0
Extractable cablonss
K {(ppm) 153 100 103 108 80
Na
Ga (ppm) 320 280 300 240 220
Mg
Total
Sol. phosphorus (ppm) 9,0 7.0
Orgenic matter (percent) 1.89 1,20
Total nitrogen (percent) G.10 0.06
Soil fractions (percent)
Coarse sand
Fine sand
811t
Clay

Wotes Soil reaction was determined with 132.%5 soll fo water ratlo.
Organic carbon by the method of Walkley Black.
Brehangeable bases using N-Ammonlum Acetatbe.
Soluble phomphorus weas extracied by o 0.2W HESOA solutlon using
1 to 20 sedl @ acid ratlo.
Mechanioal enalysis with the method of Bouyouces using "Calgon®
for dispersnion.
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DESCRIPTION OF THDIVIDUAL FROFPILE

Information on the Sites
a, Profile Hos 73

b. Soil name:

‘ clasgification: Ferruginous Tropical Soil on
hcid Crystallino Rocks or as a Bubric Cambisols

d. Date of examinations 21 December 1969
8. Authors: A. Barrers

fo Location: Maje Abuchi F.R. near Abuja., Iatitude 9° 14° N,
longitude 7° 107 B

ge Blevalbion: 1 200 £t
he Land forms

i. physiocgraphic positions Upper slope of peneplain
il. surrounding land form: Hilly
iii. nmierotopographys Undulating

i. Slope on which profile is siteds About 4 fto § percent
3o Land-uses At present under iree savanna type of vegetation

ko Climate: Undez Southern Guines type of vegetation with an annual
rainfall of 53,3 in with a peak in September and with two
months of less than 1 in rain., The mean ennual maximum
temperature is 91,1°F and the anmmual winimum 70.3° P, with
November to January ag a cold period. The annual mean
relative humidity at 12.00 G.M.T., is 52 percent, low between
Wovember to Apxil,

Gemeral Information on the Soils

a. Parent msterials Cneiss, Migmatite and Older Grenlte, of the
Bagement Complex

Mederately well drained, class 3

do De of grouwndwat table: Not determined

Outorops of Inselbergs
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¢ Slight

g.‘vPramanca of msalt or alkelis Nil

he Human influence:

Seasonal burning of the area

This is a deep, moderately well drained Ho well dralined soll genmerally
gravelly speclally below 21 in from the surfase. The texture is sandy
loam on the %op layer followed by grevelly clay loam below.

Gravels decorsase and the texiure becomes clayey at 53 in below the surface.
Gravels are gemerally indursated iroustones.

Desorip
A 0
0

Bi1 6
15

Bi2 21
53

B13 31
79

B2 41
104

B3 53
135

bien

i

of the FProfile

6
15

21
53

31
9

41
104

53
135

152

in
om

in
om

in
cm

in
om

in
cm

in
om

Very dark greyish brown (10 YR 3/2) wet to grey
{10 YR 5/1) dry, sandy loam; weak Time granulars
loose and frieble molst, non stlcky mon plastic
wety commnon fine pores; Tfew very Line roolsy
boundary is smooth and clears pH 5.43

Brownish yellow (10 YR 6/8) wet or moist, clay

Jeam with few fine gravels; wedlum, fine subangular
structure; friasble moist, slightly sticky and plastic
waty few fine pores; and few fine roots; boundary is
wavy and diffuse; pH 5.2;

Brownish yellow (10 YR 6/6) dry to brownish yellow
(10 YR 6/8) wets gravelly clay loam; medium fine
subsngular blockys slighily sticky and plastic wet,
friable molsts with few and very faint yellowieh
red motilea; very few fine rooisy boundary is wavy
and diffuse; pH DH.2j

Yellow (10 YR 7/8) dry to brownish yellow (10 YR 6/8)

wel, gravelly oclay loam; fine, weak subangular blockys;
slightly sticky and plastic wet; hard dry, frisble molsh;
very few fine rootsi boundary is wavy and diffuses pH 5.4%

Strong brown (7.5 YR 5/6) wet to yellow (10 YR 7/8)
dry, gravelly clay loam; fine, weak subangular bloclkys
herd dry, slightly sticky and plastic wety few gravels
of grenite and more of indurated lronsionesj boundaxry
is wavy and diffuse; few faint yellowish red mottless

:pH 5»6§

Yellowish brown (10 YR 5/8) wet to pale yellow

(2,5 T 7/4) dry, gravelly clay; weak massive structurej
herd dry, slightly plastic and sticky wets very Tew
fine pores; few, medium and faint yellowish red mottlesg
pH 5’&@ ‘
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Interpreted Charascteristics of the Soil

This soil is sulbable for planting especially with the use of machinery with
due precauvtion ageinst some ouberops of granite. Also, safeguards against

s0il eprosion should be taken asm the 4 Yo % percent slope ig likely to create
soil washing when the soll is cultivated. The fertility of this soil is only
fair am there are appreclable amownts of weatherable minerals, bubt a liberal
application of fertilizers and organic matter will be necessary for good growih.
Irrigation may present some problems dus to the source of water and the slope
of th@ 1%&@

The classification of this soll as Perruginous Tropical Soll on Acid
Crystalline rock or as Buitric Cambisols is based mainly on the presence of a
structural B horizon and & pallid A boximon. In the absence of chemical
analysisg 11t can only be assimed that the organic matter content is very low
and the base saturation percentage likewise low. This has to be confimmed
after the analysls of this soll.

Chemical and Mechanical Analysis of the Samples

Profile No. T3

EBxtractable cationss

X (mBq/100g exeh.cat.)| 0.15 0.23 0,20 0,20 0,17

Na 0.03 |  0.03 0.40 0.03 0.36

Ca ;
. 3.0 | 2.33 2,03 2,41 2.93

Mg |
Total 3.18 § 2,509 2,63 2,64 3.46

y

Sol, phosphorus (ppm) ;

Opganic matbter (percent) 1.7 | 1.0 1.2 0.5 0.2

Totel nitrogen (persent) 0,12 0,11 0,08 0,08 0,07

Soil fractions (percent)
Coarse sand

Fine sand

Silt
Clay

Depth Inches O = 61 6 = 21121 « 31131 -~ 41| 41 - 53] 53 - 60
Centimetreos 0 = 15115 « 53153 « 79 179 «~ 104,104 -135]135 ~152

Soil reaction (pH) 4.9 565 4.8 5,1 5,2 5.2

C.B.C. (mBEq/100 g soil) 9.0 15,0 31.4 12,4 18,0 20,0

0,16

0.16

0.3
0,07

Note: Soll reactlon was determined with 1:2.5 soll to water ratio,
Opganle carbon by the method of Walkley Black.
Exchangeable bases using NeAmmonium Aceiate.
Soluble phosphorus was sxiracted by a 0.2H H?QO4 polutlon using
1 fo 20 msoll ¢ acld ratio. a
Mechanical analysis with the method of Bouyoucos using “Calgon" for
dispersion.
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Sites

Profile Wos 74

Sodl name:s

Higher category deassificationt Plinthic Glewsols

Date of examinations 30 November 1969

Auvthor: A. Barrvera

Locations Mimpa Fuel Plantation (near Minma).

longitude 6° 30' B
Blevation:s 1 000 £t
L d el onem 8

1. physiegraphic positions Lower slope

il, surerounding land form: Upland, rolling
iii, wlerolopographys Undulating with 1ittle depressions

Slope on which profile is siteds 2 to 3%

Landeuges Cultivated and plsnted fto Tucalyptus

Climates  Under the Southern Gulnes Zone type of vegetation with an
anmwal reinfall from 45 to 5% in with a peak in August or
September with 4 to 5 momthg of less than 1 in of rain. Mean
maximum temperature from 94 to 97° F and a wmindimum of 66 to 71

Latitude 9° 40° W,

oceourring walnly between November to April. The relative
bumidity at 0600 CG.M.T, ig low from Deomber o Marsh

(40 to 53 percent) and high (84 fo 94 percent) for the rest of

the year.

General Infomation on the Soll

=99

bﬂ

Ce

Parent material: OCneiss and Migmatite and Older Granlte

Drainage: Noderately well dreined - class 3

Moisture copditions in profiles Mostly dry

Depth of groundwater tables Not determined

Fresence of surfece siones, rock ocuboropst

Wil

Q

¥,
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. Bvidence of erosions Wil

£, Presence of sallb or allalis Nil

h, Human influences Top soil ploughed and planted to trees

IiT Brief Desorivntion of the Profils

& moderately deep, moderately well dralned grey sandysoll resbing over pale
vellow 1o white clay whiech leg prominently mottled with deri brown to strong
brown increasing in the intensity of the mottles with depth starting from 26
in from the surface.

iv Degsorintion of the Profile

0 e 6 in Grey (10 TR 6/1) ary to black (10 YR 2/1) wet,

0 - 15 o sandy loam: weak, medium subangular to fine granular;
looge when dry, frisble molst, few fine roois,
boundary 1s clear and wavys pH 5.63

6 - 26 in Reddish yellow (7.5 YR 7/8) dry, sendy loam;
15 o 66 om gane structure asg above; loose and friable dyy, very
slightly sticky wety few fine rootsy boundary is
claar and wavys pH 5.43

26 = 41 in  Yellow brown (10 IR 5/6) dry, clay; weak,

66 - 104  om medium subangular bloeky: frisble moist, slightly
plastlo and stloky wetds few fine grenitic gravels:
(2 to 5 mm size); boundaery is clear and wavys pH 5.8,
Few; medium and falnt atrong brown mottles present.

i
o
[

41

in Pale yellew (2.5 ¥ 7/4% dry or wet, clay with
104 ,

cm dark brown (7.5 TR &/4 comunon, medivm and distinct
mottless very plastic wety massive structure; boundary
ig clear and wavyy pH 5.0

i
1
o

60 - 72 in White (2.5 Y 8/2) dxy or wet clay; massive

152 - 183 om strueture; hard dry, very plasitic wet; with many,
medium and prominent strong brown (7.5 YR 5/8)
mottleny pH 5.8.

v Interpreted Characteristics of the Soil

The top moll is friable and loose and can be worked easily with either machinery
or hand cultivation, however, being on slopes, this soil is likely to erode
espscially if saturated with walber when runoff will ocour. Poor drainage
conditions start at below 26 in as the texiture becomes clay and with very slow
permesbility. I4 is advisable o plant only shallow rooted plants that are

not susceptible to water logging or plants that are tolerant to wet moil,

From the appearance of the colour of the seil, there is very litile organic
watter whlch may also mean low nitrogen and some basic nutvisni elements.

The classifiosntlon of this soll as Plinthic (leysols was based mainly
from the pallid colour of the A horizon and the gleyed condition of the
underlying layers.
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Sites

a. Frrofile No: 90
b. Soil name:
Higher category classifications Perruginous Tropieal Soils on

Sendy Parvent Material on Crystalline Acid Rocks or as Butric
Cambisoils

do Date of examination: 16 Sephtember 1969

e, Author: A. Barrera

. Loeation: Cuga F.R. About 4 miles from Shika. Latitude 11° 13 W,
longitude 7° 31' B. Along site trial plots of Bucalyptus

g, Elevaetions 2 300 £
h. Lend=form:
i+ physiographic positions Crest of peneplain
ii. suwrrounding land form¢ Sloping southward
iil. mierotopographys Mlat

i. Slope on which profile is siteds 2%

J. Landeuses Originally savamna woodland but later cleared and planted
to several plots of Eumalggtus

k. Climates Under Northern Guines Zone type of vegetation where annual
rainfall ranges from 40 to 50 in with 5 months under 1 in of
rain, The mean maximum temperature is 88.7°F while the minimum
is 64.6°F or an amuel mean of 76.8°F. The relative humiaity at
0600 GoM.T. ranges from 61% +to 95% between April to November and
from 35 to 51% for the rest of the year, and at 1200 hours G.M.T.,

it is from 50 to 77% from May to October and from 15 to 30% from
November to April.

Genersl Information on the Soll

a, Parent materiali Asolien Drift Sand over Ferruginous solls developed
from the Basement Complex

b Drainages Mederately well drained, class 3
Molet

Coa

d. Depth of groundwater tables Not determined
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e, IPresence of surfove slones, rock ouborepss Wil

f. Evidence of sroslons Moderabe sheel and severe gully erosion

Ze Presence of salt or allalls Wil

ho Human infiuvence: Area was cleared and cultivated.

Brief Desewipblion of the Profile

It is deep mederately well drained sandy loam resting over clay loam and clay
for the substretum. The btop laysr is yellowish brown and becomes reddish

brown down to 4 £t after which the soil is yellow to almost whilte., Red mottles
which are fregquent increase in intensity with depth dowm to 6 F+. Micasg ave

also present Trom 48 in and below. The hard plinthite layer is located between
32 and 61 in.

Degoription of the Profile

Ap 0 = 4 din Dark yellowish brown (10 YR 4/@) wat to light yellowish
0 w10 om brown dry, sandy loamg wesk fine granularj frisble moist,
slightly bard dyys many Tine rooisy few spherical
conoretions of dron and feow fine micaj; boundary smooth
and clears pH 6.0y

B1 4 - 15 din  Yellowish red (5 YR 4/6) wet to yellowish red (5 YR 5/8)
10 - 38  om dryy, elay loamy weak fine subangular blecky; slightly
hard dry, slightly plastlc and sticky wet; Ffew Tine
roots and few sphericsl iron conoretionsy boundary
smooth and diffuses pH 5.6;

B2 15 - 32 dim Strong brown (7.5 YR 5/6) wet to light reddish brown
38 - 81 om (10 YR 7/4) éry, clay loams wesk fine subsngular blockys
slightly hard drys slightly plastic and sticky wet; few
izon coneretdong and few fine rootss; boundary smooth
and clears pH 6.0

B3 32 =~ 48 in  Pink (7.5 YR 7/4) wet to light reddish brown (10 YR 7/4)
819 - 12 om dry, clay loam; weak, medium subangular blockys hard
and compact dry, slighily plastic and sticky wety few
fine micas this layer is less moisty boundary is wavy
and clear; pH 6.1, Medium and common red (2,5 R 4/8)
covering aboubt 20 peroents

Gt 48 = 61 in Pale yellow (2.5 Y 7/4) wet to very pale yellow
122 cm (10 YR 7/3) dry, clayj weak medium subangular blookys
8lightly hard dry, slightly sticky and plasiioc waty few
fine micaj; many, medium and prominent red (2.5 YR 4/8)
mottles (about 40 p@rmant); boundary wavy and clearg
PE 5.93

C2 61 120 in White (2.5 ¥ 8/2) welt or dry, clay loamj almost massive;
155 ~ 3085 om soft but elightly plastic or sticky welts coarse and
fine mics {about 10 perosent) mixeds layer almoat dry;
with red (2.5 TR 5/@? common, medium and prominent
noktles; pH 5.7.

£
s
L
5

H

Notes Howizmon below im highly weathered srenite and gnelas whisch is purpiish
in colour but highly wicacecus,
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Interpreted Charecteristles of the Soil

This soil is falrly deep on the upper slopes bubt becomes shallow on the lower
glopes mainly due to soil erogion. The land can be mechanically cultivated but
some sgystem of eromlon control measures should be esteblished. Runoff should
be controlled by properly graded chennels and possibly diveried Ffrom emptying
into the headastreams. There im an apprecieble ameount of weathered minerals ag
shown by the high values in cation exchange capacity. The exchangesble calcium
is high but rather low in potash in the upper horizons apd the available
phogpborus ig also low. The organic matter content as well as the nitrogen
content are both low. This soil will need liberal appliecation of complete
fTertilizer and additlion of orgenic watber.

The clasglfication of this soil as Ferruginous Tropical Soil or as Bubric
Cambisols is based on the development of B horizon motitles and the presence of
an appreciable amount of weatherable minerals and of a hard and compact layer
between 32 and 61 inm depth.

Chemical snd Mechsnioal Afnelwvsis of +the Ssmples

Profile Nog QO

Depth Inches O e 41 4 = 15715 = 320 32 = 48] 48 « 61] 61120
Centimetres O - 10110 « 38| 38 - 81 81 «1221122 «~ 155]155.305
Sodl I‘@&G’ti@n (pﬂ) 600 506 600 6»@1 5@9 5@7
¢.E.C. (mBg/100 g soil) 8.5 13,2 15,8 16,9 13,2 15,9
Extractable cations:
K (ppm) 40 48 132 92 68 52
Ne
Ca i 240 420 720 T40 780 640
Mg w 139 182 328 338 268 238
Total 419 650 1180 1170 1110 930
Sol. phosphorus (ppm) 4.8 106 2.8 3.2 24 1.6
Organic matter (percent) 0.86 0,55 0.27 0,24 0.19 0.4
Total nitrogen (percent) 0.047 0,044 0,032 0.028 0.024 0.027
Soil fractions (percent)
Coarse sand
Fine sand
8414
Clay
Notes Soil resetion was determlned with 1:2.5 soll to waber ratio.

Organdic carbon by the method of Walkley Black.

Exchangeable bases using N-immonlum Acetate.

Soluble phosphorus wes exbracted by a 0,20 HQSO4 solution using

1 4o 20 soil & sold ratlo.

Mgchanical analysis with the methed of Bouyouces using "Calgon" for
diagparglon.
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DESCRIPTION OF INDIVIDUAL PROFILE

Information on the Site:

o

fﬂ

o

he

Profile Nes 92

Soll names

Higher esabego claspification: Plinthico Luvisols

Date of examinsilons 19 March 1969

Authors  A. Barrera

Location: Moshe Porest Reserve, Kwara State. Latitude 9°47? W,
AOURLLOR . s
longitude 4 B

Blevation: 1 200 £t

Liandefoyms
i, physiograpblc positiony Valley botbom
ii. surreunding land form: Rolling

iii, wmiorotopographys Flat

Slope on which profile is sited:s 2% approximately

Land~ugses Clearsd and plented to Teak

Climate: Under Northern Culnes Zone type of vegetation., Annual
rainfell ie 38,1 in with a peak of 10.4 in in Auguvst.
Relative humidity at 0600 G.M.T. is 47 to 96 percent and
at 1200 G.M.T. 14 to T7 pevcend, in 21l cames it being
high during the rainy season (April to October).

General Informetion on the Soil

o

B
Co
e
@
i

Lo
he

Parent wateriel: Alluvial and colluvial waterial derived problably

from Granite and Gneiss
Dreinace: Moderately well dralmed -~ class 3
Moisture condltions in profile: Dry
Depth of sroundwater tsbles Not determined

Prosence of surface stones, rock oubtcropsms: Nil

Bvidence of erosions Wil
Prepepoe of salt or alkalis NL1

Human influences Cultivated and planted to Teak.
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Brief Deseription of the Profile

It”iw a deep, mo@&raﬁaly well drained greyish brown silt loam and sandy loam
lying over brownlap grey, slightly mottled with red clays te aboub 50 percent.
The lower horizon ig almost white but also motiled with yellowish brown.

Desoription of the Profile

Ap 0 - 7 in  Very dark greyigh brown (10 YR 3/2) wet to greyish
0 o 17 om brown (10 ¥R 5/2) dzy, silt loams verxy fine granulars
friable woist, very slightly hard drys Ffine to medium
pgrgsz many fine rootsy boundary smooth and diffuse;
Y o b

4, 7 = 13 din  Dark brown (10 TR 4/3) wet to light yellowish brown
18 « 33 om (10 YR 6/4) dry, sandy losmg fine granular structure;
frlable dry, solt weist; many fine and medium poresg
some Tine rooisy no other inelusionsi boundary clear
and smooth; pH 5.23
B,, 13 - 38 in Light brownish grey (10 TR 6/2) wet to light grey
33 - 96 cm (10 YR 7/2) dwy, clays; massive structure; with fine
common and distinet red (2.5 YR 4/8) dry or wet
mottles to aboulb 10 percent of the soll masss plasiic
but not shleky wet, slightly haxd dry; motiles
glightly hard to form comcrveitlonss; boundary clear and
wavy; pE 5.43

B 38 - 58 in Same colour as above laysr with mottles much biggex
96 ~ 147 cm (medium size) alse clay; massivey and similar other
characteristios as above; pH 5.6

BES 58 s 69 in Seme colour as above; alsc clays bubt mottles amounts
147 - 175 ocm to abouwl 50 percent of the seoil massgs hard dry, plastic
and stioky wets; few nmensgenese and many hapd iron
concretionsy bounfary clear and smooethy pH 5.3

¢ 69 - 132 inm White (10 YR 8/2) with yellowish brown (10 YR 5/8)
175 = 335 cm nobtles wet or dry, silbty clay: vassive sitructure;
very hard drys plastic and sticky wety few Iine
quartzitesymottles to about 2% percent; pH 5.1,

Interpreted Characteristics of the Soil

This soil is desp and frisble silt loam or sandy loam but poorly drained being
in the bottom of a valley which serves as drainage., The soil is quite fertile,
being rich in organic matter and very high in cation exchange capanity. The
base exchange shows medium to very high in calcium but low in phesphorus,

Mechanized cultivetion can be dome bubt with some ewosion conbrel in addition
0 ingtalling a drainage sysiem.

The clasaification of this soil as Plinthic Luvisols is based e its profile
characterigtics showing development of B howizon wlth the presence of soft
plinthite.
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VI. Chemical and Mechanical Analysis of the Samples

Profile No, 923

Depth Inches G - T T = 43113 = 28]28 -~ 58 | 58 - 69
Centimetres 0 - 18 18 = 33133 = 961} 96 — 147 147 - 175

Soil reaction (pH) 6od 502 Bod 563 5o

C.E.C., (mBq/100 g soil) 16.2 1542 12.7 1345 14.3

EBxtractable cations

X (ppm) 36 20 28 32 32
Na w
Ca ” 680 200 440 360 320
Mg u 250 112 151 165 136
Total
Sol. phosphorus (ppm) 11 5 5 5 4
Organic matter (percent) 2.6 0.84 0,219 0.13 0,19
Total nitrogen (percent) 0,13 0,57

Soil fractions (percent)
Comrpe sand
Fine sand
Bild

Clay

Notes Boll reaction was debernined with 1:2.5 soil to waler ratioc.
Organlo carbon by the method of Walkley Black.
Exchangeable bases using N-Ammonium Acetate.
Soluble phosphorus was exiracted by a 0.2V H2804
1 to 20 soll 3 acid ratlo.
Mechanioal analysis with the method of Bouyousos using “Calgon" for
disperalon,

golution uging
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